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ABSTRACT

Backgraund/Aims: The aim of this study is to investigate the effect of the COVID-19 pandemic
process on sleep habits and problems in children.

Methods: The study included mothers of children and adolescents aged 0-18 who applied o the
Afyon Health Sciences University Child Health and Diseases Clinic for outpatient healthcare services
between May 15 and June

15, 2020. A structured questionnaire was administered to mothers who volunteered to participate
in the study to evaluate their children’s sleep habits before and after the pandemic and their
opinions on the reasons for the change in their children’s sleep habits.

Results: A total of 457 children, 237 girls (51.9%) and 220 boys (48.1%) participated in the study. The
mean age of the participants was 10.03+4.4 years (Min:1 - Max:18). The average sleep time before
the pandemic was 9.5 hours, and the average sleep time was 10 hours during the pandemic. A
delay of 1 hour and 42 minutes was found between bedtime before the pandemic and bedtime
during the pandemic (<0.001). A delay of 2 hours and 20 minutes was detected between the
morning wake-up fime before the pandemic and the morning wake-up time during the pandemic
(<0.001). Compared to the pre-pandemic period, the presence of technological devices in the
sleeping room increased significantly during the pandemic process, the problems of resisting
lying down, having difficulty in lying down alone, falling asleep and teeth grinding problems were
?igongé:c)mﬂy increased, and the presence of pre-sleep preparation was significantly reduced
<0.001).

Conclusions: This study showed that during the COVID-19 pandemic, the sleep habits of children
and adolescents changed significantly compared to the pre-pandemic period, and some sleep
problems increased. It is important for clinicians to guide parents and children on healthy sleep
habits when living conditions are changing and challenging, such as during a pandemic.

Keywords: Sleep, Pandemic, COVID-19, Child, Adolescent
(074

Amag: Bu calismanin amaci COVID-19 pandemi sUrecinin ¢cocuklardaki uyku aliskanliklar ve
sorunlarina efkisini arastirmaktir. .

Gereg ve Yontemler: Arastrma Afyon Saglik Bilimleri Universitesi Cocuk Saghigi ve Hastaliklar
Klinigine 15 mayis ve 15 haziran 2020 tarihleri arasinda, ayaktan saglik hizmeti almak igin
basvuran, 0-18 yas araliginda gocuk ve ergenlerin anneleri dahil edildi. Calismaya génUlli olarak
katilan annelere, cocuklarnin pandemi dncesi ve sonrasi uyku aliskanliklarini ve gocuklarinin uyku
aliskanliklarindaki degisimin nedenlerine iliskin gérUslerini degerlendirmek amaciyla yapilandirimig
bir anket uygulandi.

Bulgular: Calismaya 237 kiz (%51.9) 220 erkek (%48.1) toplam 457 cocuk katildi. Katiimcilann yas
ortalamasi 10.03£4.4 yil (Min:1 - Max:18) idi. Pandemi dncesi uyku suresi ortalama 9,5 saat, pandemi
sUresince uyku sUresi ortalama 10 saat saptandi. Pandemi dncesinde yatma saati ile Pandemi
sUrecinde yatma saati arasinda 1 saat 42 dk gecikme bulundu (<0.001). Pandemi &éncesinde
sabah uyanma saati ile Pandemi sGrecinde sabah uyanma saati arasinda 2 saat 20 dk gecikme
saptandi(<0.001). Pandemi dncesi déneme gdre Pandemi sUrecinde uyku odasinda teknolojik
alet varligr belirgin artmis, yataga yatmakta direng gdsterme, yalniz yatmakta zorlanma, uykuya
dalmakta zorlanma ve uykuda dis gicirdatma sorunlarn belirgin artmis, uyku éncesi hazrlik varligi
belirgin azalmis saptandi (<0.001).

Sonug: Bu calisma, COVID-19 pandemisi srasinda ¢ocuk ve ergenlerin uyku aliskanliklarnin
pandemi dncesine kiyasla belirgin degistigini ve bazi uyku sorunlarnin arttigini gésterdi. Klinisyenlerin
pandemi gibi yasam kosullarinin degistigi ve zorlastigi durumlarda ebeveynlere ve cocuklara saglikli
uyku aliskanliklar konusunda rehberlik etmesi dGnemlidir.

Anahtar Kelimeler: Uyku, Pandemi, COVID-19, Cocuk, Ergen

Since December 2019, healthcare systems around the has affected children ages 3 months to 17 years old,
world have been struggling with an increasing number the majority of whom have been in close contact with
of cases linked to the Viral respiratory syndrome infected people or are members of a family where
outbreak that emerged in China (1). The cause of this the infection is clustered (3). Although it is thought that
syndrome is a new strain from the Coronavirus family children are less affected by the COVID-19 epidemic
and is called ‘2019 novel coronavirus (2019-nCoV), than adults, the first reports from China reported that
SARS-CoV-2 or COVID-19 (2). In China, COVID-19 the epidemic affected children and adolescents
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psychologically and caused behavioral problems. It
has been reported that children are no different from
adults in ferms of the dramatic impact of the COVID-19
pandemic, and that they face negative experiences
such as fear, uncertainty, physical and social isolation,
and missing school. Fear of asking questions about
the epidemic and the health status of their relatives,
sleep problems such as nightmares, decreased
appetite, physical disorders, agitation and inattention,
overindulgence and separation problems are among
the main psychological problems investigated in
children in this process (4).

Beyond a situafion where the main goal is to rest,
sleep is now defined as a fime of repair. Sleep takes
approximately one-third of human life. It is known that
the sleep-wake cycle varies with age, while a newborn
baby sleeps 16-20 hours a day, this period decreases
to 6.5 hours on average in an adult. As we get older,
the rhythmicity of sleep deteriorates and night wakings
and sleep disorders become more common (5).
Studies reveal that nearly a quarter of children have
sleep problems (4). It is stated that inappropriate sleep
habits and the resulting insufficient sleep duration have
become widespread in children and have become a
public health problem. Decrease in good sleep time
and the need to sleep during the day can affect
children’s physical and spiritual life, school success,
and family relationships (7). According to a study, it was
determined that during the pandemic, factors such as
unrestricted sleep schedules, worsening sleep quality,
more flexible sleep/wake routines, prolonged daytime
naps, increased screen exposure, reduced daylight
exposure, decreased physical activity, increased
sedentary behaviors, reduced social interactions, and
heightened stress and anxiety contributed to sleep
disorders (8).

The aim of this study is to investigate the effect of the
COVID-19 pandemic process on sleep habits and
problems in Turkish children.

Materials And Methods
Study design

This cross-sectional descriptive study was carried out in
auniversity hospital between 15 May and 15 June 2020.
Healthy children aged 0-18 years and their mothers
who applied to the outpatient clinic were included in
the study. Children with a history of chronic physical or
mental illness were excluded from the study.

Data collection

02

A structured questionnaire was applied to mothers
who volunteered to participate in the research. With
this questionnaire form, children’s sociodemographic
characteristics, sleep habits before and during the
pandemic, sleep problems, parents’ ability to set rules
forthese habits, children’s compliance and the reasons
for the difficulties they experienced were questioned.
Mothers’ opinions on the reasons for the change in
their children’s sleep habits during the pandemic were
also examined.

Statistical analysis

SPSS 23 program was used to analyze the data. The
data obtained were evaluated with descriptive
statistics  (arithmetic  mean, median, standard
deviation, percentage distributions). When comparing
the average between groups, first the suitability for
normal distribution was evaluated with the Kolmogorov
Smirnov Test. It was determined that the variables did
not comply with normal distribution. Mann Whitney U
test was used in bivariate independent groups where
parametric conditions were not met, and Wilcoxon test
was used in bivariate dependent groups. Mcnemar ki-
kare test was used in dependent groups in the analysis
of categorical variables. In all tests, the statistical
significance level p<0.05 was considered significant.

Ethics Committee Approval: This study was approved
by the Afyonkarahisar Health Sciences University Ethics
Committee.

Results

A total of 457 children, 237 girls (51.9%) and 220 boys
(48.1%), participated in the study. The mean age of
the participants was 10.03+4.4 years (Min: 1 - Max: 18).
Sociodemographic characteristics of the children are
givenin Table 1.

Table 1. Sociodemographic characteristics of children

N=457 n(%)
<5 years 78 (17.1)
Age 5-10 years 155 (33.9)
9 10-15 years 144 (31.5)
=15 years 80 (17.5)
Female 237 (51.9)
LS Male 220 (48.1)
<35 years 123 (26.9)
LELIEIEICE 235 years 334 (73.1)
<35 years 53 (11.6)
Paternal age 235 years 404 (88.4)
. <high school 134 (29.3)
EETEL 2 (EE e >high school 323 (70.7)
. <high school 121 (26.5)
Paternal Education >high school 336 (73.5)
Y Province 396 (86.7)
District 61 (13.3)
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Family fype Nuclear 419 (91.7)
yivp Extended 38 (8.3)
1 109 (23.8)
Number of children 2 255 (55.9)
>3 93 (20.3)
Going to work
. Working at home <7 (15.1)
Maternal occupation du- SUe o Tanlsis Wk 91 (19.9)
ring pandemic S —"
297 (65.0)
No
Gomg fo work 205 (44.9)
Paternal occupation during dﬁg;‘g%%ggll Ovrvncfrk 117 (25.6)
pandemic
schedule 135 (29.5)
No
Parents 395 (86.4)
Maternal Caregiver during Relatives 21 (4.6)
pandemic Nursemaid 20 (4.4)
Alone 20 (4.4)
Single 262 (57.3)
Sharing the sleeping room With sibling 152 (33.3)
With parents 43 (9.4)

The mean sleep duration before the pandemic (9.5
hours) was found to be significantly shorter than the
average sleep duration during the pandemic period

pandemic period (p<0.001), while there was no
difference before the pandemic (p>0.05). Sleep
durations were found fo be significantly longer (<0.001)
in those who shared the same room with their parents
before the pandemic.

When the status of the mother and father being a
healthcare professional was questioned in terms of
sleep duration of their children, it was found that the
sleep duration was statistically significantly shorter in
those whose mothers were healthcare professionals
during the pandemic compared to those who were
not healthcare professionals (p<0.001), while no such
difference was found if the father was a healthcare
professional.

While the mean bedtime before the pandemic was
22:23 (earliest 20:00-latest 03:00), the mean bedtime
during the pandemic was 20:05 (earliest 20:30-latest
07:00), and a delay of 1 hour and 42 minutes was found
in bedtime (<0.001). Before the pandemic, the mean
morning wake-up time was 07:50 (earliest 05:00-latest

Tablo 2. Comparison of sleep habits of children and adolescents before and during the pandemic

Technological device presence in the sleeping
room, n=457

Before pandemic

Preparation before sleep, n=457

Before pandemic

Resistance to falling asleep, n=457

Before pandemic

Trouble sleeping alone, n=457

Before pandemic

Trouble falling asleep, n=457

Before pandemic

Grinding teeth in sleep, n=457

Before pandemic

(10 hours) (p<0.001). When it was evaluated whether
there was a difference in sleep duration according
to gender, it was found that sleep duration was
significantly longer in girls than in boys during the

03

During pandemic P
Yes No 0.002
Yes 206 (97.6%) 5 (2.4%)
No 21 (8.5%) 225 (91.5%)
During pandemic P
Yes No 0.024
Yes 335 (94.1%) 21 (5.9%)
No 8(7.9) 93 (92.1%)
During pandemic P
Yes No <0.001
Yes 112 (87.5%) 16 (12.5%)
No 79 (24.0%) 250(76.0%)
During pandemic P
Yes No 0.003
Yes 82 (95.3%) 4 (4.7%)
No 19 (5.1%) 352(94.9%)
During pandemic P
Yes No <0.001
Yes 54 (75.0%) 18 (25.0%)
No 63 (16.4%) 322(83.6%)
During pandemic P
Yes No 0.021
Yes 23 (71.9%) 9 (28.1%)
No 1(0.2) 424(99.8%)

13:00), while during the pandemic period the average
wake-up time was 10:10 (earliest 06:00-latest 17:00),
and a delay of 2 hours and 20 minutes was detected
in the wake-up time (<0.001).
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Comparison of the sleep habits of children and
adolescents before the pandemic and during the
pandemic is given in Table 2. Compared to before the
pandemic, the presence and number of technological
devices in the room where the child slept increased
significantly during the pandemic (p=0.002). When
children’s bedtime routines were questioned, it was
seen that the frequency of implementing bedtime
routines decreased significantly during the pandemic
compared to before the pandemic (p=0.024). When
children’s sleep problems were questioned, it was
determined that problems such as resistance to
going fo bed at bedtfime, difficulty sleeping alone,
difficulty falling asleep and teeth grinding during sleep
increased significantly during the pandemic compared
to before the pandemic (p<0.001, p=0.003, p<0.001,
p=0.021, respectively). No significant difference was
observed in problems such as difficulty sleeping in the
dark, going to someone else’s bed at night, waking
up frequently at night, delirium, sleepwalking, night
terrors, nightmares, snoring, and bedwetting (p>0.05).

Mothers’ opinions about changes in the sleep habits
of children and adolescents and the problems
experienced before and during the pandemic are
given in Table 3.

Tablo 3. Mothers’ views on the reasons for the change in sleep
habits of children and adolescent during the pandemic

Reasons reported by mothers, n=457 n(%)
| don't care as we have similar problems 74 (16.1)
| am flexible as we are always at home during this 227 (49.6)
period
| think the need for sleep is reduced as her physical

. 135 (29.5)
activity decreases
| make a rule for my child to have a sleep routine 116 (25.3)
We are more tolerant due to the difficulty of the 195 (42.6)
process
We cannot intervene because we work in the

15 (3.2)

workplace
Same as before the pandemic 26 (5.6)

Discussion

On January 30, 2020, the World Health Organization
declared the global outbreak of 2019 novel
coronavirus (COVID-19) disease a major international
public health emergency (?9). The first case in Turkey
was diagnosed on March 11, 2020, a little later than
other European countries. As of this date, schools and
nurseries were closed on March 12 as a result of the

04

national pandemic measures taken by the scientific
committee in Turkey. A curfew was imposed on those
under the age of 20 on April 3 (10). During the curfew,
some cifizens in strict quarantine were reported to be
at risk of less exposure to sunlight than usual, especially
in homes with small windows and no outdoor space,
while many are at risk of less exercise due fo the
cancellation of regular sports activities and limited
opportunities to leave the house (11). Similarly the rate
of children doing regular sports before the pandemic
was found to have decreased during the pandemic
period in our study.

There need to be a bedtime and sleep fime table that
gives a developmentally suitable quantity of sleep.
Bedtime need to coincide with the kid's natural sleep
onset time. Aregular nightly bedtime will assist reinforce
the circadian clock and assist the kid go fo sleep exira
easily (12). In the present study, it was found that sleep
duration was longer during the pandemic period, and
there was a significant delay between the bedfime
and wake-up fimes of children before the pandemic
and during the pandemic. In a study conducted
during the quarantine period, it was observed that
children’s bedfime and wake-up times shifted to
later hours, and their sleep patterns and sleep quality
deteriorated (13). In contrast, it was reported that total
sleep time and sleep quality increased in adolescents
during the restrictions during the pandemic period (14).
Adolescents tend to sleep later than pre-adolescents
due to the hormonal changes they experience. For
this reason, it is known that in school settings where
face-to-face education is provided, adolescents’
total sleep hours on weekdays and weekends are
different, and they sleep less than their normal sleep
hours on weekdays (15). It has been observed that
the elimination of going to school, especially in the
morning, due to the pandemic enables adolescents
to sleep longer, wake up later and wake up in a later
circadian phase (16). In addition, they stayed away
from the stressors in the school environment during
online education (17).

Behavioral sleep problems in children (behavioral
insomnia) include bedtime denial or resistance, late
sleep onset, and nighttime awakenings requiring
parental intervention. All of these problems are not
uncommon in the pediafric population and often
negatively impact the quality of life of children and
caregivers. Although most children experience
temporary insomnia occasionally, more persistent
insomnia increases the risk of mood and behavior
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problems, academic failure, and even worsening
health-related conditions (18). In a study conducted
during the pandemic period, it was observed that
the most common sleep disorders were bedfime
resistance, delay in faling asleep, and night
awakenings (19). Similarly, in our study, we observed
that the problems of resistance to bedtime, difficulty
sleeping alone, difficulty falling asleep, and teeth
grinding during sleep increased significantly during the
pandemic compared to before the pandemic.

Establishing a regular bedtime ordinary is beneficial for
all signs of behavioral insomnia (bedfime resistance,
extended sleep onset, and night tfime wakings) (20).
The routine have to ultimate approximately twenty to
forty five mins and consist of 3 to 4 enjoyable activities,
forinstance bathing, putting on pajamas, and reading
a story; must not contain televisions or other electronic
devices (21). When we questioned the sleep routines of
children in our study, it was seen that they abandoned
their sleep routines significantly during the pandemic
compared to before the pandemic, and the presence
and number of technological devices in the room
where the child slept increased significantly during the
pandemic. It has been also reported that not using
electronic devices with light-emitting screens, such as
smartphones, laptops, and gaming systems, at least
one hour before lights out can increase sleep duration
and improve dayfime functionality. It was strongly
recommended that these devices be kept out of the
bedroom, especially at night (22). A study conducted
during the pandemic period showed that children’s
screen fime and playing digital games increased
significantly (23). In our study, it was thought that the
increase in the presence of technological devices in
the sleeping room may be aresult of both the increase
in children’s screen exposure during the pandemic
period and the continuation of online education at
home.

Daytime sleepiness may be a symptom of a sleep
disorder or another disease and is observed as a
tendency to sleep during daytime hours. Excessive
daytime sleepiness can significantly affect people’s
quality of life (19). In our study, we found that dayfime
sleepiness decreased significantly compared to before
the pandemic. This may be due to children being more
inactive at home and their need for sleep decreasing,
and can be considered among the positive effects of
the pandemic.

There are external factors that interfere with parents’
or caregivers' ability to set clear limits both during
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the day and at bedtime. These factors may include
emotional stress, mental illness, distraction from
other responsibilities, or long working hours (24).
Environmental factors, such as a child sharing a
bedroom with a parent, siblings, or other family
members living in the home (e.g.. grandparents),
can negatively impact sleep patterns by impairing
parents’ ability to set rules (24). In our study, when
mothers’ opinions were questioned about the change
in sleep habits in children during the pandemic, it
was revealed that mothers were more tolerant about
sleep habits rules. Moreover, when the conditions of
the rooms where the children participating in our study
slept were evaluated, it was seen that 57.3% of them
were sleeping alone, 33.3% were sharing the same
room with their siblings, and 9.4% were sharing the
same room with their parents.

Study Limitations

This study had some limitations. First, because this
study was a descriptive cross-sectional study and the
sample was small, the generalizability of the results is
limited. Second, because this is a self-report survey
study, it may contfain biases such as exaggeration,
concealment, and short-term memory biases. The
third limitation is that standard scales were not used
to evaluate sleep habits due to the wide age range of
the participants.

Conclusion

This study showed that during the COVID-19 pandemic,
children and adolescents’ sleep habits have changed
significantly compared to before the pandemic, and
some sleep problems have increased.

Recognizing and reducing sleep problems is an
important responsibility of healthcare professionals in
terms of child health. It is important to guide parents
and children in terms of healthy sleep habits. In this
way, children can develop coping skills against
possible risks fo their sleep habits during humanitarian
crises such as pandemics, where life habits change
and become difficult.
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ABSTRACT

Objective: To investigate the prognostic and predictive factors for uterine sarcomas, recognizing
the challenge due to histological diversity and lack of definitive treatment.

Methods: We reviewed data from uterine sarcoma patients treated from July 2010 to August 2021.
Cases were divided intfo endometrial stromal sarcoma (ESS), leiomyosarcoma (LMS), and others
(rhabdomyosarcoma, adenosarcoma), examining clinicopathological features, age, survival
rates, and recurrence risk factors.

Results: In 43 patients (average age, 59.1 years), the most common symptom was vaginal bleeding.
The majority were postmenopausal, with a breakdown of 65.1% ESS, 18.6% LMS, and 16.3% other
sarcomas. Most (65.1%) were stage 1. Surgery was primarily via laparotomy (95.3%), with 79.1%
receiving adjuvant therapy. Recurrence was 18.6%. Significant differences in survival rates were
found across groups, with LMS significantly affecting survival and recurrence risk linked to tumor
size and surgical stage. Five-year overall survival was 72.1%, and disease-free survival was 67.4%.
Conclusion: ESS is the most common uterine sarcoma, but LMS presents the worst prognosis. Tumor
size and surgical stage are key to recurrence risk, highlighting the need for further study on adjuvant
freatments.

Keywords: Gynecological surgery, predictive, prognostic factors, survival, uterine sarcoma

(o) 4

Amag: Histolojik cesitlilik ve kesin tedavi eksikliginden kaynaklanan zorlugun farkindalidi ile uterus
sarkomlarinin prognostik ve prediktif faktérlerini arastirmayr amaclandi.

Yontemler: Temmuz 2010'dan AJustos 2021'e kadar tedavi edilen uterus sarkomu hastalarindan
elde edilen veriler incelendi. Vakalar, klinikkopatolojik dzellikler, yas, hayatta kalma oranlarn, ve
tekrarlama risk faktérlerine gére siniflandiriid.

Bulgular: 43 hastada (ortalama yas 59,1) en sk gérllen semptom vajinal kanamaydi. Cogunluk
menopoz sonrasi dénemdeydi ve %65,1 ESS, %18,6 LMS ve %16,3 diger sarkomlardan olusuyordu.
Cogu (%65,1) evre 1 idi. Cerrahi esas olarak laparotomi (%95,3) yoluyla yapildi ve %79,1'i adjuvan
fedavi aldi. NUks orani %18,6 idi. Gruplar arasinda hayatta kalma oranlarnda dnemli farkliliklar
bulundu; LMS, tUm&r boyutuna ve cerrahi asamaya bagl olarak hayatta kalma ve niks riskini
6nemli 6lctde etkiliyor. Bes yillk genel sagkalim %72, 1, hastaliksiz sagkalm ise %67,4 olarak belirlendi.
Sonug: ESS en sik gorilen uterin sarkomdur ancak LMS en k610 prognoza sahiptir. TUmér boyutu ve
cerrahi evre, nUks riskinin &nemli gdstergesidir ve adjuvan tedaviler konusunda daha fazla calisma
yaplimasi ihtiyaci vurgulanmaktadir.

Anahtar Kelimeler: Jinekolojik cerrahi, prediktif, prognostik faktorler, sagkalim, uterus sarkomu

Uterine sarcomas are rare mesenchymal fumors diagnosis of carcinosarcoma was excluded from the
characterized by a poor prognosis, representing uterine sarcoma classification, being redefined as
3-4% of all malignant uterine cancers (1). In 2002, the type 2 endometrial cancer (3). As per the WHO's 2014
World Health Organization (WHO) classified uterine classification system, uterine sarcomas were divided
sarcoma into three categories: carcinosarcoma info four subtypes: LMS, low-grade and high-grade
(CS), leiomyosarcoma (LMS), and endometrial endometrial stromal sarcoma, undifferentiated uterine
stromal sarcoma (ESS) (2). However, in 2009, the sarcoma, and adenosarcoma (4). Among these,
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leiomyosarcoma, high-grade endometrial stromal
sarcoma, undifferentiated sarcoma, and sarcomatous
overgrowth adenosarcoma are associated with poor
prognoses. In contrast, low-grade stromal sarcoma
and adenosarcoma tend to have a more favorable
prognosis (5).

The incidence of uterine sarcomas rises with age,
ranging between 0.5 and 2.1 cases per 100,000 women
(6. 7). They are most frequently diagnosed between
the ages of 50 and 70, though the specific age of
diagnosis can vary depending on the histological
subtype (7, 8). Vaginal bleeding is a common
symptom, yet there are no symptoms unique fto
sarcomas (9). In postmenopausal women who aren't
on hormone replacement therapy, the presence of
enlarging fibroids should prompt considerations of
uterine sarcoma (10). These sarcomas are challenging
to diagnose before surgery (11). Conventionally, the
primary surgical treatment for uterine sarcomas is
a total abdominal hysterectomy accompanied by
bilateral salpingo-oophorectomy. The role of systemic
lymph node dissection remains a topic of debate (12).

Histopathological diversity, an absence of definitive
prognostic  markers, rapid disease progression,
high recurrence rates, and the potential for distant
metastases define uterine sarcomas (13). One study
found a recurrence rate of 30% for ESS and 60% for
LMS, also noting that adjuvant chemotherapy neither
reduced metastatic risk nor improved survival (11).
While radiotherapy has been shown to enhance local
control, it doesn’'t necessarily improve overall survival
(14). Due to their propensity for early metastasis and
recurrence, the overall 5-year survival rate for these
sarcomasis often below 50%, signifying a grim prognosis
(8. 15). Even now, the optimal freatment strategy for
rare uterine sarcomas remains contentious. While
surgery is the cornerstone of tfreatment, radiotherapy
and chemotherapy serve as adjuvant treatments. In
cases of metastatic or recurrent sarcomas, palliative
freatments are employed (16). This study aims to
investigate the prognostic and predictive factors for
uterine sarcomas in a single center.

Materials and Methods
Ethical Consideration

The study received approval from the Selcuk University
Ethics Committee on 04.10.2022, with the protocol
number 2022/404.

Study Design

08

This retrospective study analyzed data from 43 patients
diagnosed with uterine sarcoma who underwent
surgery between July 2010 and August 2021. Based
on prior classifications (3, 17), uterine sarcomas
were categorized into three groups: endometrial
stfromal sarcoma (ESS), leiomyosarcoma (LMS), and
other sarcomas (including adenosarcoma and
rhabdomyosarcoma). Cases diagnosed with uterine
carcinosarcoma (CS) were excluded due to their
removal from the uterine sarcoma classification in
2009 (3). Patients were staged according to the 2017
uterine sarcoma staging guidelines (18).

Inclusion and Exclusion Criteria

Included were patients with a histologic diagnosis of
ESS, LMS, or other sarcoma subtypes, and those who
underwent surgery specifically for sarcoma. Exclusion
criteria comprised a CS diagnosis, cases deemed
inoperable, and those with prior chemotherapy and/
or radiotherapy freatment.

Data Collection

The following parameters were collected and
analyzed: age, menopausal status (premenopausal
or postmenopausal), gravida, parity, presenting
symptoms (such as vaginal bleeding, palpable mass,
rapid growth, or incidental findings), preoperative
hemoglobin (Hb) level, neutrophil-to-lymphocyte
ratio (NLR), type of surgical procedure, pathological
tumor size, presence of myometrial invasion, omentum
metastasis, presence of positive abdominal fluid,
surgical stage (early stage being stages 1 and 2, and
advancedstage beingstages3and4),type of adjuvant
treatment (chemotherapy (CT) or radiotherapy (RT)),
recurrence status, disease-free survival (DFS), and
overall survival (OS). OS was measured from the date
of diagnosis to the date of death or the last follow-
up, whereas DFS was the duration from diagnosis to
the emergence of recurrence. Regression analysis was
performed for the risk of recurrence.

Surgical Procedure

All surgical procedures were carried out by a single
experienced surgeon. Lymph node dissections were
methodically executed, ranging from the pelvic region
to the renal vein level. This encompassed bilateral
dissections from the obturator, internal iliac, external
iliac, common iliac, aortic bifurcation, aortocaval
space, vena cava, and paraaortic areas, which
were identified as left and right paracortic areas
respectively.
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Statistical Analysis

SPSS version 21 (IBM SPSS Statistics, IBM Corporation,
Armonk, NY, USA) was used for all statistical analyses.
Data (mean, median, standard deviation, and
percentage) were calculated using Descriptive Tests.
Pearson Chi-Square and Fisher's Exact Test were
used for categorical parameters. In comparisons
between groups, the Independent T-test and One-
Way ANOVA test were used for continuous data
with normal distribution, and the Whitney U Test and
Kruskal-Wallis H test were used for data without normal
distribution. Bonferroni correction was made for
multiple comparisons. Kaplan-Meier method was used
for survival times. Factors affecting survival fimes were
evaluated using Binary Logistic regression analysis.
A P value less than 0.05 was considered statistically
significant.

observed among ESS, LMS, and, Other sarcomas.
The majority, 28 (65.1%), were diagnosed with
endometrial stromal sarcoma (ESS), 8 (18.6%) with
leiomyosarcoma (LMS), and 7 (16.3%) fell into the
category of other sarcomas. At the time of diagnosis,
34 (79.0%) patients were postmenopausal, while 9
(21%) were premenopausal. Vaginal bleeding was the
most common presenting complaint at presentation,
reported in 55.8% of the cases (Table 1).

Laparotomy was the primary surgical approach,
employed in 95.3% of the cases, with the remaining
undergoing laparoscopy or vaginal surgery. In terms of
disease staging., 28 (65.1%) were at stage 1, 4 (9.3%) at
stage 2, 8 (18.6%) at stage 3, and 3 (7.0%) at stage 4.
Recurrence was identified in 8 cases, which constitutes
18.6% of the patients (Table 1).

A significant majority, 34 patients (79.1%), received

Results adjuvant treatment post-surgery. Upon comparing
Among the 43 patients evaluated, the mean age the freatment modalities among patients ?NhO
was 59.1+£2.8 years. No significant age difference was only underwent surgery (9 cases). received
Table 1: Comparison of the characteristics of uterine sarcoma cases
ESS LMS Others Total (n=43) (%) p-va-
(n=28) (n=8) (n=7) lue
Age (years) 59.1+14.5 58.0+£10.0 60.419.4 59.1+2.8 0.938
Menopausal status 0.513
Premenopause 8 1 0 9 21.0
Postmenopause 20 7 7 34 79.0
Gravida 3(2-13) 3.5 (3-5) 2 (2-5) 3(2-13) 0.351
Parity 3(0-12) 3.5 (3-5) 2 (2-5) 3(0-12) 0.438
Complaint 0.583
Bleeding 18 4 4 26 60.5
Mass 2 2 2 6 14.0
Rapid growth 2 0 0 2 4.7
Incidental 6 2 1 9 20.9
Preoperative Hb 11.3+1.6 12.0+1.3 11.2+2.1 11.4+1.6 0.793
Preoperative NLR 11.7+7.4 12.2+5.7 14.3+11.0 12.247.6 0.741
Surgery method 0.333
Laparoscopy 1 0 0 1 2.3
Laparotomy 27 8 6 41 95.3
Vaginal 0 0 1 1 23
Surgery type 0.029
TAH 0 1 0 1 23
VAH 0 0 1 1 23
TAH+ BSO+ Omentectomy 4 4 0 8 18.6
TAH+ BSO PPLND+ Omen- 22 & [ &l 72.1
tectomy
Debulking 2 0 0 2 4.7
Omentectomy 0.840
Malign 1 0 1 2 10.5
Benign 11 3 3 17 89.5
Myometrial Invasion 0.540

09
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No 10 & 6 19 44.2
Yes 18 5 1 24 55.8
Tumor diameter, mm 78.5£38.6 87.4+78.4 62.1£42.5 77.5+48.0 0.597
Tumor diameter cut-off (5 0.762
cm)
<5cm 9 2 3 14 32.6
>5cm 19 6 4 29 67.4
Tumor diameter cut-off (10 0.917
cm)
<10cm 22 6 5 33 767
>10cm 6 2 2 10 23.3
Peritoneal fluid 0.381
Malign 1 0 1 2 4.7
Benign 27 8 6 41 95.3
Lymphadenectomy 0.019
No 4 5 & 12 27.9
Yes 24 3 4 31 72.1
Lymph node positivity 0.821
No 21 3 5 29 93.5
Yes 2 0 0 2 6.5
Stages 0.912
1 18 5 5 28 65.1
2 2 1 1 4 9.3
3 6 1 1 8 18.6
4 2 1 0 3 7.0
Surgical stage 0.719
Early 20 6 6 32 74.4
Advanced 8 2 1 11 25.6
Adjuvant tfreatment 0.229
Cc1 13 2 & 18 41.9
RT & 0 0 3 7.0
CT+RT 5 5 3 13 30.2
Expectant 7 1 1 9 20.9
Recurrence 0.199
No 22 6 7 35 81.4
Yes 6 2 0 8 18.6
Localization of recurrence 0.729
Local 3 = = 3 37.5
Locoregional 8 - - € 37.5
Distant - 2 - 2 25
Recurrence freatment 0.617
Chemotherapy 1 1 0 2 25
Surgery and chemot- 4 1 0 5 62.5
herapy
Surgery. Chemotherapy 1 0 0 1 12.5
and Radiotherapy
Ex status 0.002"
No 21 2 7 30 69.8
Yes 7 6 0 13 30.2
DFS (months) mean (min- 52.8 (1-153) 31.6 (3-140) 103.1 (10-154) 0.001"
max)
OS (months) mean (min-max) 56.3 (1-153) 32.3 (3-140) 104.3 (10-154) 0.002"

+p<0.017 was considered statistically significant.

Hb: Hemoglobulin, NLR: Neutrophil to lymphocyte ratio, TAH: Total abdominal hysterectomy, VAH: Vaginal hysterectomy, BSO: Bilateral salpingo-oophorectomy, PPLND:
Pelvic para-aortic lymph node dissection, CT: Chemotherapy, RT: Radiotherapy, DFS: Disease-free survival, OS: Overall survival
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radiotherapy (RT) post-surgery (3 cases), only received
chemotherapy post-surgery (CT) (18 cases), and
received both CT and RT post-surgery (13 cases), no
statistically significant difference was found (p=0.199)
(Table 1).

The total 5-year DFS and OS rates of the cases were
calculated as 67.4% and 67.4%, respectively. A
significant difference was evident between the groups
in disease-free survival (DFS) and overall survival (OS)
duration, with p-values of 0.001 and 0.002, respectively
(Table 1, Figure 1, Figure 2). Regression analysis

Figure 1. The effect of histologic types of uterine sarcoma
cases on OS

indicated that the LMS histologic type was a significant
risk factor influencing both DFS and OS (p=0.003
HR=6.155, 95% CI 1.871-20.250 and p=0.003 HR=6.075,
95% Cl 1.846-19.996, respectively) (Table 2). Analyzing

OS and DFS of 25%.

Figure 2. The effect of histologic types of uterine sarcoma
cases on DFS

Discussion

Due to the histologic differences in uterine sarcomas,
there isn't a widely accepted optimal treatment
method. Traditionally, the management of these
fumors entails a total abdominal hysterectomy
coupled with a bilateral salpingo-oophorectomy.
The predominant source of information on uterine
sarcomas is based on extensive case series (5, 19,
20). In this study, we endeavor to share our clinical
findings regarding the long-term outcomes of patients
diagnosed with uterine sarcoma when a standardized
management plan isn't available and to elucidate
the factors that influence recurrence.

Table 2. Regression analysis of OS and DFS factors (-2 log Likelihood 78.944 p=0.045)

oS
DFS
Variables p-value HR %95 ClI P value HR %95 Cl
NLR 0.950 1.003 0.916 1.098 0.998 1.000 0.913 1.095
Menopausal status 0.190 0.377 0.088 1.621 0.173 0.365 0.086 1.556
LMS vs others 0.003" 6.155 1.871 20.250 0.003" 6.075 1.846 19.996
Early vs advanced 0.609 0.686 0.161 2.913 0.651 0.716 0.169 3.038
Adjuvant treatment 0.236 3.158 0.472 21.140 0.278 2.821 0.432 18.400
Presence of recurrence 0.783 1.212 0.308 4.776 0.913 1.079 0.275 4.240

*p<0.05 was considered statistically significant. Cl: Confidence interval, DFS: Disease-free survival, HR: Hazard ratio,

NLR: neutrophil to lymphocyte ratio, LMS: leiomyosarcoma, OS: Overall survival

factors for recurrence, only fumor diameter showed
statistical significance (p=0.04) (Table 3). Additionally,
tumor diameter and surgical stage were significant
factors for recurrence risk, with p-values of 0.033 and
0.022, respectively (Table 4). The overall 5-year OS
was 72.1%, and DFS was 67.4%. ESS had a 5-year OS of
78.6% and a DFS of 71.4%, while LMS had both a 5-year

11

Vaginal bleeding, a prevalent symptom associated
with uterine sarcomas, has been reported in 25% to
92% of cases across various studies (1, 7, 16, 21, 22).
In our cohort, this symptom was identified in 60.5% of
patients. Typically, these malignancies are diagnosed
at a more advanced age (8, 15, 16). The age of
diagnosis also differs according to the histologic
subtype, with studies suggesting an earlier onset for
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Table 3: Comparison of uterine sarcoma cases in terms of recurrence

Variables Recurrence (%) Recurrence (%) Total (%) p-value
Yes (n=8) No (n=35) (n=43)
Age (years) 57.0£15.7 59.6%12.3 0.988
Menopausal status 0.541
Premenopause 2 25.0 7 20.0 9 20.9
Postmenopause 6 75.0 28 80.0 34 791
Parity 3(2-7) 3(0-12) 0.930
NLR 8.3%5.3 12.148.1 0.947
Omentectomy 0.795
Malign 0 0 2 1.8 2 10.5
Benign 2 100.0 15 88.2 17 89.5
Myometrial Invasion 0.493
No 8 37.5 16 45.7 19 442
Yes 5 62.5 19 543 24 55.8
Tumor diameter (mm) 88.1+41.0 70.4£39.3 108. 7+70.2 0.040
Tumor diameter cut-off 0.180
(5cm)
<5cm 1 12.5 13 37.1 14 32.6
>5cm 7 87.5 22 62.9 29 67.4
Tumor diameter cut-off 0.610
(10 cm)
<10cm 6 75.0 27 77.1
>10cm 2 25.0 8 22.9
Peritoneal fluid 0.659
Malign - - 2 5.7 2 4.7
Benign 8 100 & 94.3 41 95.3
Lymph node positivity 0.645
No 6 100 23 92.0 29 93.5
Yes 0 0 2 8.0 2 6.5
Stages 0.137
1 4 50.0 24 68.6 28 65.1
2 0 0 4 11.4 4 9.3
3 2 25.0 6 17.1 8 18.6
4 2 25.0 1 2.9 3 70
Surgical stage 0.099
Early 4 50.0 28 80.0 32 74.4
Advanced 4 50.0 7 20.0 11 25.6
LMS vs others 0.467
LMS 2 25.0 6 17.1 8 18.6
Others 6 75.0 29 82.9 35 81.4
Ex status 0.458
No 5 62.5 25 71.4 30 69.8
Yes 3 37.5 10 28.6 13 302
Adjuvant treatment 0.207
No 3 37.5 6 17.1 9 20.9
Yes 5 62.5 29 82.9 34 79.1
DFS (months) 59.1£9.5 (84.1- 108.0+12.1 (84.3- 0.837
127.0) 131.4)
OS (months) 81.7£14.6 (53.2- 108.0+12.1 (84.3- 0.945
110.8) 131.6)

*p<0.05 was considered statistically significant.

NLR: Neutrophil-lymphocyte ratio, LMS: Leiomyosarcoma, DFS: Disease-free survival, OS: Overall survival
both ESS and LMS (7, 16, 22). Our findings are consistent  of carcinosarcoma (CS) cases. Laparotomy remains

with this, showing a mean diagnosis age of 59.1 years. the preferred surgical approach. Our results, with a
A key distinction of our study from others is the exclusion  significant 95.3% of patients undergoing laparotomy,

12
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Table 4: Regression analysis of factors for recurrence (Sensitivity of the test, 88.4% and p=0.03 -2Log likelihood 25.810 Nagelkerke

R Square=0.49)

Variables p-value
Age (years) 0.324
NLR 0.334
Tumor diameter (mm) 0.033"
Menopausal status 0.427
LMS vs others 0.622
Early vs others 0.022"
Adjuvant freatment 0.109

*p<0.05 was considered statistically significant. Cl: Confidence interval,
NLR: Neutrophil to lymphocyte ratio, LMS: Leiomyosarcoma, HR: Hazard ratfio

align with previous findings (16, 23). The rate of LMS
detection in other studies varies between 40% and
83.6% (7.8, 15,22, 24).In our sample, 65.1% of the cases
were diagnosed as ESS, followed by LMS at 18.6%, and
other sarcomas at 16.3%. A significant feature of our
patient group, diverging from some other studies, is
the majority being diagnosed at an early stage (16,
21-23).

The hormone-sensitive nature of ESS mandates
consideration for bilateral salpingo-oophorectomy,
even during the premenopausal stage in stage
1 (7). In the meta-analysis by Rossini et al., it was
suggested that ovarian ftissue could be preserved in
premenopausal patients evenif there was a consensus
on BSO in menopausal patients. However, there was
insufficient evidence in the literature fo recommend
this procedure (25). In our patient pool, this procedure
was also performed on premenopausal ESS patients,
resulting in a total of 41 cases (90.7%) undergoing BSO.

The utility of Ilymph node dissection in uterine
sarcomas remains contentfious (12). In this sfudy,
lymphadenectomy was performed in 72.1%.
Lymphadenectomy was performed most frequently
in the ESS group and least frequently in the LMS
group. While some studies highlight the advantages
of postoperative radiotherapy, others suggest that
adjuvant treatments don't considerably alter the
disease progression (16, 26). In our study, 79.1% of the
patients underwent some form of adjuvant treatment.
Recurrence rates, as highlighted in previous research,
fluctuate between 22% and 70% (8, 11, 21, 27, 28). Our
study indicated a recurrence rate of 18%, with the
majority being locoregional.

Regarding prognostic factors, the literature vyields
mixed results. Variables such as age, menopausal
status, tumor stage, tumor size, and histological type
have been pinpointed as crucial to overall survival in
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HR %95 Cl

0.932 0.810 1.072
0.923 0.784 1.086
1.028 1.002 1.055
4.591 0.107 196.507
0.475 0.025 9.106
61.565 1.804 2101.347
0.080 0.004 1.748

some studies (22, 23, 27-31). In contrast, our findings
identify LMS histology as the only prognostic factor
for survival. Tumor histologic type and size emerged
as significant influencers of survival outcomes. The
role of inflammatory cells surrounding cancer tissues
in determining cancer progression and prognosis is
pivotal (32). High preoperative NLR was shown to be
an independent prognostic marker for predicting
poor prognosis in soft tissue sarcoma (33, 34). Yet, our
analysis showed that the preoperative neutrophil-
lymphocyte ratio (NLR) didn’t significantly correlate
with survival.

There is still no standard approach to the management
of uterine sarcomas today. Because uterine sarcomas
are both a heterogeneous group and their diagnosis
is histopathological. Therefore, factors that can be
used or predicted in the preoperative diagnosis of
uterine sarcoma are being investigated. However,
the studies conducted are retfrospective. There are
still no prospective studies on this subject. In this study,
lymphadenectomy and surgical procedure were
significant factors for ESS, LMS, and other sarcoma
groups, while only histological type was found fo be a
significant factor in regression analysis. When the cases
were evaluated in terms of recurrence, only the tumor
diameter at the time of diagnosis was found to be a
significant factor. In other words, as the tumor diameter
increases, the risk of recurrence also increases. In this
study, no cut-off value was found for tumor diameter
recurrence. Studies with more cases are needed to
explain the relationship between tumor diameter and
recurrence.

This study’s constraints encompass its retrospective
design, its single-center scope, and the limited
number of cases. However, it offers valuable insights
by presenting the clinical features and long-term
outcomes of patients diagnosed with uterine sarcoma,
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emphasizing factors affecting recurrence, and
deliberately excluding carcinosarcoma diagnoses.

Conclusions

The predominant histologic subtype of uterine sarcoma
is endometrial stromal sarcoma. Leiomyosarcoma
is the subtype associated with the most adverse
prognosis. Tumor size and surgical stage are the most
critical determinants of recurrence rates in uterine
sarcomas. Although early surgical intervention is
effective in the management of sarcomas, additional
research is urgently needed to determine the benefits
of adjuvant therapies.
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ABSTRACT

Aim: It has been reported that inflammatory parameters of neutrophil-lymphocyte ratio (NLR),
platelet-lymphocyte rafio (PLR), eosinophil-basophil ratio (EBR), systemic immune-inflammatory
index (Sll), and mean platelet volume (MPV) in the blood have prognostic and diagnostic
values in diseases accompanied by inlammation. Serous/Mucoid differentiation of otitis media
with effusion (OME) and the decision to apply a ventilation tube (VT) can be difficult. Our study
aimed to examine the importance of blood inflammatory parameters in the evaluation of effusion
character in OME with obstructive adenoid hypertrophy (OAH).

Methods: Preoperative blood tests of 215 pediatric patients operated on with the diagnosis of OAH
in our clinic between January 1st and December 31st, 2022 were scanned. Patients with OME
were grouped as Serous OME (Group 1, n=33) and Mucoid OME (Group 2, n=69). Children without
accompanying OME were considered the control group (Group 3, n=113). NLR, PLR, EBR, SII, and
MPV values of the groups were compared.

Results: NLR value was found to be significantly lower in Group 1 than in Group 3 (p=0.023).
MPV values were found to be significantly lower in Group 2 compared to Group 3 (p=0.015). No
significant difference was detected between the groups in terms of other parameters.
Conclusion: The low NLR may suggest that the effusion may be the serous character. In patients
with low MPV, it should be taken into account that mucoid EOM increases.

Keywords: Adenoidectomy, lymphocyte, neutrophil, obstructive adenoid hypertrophy, otitis media
with effusion, thrombocyte

(o}4

Amag: Enflamasyonun eslik ettigi hastaliklarda kanda nétrofil lenfosit orani (NLO), frombosit lenfosit
orani (TLO), eozinofil bazofil orani (EBO), sistemik immun-inflamatuar indeks (Sll) ve ortalama
frombosit hacmi (MPV) enflamatuar parametrelerinin prognostik ve tanisal degeri oldugu
bildirilmistir. EfUzyonlu Oftitis Media’da (EOM), eflzyonun serdz/mikdz ayrimi ve Ventilasyon TUpU
(VT) uygulama karar zor olabilir. Calismamizda, Obstriktif Adenoid Hipertrofi (OAH) sebebi ile
opere olan ¢ocuklarda, kan inflamatuar parametrelerinin EOM  varliginda  efUzyon
karakterini beliremedeki yerini degerlendirmek amaclanmistir.

Yontem: 1 Ocak-31 Aralik 2022 arasinda klinigimizde OAH tanisi ile opere edilen 215 cocuk
hastanin preoperatif kan tetkikleri tarandi. EOM olan hastalar, Seré6z EOM (Grup

1. n:33) ve MUkdz EOM (Grup 2, n:69) olarak gruplandi. EOM eslik etmeyen cocuklar kontrol grubu
(Grup 3, n:113) olarak degerlendirildi. Gruplarin NLO, TLO, EBO, Sll ve MPV degerleri karsilastinidi.
Bulgular: NLO degeri, Grup 1'de Grup 3'e gbre anlamli derecede distk bulundu (p=0,023). MPV
degeri, Grup 2'de Grup 3'e goére anlamli derecede distk bulundu (p=0,015). Diger parametreler
agisindan gruplar arasinda anlamli fark saptanmadi.

Sonug: OAH ve EOM olan cocuklarda NLO'nun duUsUk olmasi eflzyonun serdz karakterde
olabilecegini dUsundUrebilir. MPV'nin distk oldugu hastalarda mikdz EOM'nin arttigi gézéninde
bulundurulmalidir.

Anahtar Kelimeler: Adenoidektomi, efUzyonlu ofitis media, lenfosit, nétrofil, obstriktif adenoid
hipertrofi, trombosit

Ofitis media with effusion (OME) is the accumulation of the blood have prognostic and diagnostic value in
fluid in the middle ear without acute signs of infection. It diseases accompanied by inflammation (3,4). Results
is important to diagnose it early because it may cause showing a relatfionship between effusion character

speech delay, a decrease in

school performance, and these parameters in OME have been reported (5-

and behavioral problems in children older than 2 7). However, in previous studies, the efiological factor
years of age due to hearing loss (1). Eustachian Was not specified in OME patients. Obstructive adenoid
tube dysfunction, adenoid, and allergic diseases are hypertrophy (OAH) alone may cause differences in
often blamed for etiology (2). Studies conducted inflammatory parameters, independent of OME (8).
in recent years argue that inlammatory markers in Comparing the differences in inflammatory parameters
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in children with OME, regardless of the OAH factor,
may be more informative. For this purpose, we have
planned a sftudy in which all groups will consist of
children undergoing surgery for OAH with or without
OME. The objective of this study is to assess the role of
blood inflammatory parameters in predicting the type
of effusion in OME.

Materials And Methods

In this retrospective study, preoperative blood tests
and surgery notes of children operated on for OAH
by 3 otorhinolaryngology physicians in our clinic
between January 1st and December 31st, 2022
were scanned. The term OAH was used for adenoid
hypertrophy causing 60% or more obstruction
compared to the choanae during flexible
nasopharynx examination. Patients not having a
preoperative blood test and whose intraoperative
effusion characteristics were not specified were
excluded from the study.

In patients with OME undergoing ventilation tube
(VT). the effusion character was recorded as serous
or mucoid in the operating notes. Children without
OME were considered as the control group (Group
3, n:113). Patients with OME were grouped as serous
OME (Group 1, n=33) and mucous OME (Group 2,
n=69). Neutrophil-lymphocyte ratio (NLR), platelet-
lymphocyte ratio (PLR), eosinophil-basophil ratio
(EBR), systemic immune-inflammatory index (Sll), and
mean platelet volume (MPV) inflammatory
parameters obtained from the preoperative blood
tests of the patients were compared statistically.

Statistical analysis

Values in the table are given as mean * standard
deviation (SD). The Windows-based Statistical Package
for Social Sciences, version 24.0 program (SPSS, IBM
Inc., Armonk, NY, USA) was used for appropriate
statistical analyses. In  the two-group analysis,
the student t-test was used to compare normally
distributed variables, and Mann Whitney U test was
used to compare non-normally distributed variables.
P <0.05 was considered as the significance threshold.
This study was approved by the ethics committee
(Bursa City Training and Research Hospital, Clinical
Research Ethical Committee, 2023-5/2, 05.04.2023)
and was conducted under the 1961 Declaration
of Helsinki Principles and its later amendments.

Results

Two hundred and fiffeen children (103 girls and 112
boys) undergoing surgery due to OAH were included

17

in the study. Among children with OME, 33 children
with serous effusion were evaluated as Group 1, and
69 children with mucoid effusion were evaluated as
Group 2. One hundred and thirfeen children with no
OME formed the control group (Group 3). The average
age of groups was 5.7, 5.9, and 5.3 years, respectively
(p=0.406), and the proportion of males was 54.5, 50.7,
and 52.2%, respectively (p=0.936). The distribution of
blood inflammatory parameters by groups is given in
the table (Table 1).

Table 1. The distribution of blood inlammatory parameters by

groups

Variables Group 1 (n=33)  Group 2 (n=69) Group 3 (n=113)
Age (years) 5.70+2.14 5.96+1.98 5.38+2.44
Neutrophil (10%/uL) 3.9642.02 4.43+2.14 4.20+1.76
Lymphocyte (10%/uL) 4.48+1.86 3.95£1.30 3.71£1.28
Platelets (10%/ul) 366.9+124.78 364.25+87.42 348.91+87.36
MPV (fL) 9.40£0.95 9.21+0.81 9.51£0.78
NLR 0.97+0.53 1.23+0.73 1.36+1.57
PLR 89.39+29.32 99.22+34.57 103.02439.75

MPV: Mean platelet volume, n: Number of patients, NLR: Neutrophil-lymphocyte

ratio, PLR: Platelet-lymphocyte ratio,

In Group 1, the neutrophil count (3.96 103/uL) was
low and the lymphocyte count (4.48 103/ul) was high
compared to the other groups. NLR was found to be
significantly lower in Group 1 compared to the conftrol
group (mean 0.97 and 1.36, respectively; p = 0.023).
There was no significant difference in NLR between
Group 2 and the control group (mean 1.23 and 1.36,
respectively; p =0.793).

The MPV value was found to be significantly lower
in Group 2 compared to the control group (mean
9.21 and 9.51, respectively; p = 0.015). There was
no significant difference between Group 1 and the
control group in terms of MPV (mean 9.40 and 9.51,
respectively; p = 0.345).

No significant difference was detected between the
groupsinterms of PLR, SIl, and EBR values. A comparison
of inflammatory parameters between groups (Mann-
Whitney U test) is given in Table 2. Mucous OME was
observed to increase in spring and winter compared
to other months (p = 0.04). The distribution of the
groups according to seasons is given in Table 3.



Otitis Media with Effusion and Blood Inlammatory Parameters- Tuna and Tizemen

Genel Tip Dergisi

Table 2. Comparison of inflammatory parameters between
groups by the Mann-Whitney U fest

Group

Number NLR PLR Sl EBR MPV

1-3 0:0.023  p:0.160  p:0083 P04 45
1-2 p: 0.067 p: 0.369 p: 0.087 p:0.895 p:0.440
2-3 p: 0.793 p: 0.532 p: 0.789 p:0.247 p:0.015

EBR: Eosinophil-basophil ratio, MPV: Mean platelet volume, NLR: Neutrophil-

lymphocyte ratio, PLR: Platelet-lymphocyte ratio, SlI: Systemic immune index

Table 3. The distribution of the groups by seasons

Operstontime G2 Geup? oms ol
Spring 27.3% 31.9% 15% 22.3%
Summer 18.2% 20.3% 31% 25.6%
Autumn 24.2% 17.4% 31% 25.6%
Winter 30.3% 30.4% 23% 26.5%

n: Number of patients
Discussion

OME is a common condition observed in children aged
1 to 3 and by the age of 4, the cumulative incidence
of OME reaches 80% (?9). Experimental studies have
shown that when a ventilation disorder develops in the
middle ear, there is an increase in partial CO2 pressure,
leading to vacuum and membrane refraction in the
middle ear cavity. In cases where sufficient ventilation
cannot be achieved, the middle ear cavity starts to
accumulate serous fluid during the acute inflammation
period due to the influence of the vacuum. It has been
demonstrated that chronic inflammation leads to
metaplasia in the middle ear mucosa, an increase in
goblet cells, increased vascular permeability, and the
occurrence of mucoid effusion through inflammatory
mediators (9-12).

Adenoidectomy and VT insertion, in children with OAH
and OME, can significantly reduce the recurrence
rate of otitis and shorten the drainage time of middle
ear effusion and provide better hearing outcomes
(13). Rasheed et al. suggested that VT insertion
in conjunction with adenoidectomy is statistically
superior fo adenoidectomy with myringotomy
alone in the treatment of OME (13). However, some
stfudies recommended only myringotomy with
adenoidectomy as the first choice of surgical freatment
to avoid complications of VT insertion (14). In a study
conducted by Zhang et al. on 312 children with OME,
they performed just myringotomy for serous fluid in the
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tympanic cavity and VT insertion for jelly fluid in the
tympanic cavity. They found no statistically significant
difference between the outcomes of the groups and
concluded that the freatment of OME should not
only be combined with the disease course but also
with different hearing loss and the characteristics of
effusion in the tympanic cavity (15).

Surgical intervention and VT insertion are generally
recommended to eliminate mucous effusion (16).
Knowing the effusion character in OME can help the
surgeon in planning medical treatment, follow-up
period, or early surgical intervention (6). However,
assessing viscosity without paracentesis is difficult. It
has been reported that hearing loss is detected more
frequently in mucous OME, but the level of hearing loss
may not be determined in age groups where hearing
test evaluation is not possible (5). USG application
through the external auditory canal was attempted to
define the effusion character as thin or thick. However,
it was reported that the waveforms could not be
intferpreted on the computer in 34% of the cases, and
therefore reliable results could not be obtained (17).
Currently, no predictor can be used to determine the
viscosity of middle ear effusion.

It has been reported that there may be changes in
neutrophils, lymphocytes, platelets, and MPV in the
blood in inflammatory diseases, depending on the
severity of inflammation. NLR may help evaluate the
etiology and prognosis of these diseases (5, 18-20).
Neutrophils are responsible for persistent inflammation,
while lymphocytes play arole in the regulatory immune
pathway. NLR provides information about both
inflammatory and immune pathways (21). Platelets,
when stimulated due to inflammation, release pro-
inflammatory substances and their numbers increase.
High NLR and PLR values have been associated with
the severity of inflammation (21, 22). Sll is a newly
defined inflammatory index, calculated as “platelet
count mulfiplied by neutfrophil count divided by
lymphocyte count,” which has been suggested as a
prognostic marker for malignancy and inflammatory
conditions (23).

In previous studies, it has been reported that
lymphocyte counts were lower and NLR and PLR values
were significantly higher in serous OME compared
to healthy children (5-7). In our study, we found that
children with serous OME undergoing surgery for OAH
had higher lymphocyte counts and significantly lower
NLR values (<1) compared to children without ofitis.
No difference was observed in PLR values among
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the three groups. These differing results suggest that
inflammatory parameters may vary depending on
the causative factor in OME. Previous studies have
compared children with OME, where the causative
factor was unspecified, to completely healthy
children. In our study, all three groups consisted
of children undergoing surgery with a diagnosis of
OAH. Therefore, our findings may be more useful in
differentiating between serous or mucous OME, which
can occur simultaneously, especially in children with
OAH. Generally, a high NLR is associated with poor
prognosis and severe inflammation (23). The low NLR
value in serous OME may be due to the lower severity
of inflammation and the dominance of the regulatory
pathway in inflammation. One study reported that a
low MPV value in OME favored mucoid effusion (5). In
our results, we found that MPV was significantly lower
in children with mucous OME undergoing surgery for
OAH compared to children with OAH where ofitis was
not detected. Another study reported that a high Sl
(>510) was associated with an inflammatory state
and poor prognosis in patients with sensorineural
hearing loss (23). No studies were found regarding the
evaluation of Sl in OME. In our patients, no significant
difference was found in terms of Sll among the three
groups.

In our study,it was observed that mucous OME
increased in the spring and winter months compared
to other months. In a previous study by Tian et al, it
was reported that the incidence of OME in the winter
and spring months was higher than in the summer and
aufumn months, and this situation was found fo be
consistent with the seasonal change of meteorological
environmental factors and was related to air quality,
air pressure and temperature (24). They reported that
the average daily OME patient number increased
as air quality worsened, air pressure increased and
temperature decreased (24). Nevertheless, we think
that an increase in allergic and viral rhinitis during the
spring and winter months may confribute to a higher
prevalence of mucoid effusions in these seasons.

The limitations of our study are that it was a single-
centered retrospective study and effusion character
was evaluated subjectively. We think that multi-center
and prospective clinical studies are necessary in this
areaq.

Conclusion
In children with OAH and OME, NLR and MPV values

may help clinicians distinguish between serous or
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mucous effusion based on clinical findings. A low NLR
may suggest that the effusion is serous in pattern. The
presence of a low MPV should raise the possibility of
mucous effusion in patients.
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ABSTRACT

Aim: Gastric cancer, a common fype of gastrointestinal (Gl) system malignancy, has an incidence
associated with various factors. These include ethnic background, dietary habits, socioeconomic
status, lifestyle, geographic region, and the prevalence of Helicobacter pylori. As with all
malignancies, the pathogenesis of gastric cancer involves various genetic factors, one of which
is the human epidermal growth factor receptor-2 (EGFR-2) (Her2/neu or c-erbB2) gene. The
objective of this study is to compare the amplification levels of the Her2/neu gene in gastric cancer
samples obtained from our patients using Real-Time polymerase chain reaction (RT-PCR) with the
overexpression of Her2 protein, assessed through immunohistochemistry (IHC) on the same fissue
samples. Additionally, the study aims to investigate the relationship between Her2 positivity and
prognostic factors such as age, stage, gender, tfumor localization, and histological type.

Method: This study was conducted prospectively on newly diagnosed 50 gastric cancer patients.
Her2 gene expression at the mRNA level was assessed using RT-PCR on both tumor and normal
fresh gastric fissue samples from all 50 patients. Additionally, Her2 protein levels were evaluated
ThrozghAHC on paraffin blocks from these same 50 patients, and the results were compared with
each other.

Results: In the evaluation of IHC, Her2 overexpression was observed in five patients (10%), and
Her2 amplification was detected in five patients (10%) using RT-PCR. However, it was notable that
there was no correlation between these two methods, and the result was statistically insignificant
(p > 0.05). Additionally, no statistically significant difference was observed between Her2 gene
expression in fumor tissues and prognostic factors (p > 0.05).

Conclusion: Her2 protein overexpression and Her2 gene amplification may confribute to potential
tumor development. As no correlation was found between these two methods, further studies
are needed fo evaluate false negativity, investigate patient survival in terms of its contribution to
prognosis, and validate our hypothesis.

Keywords: Gastric cancer, Her2 (c-erbB2), immunohistochemistry, Real-Time polymerase chain
reaction
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Amag: Gastrointestinal sistem malignitelerinin sik gérilen bir tipi mide kanserinin insidansi ¢esitli
faktorlerle iliskilendiriimistir. Etnik koken, beslenme sekli, sosyoekonomik durum, yasam tarz,
cografi bélge kosullarn ve H. pylori prevalans ile degiskenlik gdstermektedir. TUm malignitelerdeki
gibi gastrik kanserin patogenezinde cesitli genetik faktérler yer almaktadir ve human epidermal
bUyUme faktérl reseptérl 2 (Her2/neu ya da c-erb B2) geni de bunlardan biridir. Gastrik kanser
hastalanmizdan alinan érneklerde Her2/neu geninin Real-Time polimeraz zincir reaksiyonu (RT-PCR)
ile amplifikasyon dizeyini, yine aynidokudan alinmis ve IHC ile calisilan Her?2 protein overekspresyonu
ile karsilastirmaktir. Pozitiflik saptandigr durumda yas, evre, cinsiyet, timoral lokalizasyon ve histolojik
fip gibi prognostik faktérlerle iliskisini arastirmaktir.

Yontem: Bu calisma, prospektif olarak yeni tani alan 50 mide kanseri hastasi Uzerinde yapilmistir.
Eli hastanin hem timéral ve hem de normal taze mide dokusundan RT-PCR y&ntemiyle mRNA
dUzeyinde Her2 gen ekspresyonu bakimistir. Yine bu elli hastanin IHC degerlendirme icin parafin
bloklar Uzerinden Her2 protein seviyesi calisimistir ve bu sonuglar birbirleriyle karsilagtinimigtir.
Bulgular: HC ile yapilan degerlendirmede bes hastamizda (% 10) Her2 overekspresyonu ve
Real-Time PCR ile bes hastamizda (% 10) amplifikasyon saptandi. Ancak bu iki ydntem arasinda
korelasyon bulunmadigi dikkatimizi ¢cekti ve istatistiksel olarak anlamsizdi (p> 0.05). Ayrica tUmor
dokularindaki Her2gen ekspresyonlari ile prognostik faktérler arasinda istatistiksel olarak anlamii bir
fark gézlenmedi (p> 0.05).

Sonug: HER2 protfein overekspresyonu ve Her2 gen amplifikasyonu potansiyel timor gelisimine
katkida bulunabilir. Bu iki ydntem arasinda korelasyonun olmamasi sonucunda; yanlis negatifligin
degerlendirimesi ve prognoza katkisi agisindan hasta sagkalimlarnin arastinimasi gerekmektedir,
bu hipotezimizin dogrulanmasi icin dahaileri galismalara ihtiyag vardir.

Anahtar kelimeler: Mide kanseri, Her2 (c-erb B2), immunohistokimya, Real-Time PCR

Gastric cancer is a common malignancy of the lifestyle, and the prevalence of Helicobacter pylori
gastrointestinal (Gl) tract (1-3). It is one of the leading (1.3.4).

causes of cancer-related mortality worldwide (3,4). Its
incidence varies depending on both environmental
and genetic factors, such as ethnicity, geographic
socioeconomic status,

conditions, dietary habits,

Among the genetic factors contributing to gastric
cancer, the inactivation of adenomatous Polyposis coli
(APC) and tumor protein 53 (tP53), the most frequently
inactivated genes among tumor suppressor genes, as
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well as mutations, amplifications, or overexpressions
in the proto-oncogenes rat sarcoma (RAS), cellular
myelocytomatosis (C-myc), and human epidermal
growth factor receptor-2 (EGFR-2) (Her2), a member
of the EGFR family, have been identified (5,6).

The Her2 protfein (also known as c-erbB2/neu) is a
fransmembrane tyrosine kinase receptor encoded
by the Her2/neu gene located on the long arm of
chromosome 17. 1t is primarily responsible for regulating
various cellular events, including differentiation,
proliferation, apoptosis, and cell survival. Her2 proteins
contribute to tumor cell biology by enhancing cell
proliferation through amplification and profein
overexpression resulting from mutations in tumor tissues,
disrupting apoptosis, and participating in processes
such as adhesion and migration (1,2,7). These findings
suggest that Her2 is an oncogene.

Studies have shown that the Her2 gene plays a role
in many types of cancer. Her2 amplification and/or
overexpression has been detected in approximately
34% of invasive breast cancer cases and other cancer
types such as colon, esophageal, gastric, bladder,
endometrial, and lung cancers, as well as head and
neck tumors (2,8).

Several studies have demonstrated the importance
of Her2 in the pathogenesis, prognosis, and novel
freatments of gastric cancers. Additionally, several
studies have investigated anti-Her2 agents in response
to the need for new therapeutic approaches in
aggressive gastric cancers (8-12).

In light of this information, the objective of this study is
to immunohistochemically assess Her2 receptor levels
in the tumor fissue of newly diagnosed gastric cancer
patients who have not received any prior treatment,
to detect Her2/neu gene expression at the mRNA level
using the polymerase chain reaction (PCR) method in
both normal and tumor gastric fissues, to compare
these levels, and o examine their effects on prognosis.
Given that Her2 overexpression and increased Her2
activity are poor prognostic factors, any increase
in Her2 expression could be used as a prognostic
biomarker in diagnosis and as a therapeutic target
in treatment. In summary, we aim to contribute to
the development of new gastric cancer treatment
strategies using anfi-Her2 agents, thereby increasing
patients’ life expectancy.

Material And Method

Study Design
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The protocol for this prospective study was approved
by the Gaziantep University Medical Ethics Committee
before the commencement of the study (Approval
No. 115, Approval Date: March 13th, 2012). The
study sample consisted of 50 patients who visited the
Gastroenterology Polyclinic at our hospital or were
referred from an external center for endoscopy,
underwent endoscopy at the Endoscopy Unit, were
diagnosed with gastric adenocarcinoma in the
pathology department, and volunteered for the study.
Informed consent forms were obtained from each
patient included in the study.

If a peptic ulcer or tumor formation was detected
during the endoscopy procedures of the patients
selected for this study, biopsies were taken from
both normal and tumor gastric tissues for Her2/neu
gene analysis, after obtaining the relevant consent
from the patients, in addition to the biopsy taken for
pathological evaluation.

Clinical Diagnosis and Data Collection

After obtaining the relevant informed consent from
patients with suspected gastric cancer, biopsies were
taken during the endoscopy procedures performed
at the Endoscopy Unit. Patients’ data, including
age, gender, complaints at admission, and whether
they had received ftreatment for known stomach
diseases, were collected from their medical histories.
Localization was determined by endoscopy. All
patients underwent a physical examination. Patients’
demographic characteristics and family histories
were recorded. Pathological evaluation, along
with imaging methods, including abdominal and
thoracic CT scans, were performed to determine
the cancer stages and to detect the histological
type, differentiation, invasion, and Ilymph node
involvement. The pathological evaluation of patients
with early gastric cancer or resectable advanced
gastric cancer, following surgical procedures, was
conducted at the Pathology Laboratory of the Faculty
of Medicine. Tissue samples from patients diagnosed
with gastric cancer were tested for Her2 positivity by
immunohistochemical (IHC) staining.

Her2/neu gene expression was investigated in both
normal and tumor gastric fissue samples taken from
patients whose gastric cancer was diagnosed based
on pathological findings, using the Real-Time PCR
(RT-PCR) method after RNA isolation in the Medical
Genetics Laboratory.

Immunohistochemical Assessment
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The diagnosis of gastric adenocarcinoma in the
patients was made in the Department of Pathology by
IHC analysis using anfibodies developed against Her2.
Formalin-fixed paraffin blocks were deparaffinized with
xylene solutions after being heated at 60°C in an oven.
IHC staining was performed via the immunoperoxidase
method, followed by chromogenic staining.
Subsequently, the preparations were examined under
light microscopy using primary rabbit monoclonal
HER2 anfibody (1:100), and those showing diffuse
field staining were evaluated. The percentage and
intensity of the staining were scored as '-', indicating no
staining; ‘1+’', indicating light staining; ‘2+’, indicating
moderate staining; and ‘3+’, indicating strong staining
(Table 1).

Table 1. IHC Scoring System in Gastric Cancer

Additional
Evaluation

Membrane Staining Pattern Assessment Results

No staining reactivity Negative Not necessary

Light or indistinct membranous Negative Not necessary

staining

Moderate basolateral or lateral Doubtful ISH Correla-

membranous staining fion Recom-
mended

Strong basolateral or lateral Positive Not necessary

membranous staining

IHC: Immunohistochemistry, ISH: In situ hybridization

Samples scored as ‘-’ were considered negative, and
those scored as ‘3+' were considered positive. On the
other hand, samples scored as ‘1+' and '2+' were re-
evaluated with fluorescence in situ hybridization (FISH)
(13).

RNA Isolation

The tubes containing tumor and normal tissue samples
obtained by endoscopy were stored in a liquid
nitrogen tank and then sent to the Medical Genetics
Laboratory. The samples were removed from liquid
nitrogen and divided info 25 mg pieces. RNAs were
exfracted using the QIAamp RNA Blood Mini Kit
following the manufacturer’'s recommended method.
After cenftrifugation, the supernatant was removed.
The samples were placed on a filter tube and
centrifuged. Next, 90 pl of DNase Incubation Buffer and
10 yl of DNase | solution were added fo the filter tube
and incubated at room temperature for 15 minutes.
500 ul of Wash Buffer | was added to the filter tube and
centrifuged. Subsequently, 500 ul of Wash Buffer Il was
added to the filter tube and centrifuged. Then, 300 pl
of Wash Buffer Il was added and centrifuged. After
centrifugation at 8,000xg for 1 minute, the RNAs were
removed from the filter fube and stored at -85 °C.
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cDNA Synthesis

Copy DNAs (cDNAs) were synthesized using the
losogen Reverse Transcription-Dx Kit. PCR conditions
were adjusted, and the PCR mixture was prepared as
specified in the kit. Necessary amounts of RNAs were
obtained by measuring RNAs using a nanodrop. They
were prepared for a total of 100 samples; 50 were
tumor tissue samples, and the other 50 were normal
fissue samples. PCR was performed using the AB
Applied Biosystems Veriti 96-Well Thermal Cycler PCR
device.

Real-time polymerase chain reaction (RT-PCR)

Detection of Her2 gene expression by RT-PCR: The Her2
gene region was studied using the Qiagen primer set.

RT-PCR Determination of ACTB expression: Actin Beta
(ACTB) was used as the housekeeping gene, and
the following mixture was prepared for a total of 100
samples to compare Her2 and ACTB.

Statistical Analysis

Statistical analyses of the collected data were
conducted using SPSS 15.0 (Data Analysis Software
System, Version 15.0, 2006). The Kolmogorov-Smirnov
test was used to analyze the normal distribution
characteristics of the continuous variables. In the
comparison of two independent groups, the student'’s
t-test was used for normally distributed variables, and
the Mann-Whitney U test was used for non-normally
distributed variables. The relationship between
categorical variables was analyzed using Pearson's
chi-square test. The descriptive statistics obtained from
the collected data were expressed as frequencies (n),
percentages (%), and mean * standard deviation
values. Probability (p) values of <0.05 were considered
statistically significant. Pearson’s correlation analysis
was used to investigate the correlations between
different parameters.

Results

The sample for this prospective study consisted of
50 patients who presented to the Department of
Gastroenterology and were diagnosed with gastric
cancer based on endoscopic procedures. Of these
patients, 34 (68%) were male and 16 (32%) were
female, yielding a male-to-female ratio of 2.1:1. The
mean age of the sample was 60.22 + 14.7 years, with a
range from 29 to 88 years.

Among the 50 patients, 28 (56%) had previously sought
medical atftention for stomach-related complaints
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and had a history of gastritis, peptic ulcer disease,
or gastroesophageal reflux disease. Additionally, 19
(38%) patients, including 16 males and 3 females,
were using proton pump inhibitors (PPIs) as part of their
freatment regimen. Furthermore, 39 (78%) patients,
including 4 with a history of Gl bleeding, were taking
acetylsalicylic acid (ASA) and/or nonsteroidal anfi-
inflammatory drugs (NSAIDs) (Table 2).

Table 2. Distribution of Patfients’ Socio-Demographic
Characteristics by Gender
Male (n=34) e
(n=16)
Mean Age (years) 61.38+11.47 57.75+20.17
Patients with comorbi-
dities e e
Patients with known
; 20 8
stomach disease
Patients with a history of
16 3
PPl use
Patients with a history of 29 10
ASA or NSAID use
Patients with a history of 4 0
Gl bleeding
Patients with a history of
o 19 9
familial cancer
Patients with a history of 0 3

familial gastric cancer

A total of 28 patients (56%) had a familial history of
cancer. Among them, three patients (6%) had a family
history specifically of gastric cancer, and all of these
individuals were female (Table 2).

Among the 50 patients, 28 (56%) had comorbidities,
all of whom were on addifional medications. Within
this group, 4 patients (8%) had only hypertension, 5
(10%) had heart disease, 10 (20%) had diabetes, and
3 (6%) had cancer. Additionally, 39 patients (78%)
were using ASA and/or NSAIDs, and 19 (38%) were
using PPIs. The study identified 33 active smokers (66%),
while 7 patients (14%) reported alcohol use. Notably,
all patients who consumed alcohol were also active
smokers, representing 14% of the sample. Among the
50 patients diagnosed with gastric adenocarcinoma,
17 (34%) had the signet ring cell type, 3 (6%) had a
mixed type, and the remaining 30 (60%) were classified
with other types of adenocarcinoma.

Based on the staging of gastric cancers among the
patients, 3 patients (6%) were classified as stage 1, 7
(14%) as stage 2, 8 (16%) as stage 3, and 32 (64%) as
stage 4. A total of 44 patients (88%) exhibited lymph
node metastases, while 6 patients (12%) showed no
lymph node involvement.
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IHC assessments conducted after the pathological
evaluation of gastric cancer diagnoses revealed that
41 patients had negative Her2 staining, 3 (6%) exhibited
1+ staining, 1 patient (2%) exhibited 2+ staining, and 5
(10%) exhibited 3+ Her2 staining. Patients with 1+ and
2+ Her2 staining underwent additional evaluation
using silver in situ hybridization (SISH), which confirmed
negative Her2 status. In confrast, patients with 3+
Her2 staining were deemed positive for Her2 without
requiring further SISH testing. Overall, only 5 patients
(10%) were found to have Her2 overexpression based
on 3+ IHC staining.

Analysis of Her2 overexpression by genderrevealed that
4 patients (80%) with Her2 positivity were male, while
1 patient (20%) was female. There was no significant
difference in age between patients with Her2 positivity
and those with Her2 negativity. Similarly, no statistically
significant correlation was observed between tumor
localization and Her2 positivity (p=0.375). None of
the 17 patients with signet ring cell adenocarcinoma
or the 3 patients with mixed-type adenocarcinoma
exhibited Her2 positivity. Her2 negativity in patients
with signet ring cell adenocarcinoma was considered
borderline significant (p=0.056). Additionally, no
significant correlation was identified between cancer
stage, metastasis, and Her2 positivity (p=0.845) (Table
3).

Table 3. Distribution of Her2 Overexpression by Patient

Subgroups
Her2 Overexpressi- p-value
on (IHC)
Patients with Patients with
Her2-Negativity Her2-Positivity
Localization: 0.375
Upper zone 7 (15.6%) 1 (20%)
Trunk 10 (22.3%) 2 (40%)
Pyloric antrum 12 (26.7%) 1 (20%)
Multiple zones 16 (35.5%) 1 (20%)
Histological Type: 0.056
Signet ring 17 (37.8%) 0 (0%)
Mixed 3 (6.7%) 0 (0%)
Other 25 (55.6%) 5 (100%)
Cancer Stages: | 3 (6.7%) 0 (0%) 0.845
I 6 (13.3%) 1 (20%)
1l 7 (15.6%) 1 (20%)
\% 29 (64.4%) 3 (60%)

IHC: Immunohistochemistry

To evaluate Her2 gene amplification in our patients,
the housekeeping gene ACTB was used to calculate
Her2 levels in tumoral and normal tissue samples.
Patients with a ratio above 1.25 (n=5) were classified
as having Her2 amplification, while those with a ratio
below 0.75 (n=3) were classified as having decreased
Her2 expression.
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All 5 patients with Her2 gene amplification were male.
Among three patients with decreased Her2 expression,
two were female, and one was male. Regarding
tumor localization, three patients (60%) with Her2 gene
amplification had multi-zone involvement, one (20%)
hadinvolvement in the pyloric antrum and one (20%) in
the gastric tfrunk. No significant relationship was found
between tumor localization and gene amplification
(p=0.459). Similarly, there was no significant association
between histological type and gene amplification
(p=0.290). Three of five patients (60%) with Her2 gene
amplification were cases of stage IV cancer. However,
no significant correlation was observed between
cancer stage and gene amplification (p=0.382) (Table
4).

Table 4. Distribution of Her2 Gene Amplification by the
Subgroups of Patients

Her2 Gene Amplification (PCR)
T/N tissue ratio

p-value
Amplified Normal Decreased
Localization:
Upper zone 0 (0%) 8 (19.0%) 0 (0%)
Trunk 1 (20%) 11 (26.2%) 0 (0%)
Pyloric antrum 1 (20%) 10 (23.8%) 2 (66.7%) 0.459
Multiple zones 3 (60%) 13 (31.0%) 1(33.3%)
Histological
Type:
Signet ring 2 (40%) 14 (33.3%) 1(33.3%)
Mixed 1 (20%) 1(2.4%) 1(33.3%) 0.290
Other 2 (40%) 27 (64.3%) 1(33.3%)
Cancer Stages:
| 0 (0%) 3(7.1%) 0 (0%)
1l 1 (20%) 6 (14.3%) 0 (0%)
il 1 (20%) 4 (9.5%) 3 (100%) 0.382
v 3 (60%) 29 (69.0%) 0 (0%)

PCR: Polymerase chain reaction

Furthermore, no significant correlation was identified
between Her2 gene amplification and Her2 profein
overexpression as determined by IHC (p=0.397) (Table
5).

Table 5. Comparison of Her2 Overexpression and Gene

Amplification

Her2 Gene Amplification (PCR) T/N tissue ratio

IHC assess- Amplified Normal Decreased P-value
ment

Negative 5 (100%) 37 (88.1%) 3 (100%)

Positive 0 (0%) 5(11.9%) 0 (0%) 0.397
Total 5 (100%) 42 (100%) 3 (100%)

IHC: Immunohistochemistry, PCR: Polymerase chain reaction
Discussion
the cornerstone of

Surgery s gastric  cancer
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freatment and is supplemented with chemotherapy
as neoadjuvant or adjuvant therapy. Given the
relatively low overall survival rates associated with
stfandard treatment regimens for gastric cancer,
targeted therapies have gained significant attention.
In this context, various studies have been conducted
targeting the Her2 gene, known as an oncogene,
which has become a focal point of research, and
Her2-positivity was determined as a poor prognostic
factor for breast cancer. Consequently, trastuzumab,
an anti-Her2 agent, became one of the standard
agents in the freatment of breast cancer (9, 14).

The methods used to assess Her2 gene amplification
and protein overexpression were primarily developed
based on studies investigating Her2 positivity in breast
cancer. FISH and IHC are the two most commonly
employed methods for primary assessment. Among
these two options, IHC is the most widely used due to its
affordability and speed. However, as a quality control-
dependent method, IHC can produce subjective
and relatively variable results. In contrast, FISH is more
expensive but offers greater reliability. The reported
correlation between FISH and IHC results ranges from
73% to 98% (9, 15-17). Consistent with the literature,
this study utilized the IHC method to assess protein
overexpression and the PCR method to evaluate
gene amplification.

Her2 overexpression in gastric cancer was first studied
by Sakai et al. in 1986 using the IHC method (18).
Subsequent studies have reported Her2 positivity rates
in gastric cancer ranging from 8.5% to 32%, depending
on the methods used. It has been concluded that
Her2 positivity is a poor prognostic factor in gastric
cancer patients due fo its association with lymph
node involvement, an aggressive disease course,
and shorter survival (2, 19-21). However, other studies
argue that Her2 positivity is not linked to prognosis
or lymph node involvement. They attribute findings
of Her2 positivity as a poor prognostic factor to
methodological differences, including variations in
techniques used to assess Her2 overexpression, the
choice of IHC antibody, sample size, histopathological
subtypes, degree of differentiation, and stage of
disease (22, 23).

The wide range of Her2 positivity rates (8.5% to 32%)
reported in gastric cancer studies may be attributed
to factors such as tumor histology, patient population,
age group, disease stage, and, most importantly,
the method used to determine Her2 overexpression.
Even among studies employing the same method,
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variations in methodological details, such as the
specific antfibody used for IHC, stand out as significant
contributors to these differences (24, 25).

Notably, there are key distinctions in evaluating Her2
overexpression with the IHC method in gastric cancer
compared to breast cancer. Firstly, membranous
staining reactivity tends to be incomplete in gastric
cancer. Secondly, tumoral heterogeneity is observed
at a higher frequency in gastric cancer than in breast
cancer (13, 26, 27).

In a meta-analysis by Wang et al. (28) investigating
potential correlations between Her2 overexpression
and various parameters, including age, gender,
localization, stage, and histological type, Her2
overexpression was found to be positively associated
with intestinal type, advanced stage, and disease
spread. In contrast, in this study, the correlation
between Her2 overexpression and histological type
was only borderline significant (p = 0.056).

In another study examining Her2 positivity using IHC
and SISH, 7 of 14 IHC 2+ patients were evaluated as
SISH positive, while all 8 IHC 3+ patients were found to
be SISH positive. This study concluded that as the depth
of invasion increases, Her2 negativity also increases
(p=0.03) (29). In our study, the depth of invasion was
not evaluated.

Kimura et al. (22) reported no significant relationship
between Her2 positivity and stage, lymph node
involvement, or invasion in gastric cancer, concluding
that Her2 positivity lacks prognostic value. However,
the Her2 positivity rate was determined to be 24%
using the IHC method.

In the study conducted by Baykara et al. (30), IHC
evaluation was performed, and FISH analysis was
applied specifically to the low IHC-positive group. A
positivity rate of 15% was observedin this patient cohort.
Furthermore, it was highlighted that Her2 positivity in
early-stage cases is linked fo a worse prognosis.

In another study, Her2 positivity in gastric cancer was
reported at 8%. In this study, all 7 patients with IHC 2+
and one of the 12 patients with IHC 3+ were found to
be FISH negative (31).

In a review by Chua et al. (32), it was stated that IHC
is the most commonly used method for determining
Her2 positivity, followed by ISH. The study reported an
average Her2 positivity rate of 18%, based on data
from several studies, and noted that Her2-positive
patients tend to have shorter lifespans compared
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to Her2-negative patients. Her2 positivity was also
identified as a poor prognostic factor. However, it
was concluded that Her2 positivity is not correlated
with parameters such as age, gender, localization,
tumor size, invasion, or stage. In comparison, this study
determined that five of the 50 patients exhibited Her2
positivity based on IHC findings. Further analysis of four
patients with low Her2 staining using FISH revealed that
these patients were, in fact, negative for Her2. In this
study, Her2 positivity was not associated with age,
gender, tumor localization, or stage (p>0.05). Based on
the histopathological evaluation of tissue biopsies and
the presence of a signet ring cell component, patients
were categorized info three gastric adenocarcinoma
groups: signet ring cell type, mixed type, and other
types. The IHC assessment revealed no Her2-positive
cases in the signet ring cell or mixed-type groups. The
patients found to be Her2-positive all had other types
of gastric adenocarcinoma. The difference in Her2
positivity between the "other types” group and the
signet ring cell and mixed type groups was borderline
significant (p = 0.056).

In the study by GuUrblz et al. (33), Her2 positivity
was detected at a rate of 18.1% in IHC evaluation.
Additionally, it was noted that the presence of a
signet-ring cell component was negatively correlated
with Her2 positivity.

In a study comparing Her2 positivity using IHC and FISH,
samples from 10 patients included only gastric biopsies,
10 patients had only gastric resection specimens, and
20 patients had both biopsy and gastric resection
specimens (a total of 40 patients). Her2 positivity was
confirmed with both methods in nine patients (22.5%),
and heterogeneity was observed in 5 patients. This
heterogeneity was validated using both FISH and
IHC in both biopsy and surgical resection specimens
(34). As previously emphasized, heterogeneity is
more common in gastric cancer compared to breast
cancer.

In a study investigating the relationship between Her2
positivity and atypical gastric tumors, Giuffré et al. (35)
determined that Her2 positivity, as evaluated by IHC,
is associated with high-grade and advanced-stage
gastric cancer. As a result, they concluded that Her2
overexpression is a poor prognostic factor linked to
low survival rates and high mortality.

PCR analysis revealed gene amplification in 5 out of
the 50 patients included in this study. No significant
correlation was found between positive gene
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amplification and factors such as age, localization,
histological type, or stage (p > 0.05). Additionally,
there was no significant correlation between the
results obtained through PCR and IHC methods (p >
0.05). Notably, gene amplification was not detected
in patients identified as having Her2 overexpression by
the IHC method, and conversely, Her2 overexpression
was not observed in patients with gene amplification
determined by the PCR method.

Risio et al. (36) emphasized that the fiming of IHC
analysis significantly impacts the results. They reported
that as the time between the preparation of paraffin
blocks and the IHC analysis increases, the rate of Her2
negativity also rises. In this study, the IHC assessment
of samples collected from 50 patients over two
years was conducted collectively at the end of the
study. Consequently, a higher Her2 positivity rate
was observed in the samples from patients with more
recent diagnoses.

In a study evaluating Her2 positivity exclusively in
tumoral tissues using three different methods, Kim et al.
(25) reported that Her2-positive cases were associated
with  moderate-to-well-differentiated tumors. They
also found no relationship between Her2 positivity
and factors such as age, stage, or gender. Patients
assessed with FISH were further analyzed using PCR,
revealing a 97.6% concordance between the ftwo
methods. Notably, four patients who were determined
to have Her2-negative staining via the IHC method
were found to exhibit gene amplification through
PCR. Additionally, in one patient with 1+ Her2-positive
staining by IHC, PCR detected high amplification,
while FISH yielded a negative result.

In a study comparing the results of gene amplification
assessment  using the RT-PCR method  with
heterozygosity and IHC results, Kénigshoff et al. (37)
stated that the RT-PCR method has limited use due
to difficulties in sample stabilization. They noted that
if stabilization is not achieved, RNA degradation
will increase, leading to a decrease in the reliability
of RT-PCR. Additionally, they mentioned that gene
amplification is  a tissue-limited phenomenon,
highlighting the importance of heterogeneity. They
emphasized a correlation between franscriptional or
post-translational activation in patients with positive
IHC staining and the absence of gene ampilification
detected by PCR. They attributed the finding that
patients identified as having gene amplification by the
PCR method exhibited negative IHC staining fo the lack
of the promoterregion in the area where amplification
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was detected. Furthermore, they indicated that if
amplification had occurred recently, the protein
overexpression step might not have been initiated yet.
In other words, they stressed that there is a certain time
lag between amplification and overexpression. They
also stated that the probability of obtaining negative
results with the IHC method increases as tfime elapses
before the paraffin blocks are analyzed.

Another important concern that should be noted
in patients with positive IHC staining and no gene
amplification is the content of the sample obtained
by biopsy. As Dabbs et al. (38) stated, even if the
fissue is directly taken from the tumoral area, it may
contain a small or insufficient amount of invasive tumor
tissue. Additionally, since the tissue biopsied from the
tumoral region includes peripheral tissue elements
such as adipose tissue, fibrous fissue, necrotic tissue,
and connective fissue, as well as immune system
components like reactive cells, lymphocytes, and
macrophages, tumor mRNA can be diluted, resulting
in a false-negative PCR result. Furthermore, the gastric
infratumoral area has a heterogeneous structure. Thus,
the likelihood of false-negative results increases if the
biopsied portion coincides with a region exhibifing
low or no gene amplification of Her2. Conversely,
biopsy samples taken from patients with positive
gene amplification may show IHC staining ranging
from 1+ and 3+ due to this heterogeneity. These
false-negative results contribute to a low correlation
between IHC and PCR results in pafients with positive
gene amplification. Therefore, it is widely believed that
at least two different methods, such as IHC and FISH,
should be used before freatment to confirm the results
obtained with PCR.

Intwo separate studies conducted by Lemoine (39) and
Kameda (40), a low correlation was found between
gene amplification and protein overexpression
rates. They suggested that gene amplification is
not the primary mechanism in patients who exhibit
high overexpression despite negative amplification
results. They noted that various genes can mediate
overexpression, which may occur through increased
transcriptional activation or alterations in  post-
franscriptional processes. Conversely, more recent
studies have reported higher correlations between
gene amplification and protein overexpression rates
assessed by different methods.

O'Malley et al. (41) investigated the correlation
between Her2 evaluation results obtained using three
different IHC techniques and those obtained through
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the PCR method. They found that the results from the
three IHC techniques correlated with the PCR results
in 82%, 89%, and 80% of the patients, respectively.
Additionally, IHC staining results were negative in 8
patients who were identified as having positive gene
amplification by the PCR method. This finding suggests
that even the use of three different high-sensitivity
antibody detection kits was insufficient to detect
low protein levels. Conversely, the PCR results for 11
patients who exhibited positive IHC staining across
all three antibody types were negative. The authors
attributed the negative gene amplification results
from the PCR method in these 11 patients’ tumor tissue
samples to the heterogeneity of the samples.

The HER2 positivity of gastric cancer was evaluated
in the Trastuzumab for Gastric Cancer (ToGA) study
conducted by Bang et al. (42). As aresult, trastuzumalb
was incorporated into treatment protocols for gastric
cancer patients as a first-line therapy. In the study,
an 87% concordance rate was observed between
the results obtained using the IHC and FISH methods.
Targeting Her2 positivity as a therapeutic approach
significantly improved survival time. One of the study’s
most important findings was that anti-Her2 agents are
ineffective in patients with positive gene amplification
unless there is overexpression of the Her2 protein.

In this study, Her2 positivity was detected in 10% of
gastric carcinoma patients using the IHC method, and
gene amplification was also identified in 10% of gastric
carcinoma patients using the PCR method. These rates
are consistent with those reported in the literature.
However, despite reports in the literature indicating a
60% to 95% correlation between the results obtained
by the two methods, no significant correlation was
found between them in this study. The use of the ISH
method may be more effective in addressing the
inconsistency between these methods and reducing
false-negative results. Considering that the rate of
negative IHC results increases as the time between
preparation and analysis of paraffin blocks lengthens,
it is essential to analyze paraffin blocks immediately
after preparation.

In this study, biopsies were taken from both fumoral and
normal fissues, and pathological evaluation reports
were available for the fumoral tissues. However, tissues
deemed normal were assessed macroscopically
rather than histopathologically. Therefore, it should
be noted that tissues considered normal may contain
tumor cells. This could affect the amplification rate
in patients with normal or low amplification levels,

28

potentially leading to false-negative results.

Given the significance of heterogeneity in gastric
cancer, the biopsy specimen used for IHC analysis must
be adequate. An insufficient biopsy specimen can
obscure heterogeneity and increase the likelihood of
false-negative results. Additionally, care must be taken
to prevent the tissue intended for gene amplification
studies from becoming diluted.

In conclusion, while targeted freatments such as
frastuzumab are effective in gastric cancer patients
with Her2 overexpression, we believe that evaluation
methods for Her2 require further validation through
clinical studies. Therefore, future researches, including
analyses of other mutations and polymorphisms, are
needed to uncover potential relationships.
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ABSTRACT

Aim: This research was conducted to compare the fear of birth, birth satisfaction, and childbirth
perceptions of postpartum women using complementary alternative methods (CAMs) in labor.
Methods: This descriptive, cross-sectional study was conducted with 391 volunteer pregnant
women at a university hospital in TUrkiye. Data were collected in two stages: during pregnancy
and at the end of delivery. A personal information form was completed by face-to-face interview
at 37-41 weeks of pregnancy. At the end of delivery, the puerperants were contacted by phone for
questions about CAMs they used in their deliveries, Traumatic Childbirth Perception Scale (TCPS),
Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ) Version B and Birth Satisfaction
Scale-Short (BSS-S) Form were applied.

Results: 69.8% of women used CAMs during delivery. In the regression model, younger maternal
age (OR:0.933), being a high school (OR:2.343) and university graduate (OR:2.165), moderate-
income level (OR:7.259), being primiparous (OR:0.489), participation in prenatal education classes
(OR:0.320), and receiving 4 or more prenatal care (OR:2.476) were determined o be the predictors
of the use of CAMs at birth. it was determined that the mean score of the W-DEQ Version B of those
using CAMs was significantly lower than those not using CAMs (p=0.024) and the mean score of the
BSS-R was significantly higher (p<0.001).

Conclusion: In the study, it was determined that postpartum women using CAMs experienced less
fear of birth and had higher birth satisfaction.

Keywords: Birth satisfaction; complementary alternative methods; fear of birth; postpartum;
fraumatic childbirth perception

oz

Amag: Bu arastirma, dogumdaki tamamlayici alternatif yéntemlerin kullanim durumuna gére
lohusalarin dogum korkusu, dogum memnuniyeti ve dogum algilarinin karsilastinimasi amaciyla
yapilmistir.

Gereg¢ ve Yontem: Tanimlayici, kesitsel nitelikte tasarlanan bu ¢alisma, Torkiye'de bir Universite
hastanesinde génulll 391 gebe ile yOrGtoimuistir. Veriler gebelikte ve dogum sonunda olmak Uzere
iki asamada toplanmistir. Verilerin toplanmasinda gebeligin 37-41. haftalannda kisisel bilgi formu
yUz yUze gorUsme yodntemi ile, dogum sonunda ise telefonla ulasilan lohusalara, dogumlarinda
kullandiklan tamamlayici alternatif ydnteme yénelik sorular, Travmatik Dogum Algisi Olgegi (TDAO),
Wiima Dogum Beklentisi/Deneyimi Olcegi B Versiyonu ve Dogum memnuniyet dlcegi-Kisa formu
(DMO-K) uygulanmistir.

Bulgular: Calismada lohusalarn %69.8'inin dogumda herhangi bir tamamlayici alternatif yéntem
kullandigi belirlenmistir. Regresyon modelinde daha genc anne yasinin (OR: 0.933), lise (OR:
2.343) ve Universite (OR: 2.165) mezunu olmanin, orta dizeyde gelir durumunun (OR: 7.259),
primipar olmanin (OR: 0.48%), dogum &ncesi egitim siniflarina katiimanin (OR: 0.320) ve dogum
oncesi dénemde 4 ve Uzeri bakim almanin (OR: 2.476) dogumda tamamlayici alternatif yontem
kullaniminin yordayicilar oldugu belirenmistir. Wijma Dogum Beklentisi/Deneyimi Olgedi B Versiyonu
ve DMO-K puan ortalamalar karsilastiridiginda, tamamlayici alternatif ydntem kullananlann Wima
Dogum Beklentisi/Deneyimi Olgedi B Versiyonu puan orfalamasinin, tamamlayici alternatif ydntem
kullanmayanlardan anlamii dizeyde daha dUsuk oldugu (p=0.024) ve DMO-K puan ortalamasinin
ise anlamli dUzeyde daha yUksek oldugu saptanmustir (0<0.001).

Sonug: Calismada tamamlayici alternatif yéntem kullanan lohusalarn daha az dogum korkusu
yasadiklar ve dogum memnuniyetlerinin daha yUksek oldugu belilenmistir.

Anahtar Kelimeler: Dogum korkusu; dogum memnuniyeti; lohusa; tamamlayici alternatif ydntemler;
fravmatik dogum algisi

Traditional medicine is defined as all knowledge, referstoacompletesystem ofmedicalcareusedinplace
skills, and practices based on beliefs, theories, and of traditional medicine. Practices such as homeopathy,
experiences specific to different cultures in the naturopathy, acupuncture, and herbalism are common

prevention, treatment, diagnosis, health protection, examples of alternative medicine (2, 3).

Herbal

and promotion of physical and mental illnesses (1). treatments, vitamins, meditation, massage, and yoga
Supplements, mindfulness, massage, and essential oils are among the most used complementary alternative
are common examples of complementary medicine. methods (CAMs) (4, 5). More than three-quarters of the
Generally, these treatments do not require a doctor’'s world's population rely on CAMs for health care services
order or prescription (2). The term alternative medicine ().
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Birth, anaturaland physiological event, is a turning point
in women's lives. The use of CAMs during pregnancy
and birth has a widespread distribution between 1%
and 87% (6-10). Labor pain is defined as one of the
most intense pains a person can feel and leads to
negative birth perceptions such as anxiety and fear,
which negatively affect women'’s birth experiences. It
is widely accepted that the greater the anxiety, the
greater the pain (7, 11, 12). Inadequate management
of pain may lead to medical complications and
adverse obstetfric and neonatal outcomes, as well
as prolonged hospital stays (13, 14). Considering
that the factors affecting labor pain are not only
physiological and are affected by many factors, it is
stated that CAMs are effective (15). Methods to be
used in labor pain management should reduce pain
and increase the woman’s satisfaction with birth
(16). Breathing techniques, massage, hypnotherapy,
reflexology, herbal medicine, homeopathy, hypnosis,
music, and acupuncture are some of the non-
pharmacological pain management techniques (17).
CAMs enable the pregnant woman to participate in
the labor process actively, reduce birth interventions,
and positively affect birth, maternal, and newborn
outcomes. Although midwifery practices, especially
during labor, have the most important role in reducing
labor pain in pregnant women, the use of these
methods also helps the pregnant woman create
a positive childbirth perception during labor and
increase her level of safisfaction by increasing the
quality of midwifery practices and providing women-
centered care (18, 19). In the Cochrane Systematic
Review of pain management in labor, acupuncture,
reloxation, massage, and hypnotherapy were found
fo assist in the management of labor (20). Based on
these, the importance of using CAMs by healthcare
professionals to support women giving birth emerges
(18). TUrkiye has a deep-rooted history in the use of
traditional medicine, and ifs use has been increasing
in recent years. However, previous studies in TUrkiye
generally cover the pregnancy period and focus on
different purposes of the use of CAMs (21, 22). For this
reason, in the present study, postpartum fear of birth,
birth satisfaction, and childbirth perceptions were
compared according to the pregnant women's use
of CAMs.

Research questions:
(1) What are the rates of the use of CAMs by women?

(2) Are there any differences in obstetric and
demographic characteristics according to women's
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use of CAMs?

(3) Are there any differences between birth
interventions, birth safisfaction, fear of birth, and
childbirth perceptions according to the use of CAMs
by postpartum women?

(4) Are there any differences in birth satisfaction, fear
of birth, and childbirth perceptions according to the
CAMs used by postpartum women?2

Methods
Research Design and Sample

This research, designed in the form of a descriptive and
cross-sectional study, was conducted at a university
hospital in TUrkiye between January 2023 and July
2023. The population of the research consisted of
pregnant women applying to the obstetrics and
gynecology outpatient clinics of the university hospital.
In the power analysis used to determine the sample
size with the 5% error level, 383 pregnant women were
needed with a 95% confidence interval at the two-
sided significance level and 80% power. Considering
the data losses in the study, it was planned to recruit
20% more, and 460 volunteer pregnant women were
included in the sample. Data were collected in two
stages: during pregnancy and at the end of birth. 42
pregnant women gave birth by cesarean section and
27 pregnant women could not be reached at the end
of delivery. Thus, the research was completed with a
total of 391 postpartum mothers. The study included
women over the age of 18, understanding Turkish,
without any pregnancy-related risks to the fetus,
having a singleton or live fetus, planning to have a
vaginal birth, and at 37-41 weeks of gestation were
included. Prenatal forms were collected by face-
to-face infterviews and telephone information was
obtained. Pregnant women were called atf the end of
the birth, according fo their estimated birth dates, and
postpartum forms were filled out.

Data Collection Tools

The Personal Information Form, Traumatic Childbirth
Perception Scale (TCPS), Wijma Delivery Expectancy/
Experience Questionnaire (W-DEQ) Version B, and Birth
Satisfaction Scale-Revised (BSS-R) were used to collect
the data. 37-41 weeks of pregnancy. After filling out
the Personal Information Form by utilizing the face-
to-face interview method during the 2nd week, the
pregnant women were contacted by phone atf the
end of the delivery and were asked questions about
CAMs they used during labor; additionally, the TCPS,
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W-DEQ Version B, and BSS-R were applied.
Personal Information Form

The form created by the researchers included
women'’s sociodemographic data (age, employment,
educational level, family type, income level, etc.),
obstetric characteristics (parity, participation in
prenatal education classes, miscarriage status,
number of taking prenatal care treatments, etc.),
questions about their current delivery (painkiller use
during delivery, amniotomy, fundal compression,
episiotfomy, laceration, etc.), and CAMs they used
during labor (10, 19, 20, 22). The women in this study
stated that they used one or more mind-body methods
(breathing and relaxation exercises, music, art therapy,
hypnosis, yoga, meditation, prayer, mental recovery,
focusing, dreaming), biologically based treatment
(foods, vitamins) ve manipulative and body-based
methods (massage, hydrotherapy, acupressure,
hot application, perineal heat application, cold
application) as CAMs. The distribution of CAMs used
by women during labor is given in Table 3.

Traumatic Childbirth Perception Scale (TCPS)

This scale evaluates the traumatic childbirth
perceptions of women of reproductive age. The scale
includes 13 questions. The mean score of the scale
indicates the level of fraumatic childbirth perception.
The lowest score fo be obtained from the scale is 0
and the highest score is 130. The mean score range
of the scale is between 0-26, indicating very low
perception, 27-52 indicating low perception, 53-78
indicating moderate perception, 79-104 indicating
high perception, and 105-130 indicating very high
fraumatic childbirth perception. The Cronbach’s
alpha reliability coefficient of the scale was calculated
as 0.89 (23). In this study was found to be 0.92.

Birth Satisfaction Scale-Revised (BSS-R)

To determine women's birth satisfaction levels, the
form was developed by Martin CJH and Martin CR
(2014), and its short form was created; the validity and
reliability study of the scale in Turkish was conducted
by Serhatlioglu et al. (2018). The scale consists of 10
items, the minimum score is 0 and the maximum score
is 40, and the Cronbach's alpha reliability coefficient
of the scale was calculated as 0.74 (24). For this study
was calculated as 0.51.

Wijma Delivery Expectancy/Experience Questionnaire
(W-DEQ) Version B
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The Turkish adaptation of the questionnaire, which was
first developed by K. Wijma et al. (1998), was made by
Ucar and Beji in 2013. The questionnaire includes fear,
trust, feelings of loneliness, happiness, efc. It consists of
a total of 33 questions. Each item is in the form of a
6-point Likert type with scores between 1-6. 1 means
“"extremely” and é means “not at all”. The minimum
score on the questionnaire is 33, and the maximum
score is 198. An increase in the score indicates an
increase in fear of childbirth. The negatively charged
items in the questionnaire (2, 3, 6,7, 8, 11, 12, 15, 19,
20, 24, 25, 27, 31) are calculated by reversing them to
ensure consistency in measurement. The Cronbach's
alpha reliability coefficient of the questionnaire was
found to be 0.88 (25). For this study was calculated as
0.90.

Data Collection

The data were collected by the researcher using the
face-to-face interview method in the hospital. The
sections of the Personal Information Form containing
sociodemographic and obstetric characteristics were
applied to the pregnant women at the first meeting.
Pregnant women, whose phone numbers were taken
at the first meeting, were contacted via phone on
their estimated date of birth according to their last
menstrual period, and the Personal Information Form'’s
questions regarding birth characteristics, questions
regarding the CAMs they used at birth, and the TCPS,
W-DEQ Version B, and BSS-R were applied.

Data Analysis

Data analysis was performed using SPSS 25.0 software.
Visualization was performed with R language software
programming language. In Figures 1 and 2, the mean
and standard errors of the scales according to the
CAM method used are integrated. Column bars in the
figure represent the mean and error bars represent the
standard error. In the statistical analysis of the data,
mean and standard deviation were used fo evaluate
numericaldata, andfrequencyandpercentage values
were used to evaluate nominal data (demographic).
The chi-square test was used to compare women's
categorical independent variables. In evaluating
continuous data, firstly, the Kolmogrow-Smirnov test
was used fo investigate whether the variables met the
condition of normal distribution. Since the data showed
normal distribution, an independent samples t-test was
used for comparisons between two groups, and a one-
way analysis of variance was used for comparisons of
more than two groups. Post-hoc Tukey and Tamhane's
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T2 tests were used in multiple comparisons tfo
determine the differences between groups. Variables
affecting the use of CAMs in women were evaluated
with logistic regression analysis. While determining
the variables to be included in the regression model,
variables that had a significant relationship with
CAM use status (p<0.05) were included in the model.
Accordingly, age, educational level, income level,
parity, participation in prenatal education classes,
and the number of receiving care during the prenatal
period were taken into the regression model. Statistical
significance was determined as p<0.05.

Ethics
To conduct the research, ethical approval was
obtained from the Non-Interventional Research

Ethics Committee of Firat University (Session Number:

382022/15-38, Session datfe: 15.12.2022) and
necessary permissions were obtained from the
university hospital where theresearch would be
conducted (Approval Number E-19003918-
100-274500).  Before  starting  data collection,
the purpose of the study was explained to the
pregnant women voluntarily participating in the
sfudy. Each pregnant woman included in the
study was informed about the research and verbal
and written consent was obtained from the women
accepting to participate in the research. The principle
of volunteering was taken as a basis for determining
the women who would participate in the research.
The purpose of the study was explained to the women
and informed consent was obtained. Data collected
for the study were used only for this research.

Resulis

Inthe study, itwas determined that 69.8% of postpartum
women used CAMs during labor. Table 1 presents the
comparison of women using and not using CAMs in
labor according to their sociodemographic, obstetric,
and birth-related characteristics. It was determined
that the use of CAMs was higher among those aged
28 and under, graduating from high school/university,
with a moderate-income level, primiparous, attending
prenatal tfraining classes, and in those receiving four
or more prenatal care sessions, and the differences
between the groups were statistically significant.
In addition, it was determined that less fundal
compression and episiofomy were applied in labor in
those using CAMs and the differences between the
groups were statistically significant (p<0.05; Table 1).

Table 1. The comparison of women using complementary
alternative methods in delivery and those not using
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under

sociodemographic,

characteristics (n=391)

Characteristics

Age (years)
<28

=229

Education level

Primary school
graduate

Secondary school
graduate

High school gra-
duate

University graduate
Social security

Yes

No

Employment status
Employed
Unemployed
Income status

Less than income

Equivalent to
income

More than income
Family type
Nuclear family
Extended family
Parity

Primipara
Multipara

Previous history of
abortion

Yes

No

Participation in an-
tenatal education
classes

Yes

No

Number of antena-
tal care

<3
24

Analgesic use in
labor

Yes

No

| don't know
Amniotomy
Yes

No

Fundal pressure
Yes

No

Episiotomy

CAM users
(n=273)

n %
172 63.0
101 37.0
56 20.5
53 19.4
96 35.2
68 24.9
253 92.7
20 7.3
44 16.1
229 83.9
2 0.7
271 99.3
264 96.7
9 3.3
100 36.6
173 63.4
50 18.3
223 81.7
27 9.9
246 90.1
13 4.8
260 95.2
48 17.6
176 64.5
49 17.9
37 13.6
236 86.4
64 23.4
209 76.6

obstetric,
Non-CAM Test
users (n=118)
n %
54 45.8 X?=10.040
64 54.2
41 34.7 X?=10.228
24 20.3
30 25.4
23 19.5
103 873 X2=2.309
15 12.7
16 13.6 X?2=0.241
102  86.4
6 5.1 X?=5.766
112 949
111 94.1 X?=0.864
7 5.9
26 22.0 X?=8.037
92 78.0
25 21.2 X?=0.273
93 78.8
4 3.4 X?=3.920
114 96.6
13 11.0 X?=4.234
105  89.0
21 17.8 X?=0.429
79 66.9
18 153
20 16.9 X?=0.515
98 83.1
41 34.7 X?=5.358
77 65.3

and birth-related

p-valve

0.002

0.017¢

0.129°

0.623°

0.011¢

0.267¢

0.005*

0.602°

0.048°

0.040°

0.807¢

0.473°

0.021¢
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Yes 197 72.2 97 82.2 X?=4.454 0.035¢
No 76 27.8 21 17.8

Laceration

Yes 81 29.7 39 33.1 X?=0.443 0.506°
No 192 70.3 79 66.9

aChi-squared test, °Continuity Correction, c<Fisher's Exact Test, CAM:

Complementary alternative method

In univariate analysis, age, educational level, income
level, parity, participation in prenatal education
classes, and number of prenatal care sessions were

determined as independent risk factors for women's
use of CAMs in labor. As age increases, the use of
CAMs decreases (p=0.001). When age increases by
one unit, the rate of the use of CAMs decreases by
0.933 times. Those graduating from high school were
2.343 times more likely to use CAMs than primary school
graduates (p=0.004), and those graduating from
university or higher were 2.165 fimes (p=0.015) more
likely to use CAMs than primary school graduates.
Those whose income level was “income is equal o
expenses” wer)e 7.259 times more likely to use CAMs

Table 2. Factors associated with the use of CAMs among women in labor (n=3%1

CAM Univariate Multivariate (Enter)
Non-CAM — cam users OR (%95 Cl) p OR (%95 Cl) b
users
Age (years) 0.933 (0.896-0.972) 0.001 0.954 (0.908-1.003) 0.063
Education level
Primary school Reference
Secondary school 1.617 (0.863-3.031) 0.134 1.504 (0.782-2.890) 0.221
High school 2.343 (1.319-4.163) 0.004 1.638 (0.873-3.072) 0.124
University 2.165 (1.163-4.028) 0.015 1.569 (0.794-3.099) 0.195
Income status
Less than income Reference
Equivalent to income 7.259 (1.443-36.511) 0.016 5.938 (0.996-35.406) 0.051
Parity
Primigravida Reference
Multigravida 0.489 (0.297-0.80¢) 0.005 0.766 (0.411-1.427) 0.401
Participation in antenatal fraining classes
Yes Reference
No 0.320 (0.109-0.935) 0.037 0.336 (0.111-1.018) 0.054
Number of antenatal
care
<3 Reference
24 2.476 (1.111-5.519) 0.027 1.495 (0.610-3.663) 0.379
Constant 2.548 0.434

Cox & Snell R Square: 0.072; Nagelkerke R Square:0.102; Accuracy:0.714; CAM: Complementary alternative method,

OR: Odds ratio, Cl: Confidence interval

Table 3. Distribution of the use of CAMs by women in labor (n=273)

*Types of CAMs
Mind-Body Methods
Breathing and relaxation exercises
Music

Art therapy
Hypnosis

Yoga

Meditation

Prayer

Mental recovery
Focusing

Dreaming

35

Frequency (n)

222
81
16
22
17
14
14

150
13
23
50

Percentage (%)

81.3
29.7
59
8.1
6.2
5.1
5.1
54.9
4.8
8.4
18.3
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Biologically Based Treatment

Foods

Vitamins

Manipulative and Body-Based Methods

Massage

Hydrotherapy

Acupressure

Hot application

Perineal heat application

Cold application
* More than one response was given. CAM: Complementary alternative method
than those whose income level was “income is less
than expenses” (p=0.016). In addition, primiparous
women were 0.489 times more likely than multiparous
(p=0.005), those attending prenatal education classes
were 0.320 times more likely than those not attending
(p=0.037), and those receiving four or more prenatal
care sessions were 2.476 times (p=0.027) more likely
than those receiving three or fewer care sessions. There
is a possibility of using more CAMs. No significance was
found in multivariate analysis. The correct classification
rate obtained with the created model was found to
be 71.4% (Table 2).

Table 3 presents the distribution of CAMs used by
women in labor. It was determined that the majority of
women used Mind-Body Methods (81.3%), while 9.9%
of them used Biologically Based Treatment and 8.8%
used Manipulative and Body-Based Methods.

27 9.9
14 5.1
13 4.8
24 8.8
S 1.1
7 2.6
1 0.4
4 1.5
8 2.9
1 0.4

Table 4; Figure 1). The mean scores of the BSS-R and
its subscales (Quality of care provision (BSS-QC) and
Stress experienced during labor (BSS-SL) of postpartum
women using CAMs (Mean * SD: 18.88+3.80; 7.58+1.82;

Figure 1. The mean scores of the W-DEQ B Version, TCPS, and
BSS-S of women using and not using CAMs in labor (n=391).
W-DEQ Version B: Wijma Delivery Expectancy/Experience
Questionnaire B Version, BSS-S: Birth Satisfaction Scale-
Short, TCPS: Traumatic Childbirth Perception Scale, CAM:
Complementary alternative method

Table 4. Comparison of the mean scores of the W-DEQ Version B, TCPS, BSS-R, and its subscales of women using and not using

CAMs in labor (n=391)

Measurements CAM vusers (n=273)
Ort £ 8§

W-DEQ Version B 89.83+£15.08

BSS-S 18.88+3.80

Quallity of care 7.58%1.82

Women's characteristics 3.05%1.67

Stress experienced during childbirth 8.24+2.81

TCPS 50.75+15.91

Non-CAM users (n=118) Test* p

Ort £ 8§

94.29+18.90 1=-2.270 p=0.024
17.12+4.32 1=3.835 p<0.001
6.79+1.87 t=3.844 p<0.001
2.97+2.36 1=0.334 p=0.739
7.35£3.38 1=2.508 p=0.013
54.35+21.28 =-1.649 p=0.101

‘Independent samples t-test. W-DEQ Version B: Wijma Delivery Expectancy/Experience Questionnaire B Version, BSS-S: Birth Satisfaction Scale-Short, TCPS: Traumatic

Childbirth Perception Scale, CAM: Complementary alternative method

In the study, statistically significant differences were
found between the mean scores of the W-DEQ Version
B, BSS-R, and its subscales (Quality of care provision
(BSS-QC) and Stress experienced during labor (BSS-SL)
of the postpartum women (p<0.05; Table 4; Figure 1).
It was determined that the mean score of the W-DEQ
Version B total was significantly lower in postpartum
women using CAMs (Mean * SD: 89.83+£15.08) than in
those not using CAMs (Mean £SD: 94.29+18.90) (p<0.05;
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8.24+2.81, respectively) were significantly higher
(0<0.05; Table 4; Figure 1) than those not using
CAMs (Mean + SD: 17.12+4.32; 6.79+1.87; 7.35+3.38,
respectively).

Women's W-DEQ Version B, BSS-R, and TCPS mean
scores vary according to groups. The mean score
of the fear of birth in the manipulative and body-
based methods group was statistically lower than in
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the mind-body methods group (p=0.012; Table 5;
Figure 2). Similarly, the mean score of the TCPS was
staftistically lower in the manipulative and body-based
methods group than in the mind-body methods group
(0p=0.018; Table 5; Figure 2). The mean score of the
BSS-R was found to be statistically higher in the mind-
body methods group than in the biologically-based
freatment methods group (p=0.024; Table 5; Figure 2).

more prenatal care sessions (p< 0.05; Table 1). In the
established regression model, the same parameters
(age, educational level, income level, parity,
participation in prenatal education classes, and
number of prenatal care sessions) were found to be
important determinants of the use of CAMs (p<0.05;
Table 2). In the study, it was determined that the use
of CAMs increased as age decreased (p<0.05; Table

Table 5. Comparison of the mean scores of the W-DEQ, TCPS, BSS-R, and its subscales under the use of CAMs (n=273)

Biologically-Based

Manipulative and Bod-

Measurements Mind-Body Methods (n=222) Treatment (n=27) y-Based Methods (n=24) Test P
W-DEQ Version B 90.7 £ 13.8° 91.6+21.3¢ 80.2+ 15.6° F*=4.973 0.012*
BSS-S 19.2+3.6° 17.2+3.82 18.2 + 4.8 F**=3.763 0.024*
Quality of care 7.6+1.9 69+1.8 78+1.5 F**=2.314 0.101&
Women's characteristics 32+1.6 2.7+20 2.6+20 F**=2.072 0.128%
S e 84127 76428 78+3.6 F*=1176  0.310%
childbirth

TCPS 51.4+15.7° 52.4+18.0% 42.7 £13.5° F*=4.440 0.018*

*One Way ANOVA (Welch), *One Way ANOVA ®: There is no difference between groups with the same letter for each row (*: Tamhane's T2; &: Tukey). W-DEQ Version B:

Wijma Delivery Expectancy/Experience Questionnaire B Version, BSS-S: Birth Satisfaction Scale-Short, TCPS: Traumatic Childbirth Perception Scale, CAM: Complementary

alternative method

Figure 2. The mean scores of the W-DEQ Version B, TCPS, and BSS-S under the use of CAMs (n=273). BBT: Biologically Based
Treatment, MBBM: Manipulative and Body-Based Methods, MBM: Mind-Body Methods, CAM: Complementary alternative

method

Discussion

This study reveals that the rate of the use of CAMs
by women during labor in TUrkiye is high, and more
than two-thirds of women (69.8%) used CAMs during
labor. This finding is supported by the study conducted
tfo determine the effects of complementary and
alternative medicine use on labor pain management,
which revealed that more than two-thirds of women
used CAMs (17). However, variations in the rates of the
use of CAMs may be attributable to differences in the
definition of CAM, types of traditional CAMs included
in the studies, location, and cultural differences.

When women using and nof using CAMs were
compared in the study, it was determined that the
use of CAM was higher in those 28 years of age or
younger, high school/university graduates, those with
middle income, primiparous women, those attending
prenatal training classes, and those receiving four or
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1, Table 2). Similar to the current study in the literature,
a study conducted to investigate the prevalence and
determinants of the use of CAMs in England found that
those using CAMs were younger than those not using
them (26). In the study, it was determined that the use
of CAMs was higher in high school/university graduates
than in primary school/secondary school graduates
(p<0.05; Table 1, Table 2). Similar to the current study’s
finding, a study aiming to investigate the prevalence
of the use of CAMs and related factors in Japan found
that increasing the level of education enhanced the
use of CAMs (3). Itis thought that as the academic level
increases, both the ability and capacity to critically
evaluate information and collect information increases
and this increases the use of CAMs. In the study, it was
found that those with medium income use CAMs more
than those with low income (p <0.05; Table 1, Table 2).
Similarly, in a study conducted to determine the use of
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CAMs by women with breast cancer or gynecological
cancer, it was found that having a medium or high
monthly income was one of the factors predicting the
use of CAMs (27). In the present study, it was observed
that primiparas used CAMs more at labor compared
to multiparas (p<0.05; Table 1, Table 2). It is reported in
the literature that women not giving birth fend to turn to
positive health practices (28, 29). Similar to the finding
of the present study, a study aiming to investigate the
prevalence of the use of CAMs and related factors
in Japan found that the use of CAMs was higher in
primiparas (3). One of the limiting factors for women
with multiple children is the cost and time required for
the implementation of CAMs. Therefore, it is thought
that multiparous women in the study do not have fime
to do research on CAMs and learn these methods. In
the study, it was determined that the use of CAMs in
labor was higher among women attending prenatal
education classes and those receiving four or more
prenatal care sessions (p<0.05; Table 1, Table 2). It was
stated in the literature that women need information
about the risks and benefits of nonpharmacological
methods and that they need to communicate with
healthcare professionals about the use of CAMs (30,
31). In the study conducted to determine the effects
of teaching guides on pregnant women's knowledge
and practices regarding complementary treatments,
it was concluded that the training guides had positive
effects on improving pregnant women's knowledge
and practices regarding complementary treatments
(32). In support of the current study’s findings, in a
study conducted to determine pregnant women's use
of health services, it was found that women meeting
healthcare professionals (physicians, midwives) more
frequently also met with the practitioners of CAMs
(33). In thisregard, it is thought that attending prenatal
education classes and receiving 4 or more prenatal
care sessions contributes to obtaining more information
about CAMs from healthcare professionals.

When birth interventions were evaluated in the study,
it was determined that less fundal compression and
episiotomy were applied in labor for those using CAMs
(p<0.05; Table 1). It is known that the use of CAMs in
labor reduces interventions (34). In parallel with the
current study’s findings, many sftudies using CAMs
in labor have found that the use of CAMs reduces
episiotfomy and fundal compression attempts (35-39).

In the present study, it was found that women using
CAMs had less fear of birth (p<0.05; Table 4; Figure
1). Similar results were obtained in the literature in
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studies investigating the birth fears of women using
CAMs in labor (38, 40-42). In a study conducted
to examine the effects of yoga and meditation
applied during pregnancy and in labor on the birth
process, it was found that women applying yoga and
meditation had lower fear of birth (38). In the study
conducted in labor to determine the effectiveness
of the Emotional Freedom Technique and breathing
awareness applications in reducing the fear of birth,
it was found that the fear of birth was lower in women
practicing these applications (40). In a study where
aromatherapy was applied to reduce fear in labor,
it was found that aromatherapy helped reduce fear
(41). In a study in which supportive care through the
Hypnobirthing Philosophy was applied to pregnant
women, it was found that the application reduced
the fear of birth (42). Therefore, it is considered that by
using CAMs, women make the birth process a positive
experience and can cope with the fear of birth.

The present study found that women using CAMs had
higher birth satisfaction. It was also determined that their
satisfaction with the stress experienced during labor
and satisfaction with the quality of care were higher
(0<0.05; Table 4; Figure 1). In the study conducted to
determine the effects of hydrotherapy application in
vaginal births on maternal-newborn outcomes and
birth satisfaction, it was deftermined that the birth
safisfaction of women receiving hydrotherapy was
higher. (43) Similarly, in a study investigating the effects
of breathing exercises applied in labor on pregnant
women's satisfaction and the birth processes, it was
determined that breathing exercises increased birth
safisfaction (44). Within the framework of these results,
it is thought that the present study’s findings are similar
to the literature and that the use of CAMs enables the
women to be involved in the process, increases their
self-confidence, supports the ability to control the birth
processes, and therefore increases birth satisfaction.

The present study also examined the levels of fear
of birth, birth satisfaction, and childbirth perceptions
according to the CAMs used. It was found that the
lowest levels of fear of birth and traumatic childbirth
perceptions were in the manipulative and body-based
methods group, and the highest satisfaction was in the
mind-body methods group (p <0.05; Table 5; Figure 2).
When the literature was examined, no study was found
that evaluated the levels of fear of birth and tfraumatic
childbirth perceptions among pregnant women
using CAMs. In a study conducted to determine the
effects of the use of complementary and alternative
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tfreatments on the quality of life in pregnant women
diagnosed with hyperemesis gravidarum, when the
satisfaction levels were examined according to the
CAMs, it was found that the highest satisfaction was in
“Mind and Body Treatments” (45). This finding supports
the current study'’s findings.

Limitations of the study

This study has several limitations. The limitations of the
research are that it was conducted on limited dates,
that the research was conducted only in a hospital in
an eastern province in TUrkiye, and that it was based
on the statements of the participants. However, in
the literature review, no study was found comparing
the fear of birth, birth safisfaction, and childbirth
perceptions of postpartum women according fo the
use of CAMs in labor. Therefore, it is thought that the
study will contribute to the literature.

Conclusion And Recommendations

According to the results of the current study, it was
determined that younger maternal age, having
a moderate level of income, being primiparous,
attending prenatal education classes, and receiving
4 or more prenatal care sessions increased the use
of CAMs. Additionally, this study demonstrated
the effectiveness of the use of CAMs in reducing
birth interventions, fear of birth, and perception of
fraumatic childbirth perceptions, and increasing
birth satisfaction. In this regard, it is recommended
to prepare training programs on CAM fo first raise
awareness among healthcare professionals and then
integrate it into midwifery practices. In addition, it is
recommended to increase the number of studies to
determine the effects of the use of CAMs in labor on
the birth processes, fear of birth, childbirth perceptions,
and birth satisfaction.
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Introduction

. Dilruba Binboga

ABSTRACT

Background/Aims: To determine the impact of the fear of the society due to the COVID-19
pandemic and the level of compliance in preventive precautions on the status of home health
care services utilization and the attitudes of home care services.

Material and Methods: This study was cross-sectional and administered through a web-based
survey. The present study focuses on the 5,467 participants’ responses. “Fear of COVID-19 Scale”
was used to determine the fear of COVID-19 and “Attifude Scale for Home Care” to determine the
attitude towards home care services on individuals.

Results: Higher levels of COVID-19 fear have a positive effect on the attitude toward home care
and significantly explained receiving more home health care services. Participants’ compliance
level with precautionary behavior practices or preventive measures related to COVID-19 had a
direct effect on their attitude for home care. However, higher compliance level with precautionary
behavior practices or preventive measures related to COVID-19 have a negative effect on the
receiving home health care services.

Conclusions: Our results showed that it is possible to improve the attitude for home care by
promoting compliance level with precautionary behavior practices or preventive measures.

Keywords: COVID-19, Fear, Home Care, Home Health Care, Pandemics
(o74

Amag: Toplumun COVID-19 pandemisi nedeniyle yasadig korkunun ve belilenen énlemlere uyum
dUzeyinin evde saglik hizmetlerine basvuru durumlarina ve evde bakim hizmetleri tutumlarna
etkisini degerlendirmektir.

Gereg¢ ve Yontem: Bu calisma kesitsel bir calismadir ve web tabanl bir anketle uygulanmistir.
Mevcut calisma, 5467 katiimcinin yanitlarina odaklanmaktadir. COVID-19 korkusunu belirlemek icin
“COVID-19 Korku Olgegdi” ve bireylerin evde bakim hizmetlerine yonelik tutumlarini belilemek icin
“Evde Bakim Hizmetleri Tutum Olgegi” kullaniimistir.

Bulgular: COVID-19 korkusunun yUksek dUzeyleri, evde bakim hizmetlerine yénelik tutum Uzerinde
olumlu bir etkiye sahip olup, daha fazla evde saglik hizmeti alinmasini Snemli lgtde aciklamaktadir.
Katiimcilann COVID-19 ile ilgili dnleyici davranis uygulamalar veya tedbirlere uyum duzeyleri, evde
bakim hizmetlerine yénelik futumlan Uzerinde dogrudan bir etkiye sahipti. Ancak, COVID-19 ile ilgili
Onleyici davranis uygulamalar veya dnlemlere uyum dizeyinin yUksek olmasi, evde saglik hizmeti
alma Uzerinde olumsuz bir etkiye sahiptir.

Sonug: Bulgularimiz, dnleyici davranis uygulamalar veya dnlemlere uyum dUzeyini tesvik ederek
evde bakim hizmetlerine yénelik tutumu iyilestirmenin mimkin oldugunu gdstermistir.

Anahtar Kelimeler: COVID-19, Korku, Evde Bakim, Evde Saglik Bakimi, Pandemi

Accessibility of primary health care services by the
entire society and wide-spreading the scope and
quality of services are extremely important, especially
during the pandemic. However, it has been observed
that the COVID-19 pandemic has seriously affected
primary health services globally, especially in countries
with limited resources, and the utilization of primary
health services has been partially or completely
disrupted (1, 2). The rapid spread of infection among
healthcare professionals has hampered the capacity
of healthcare systems to respond to COVID-19
patients (1). In this process, the focus of home health
care services in providing services to chronic diseases,

hospice, or disabled individuals has changed fo include
infectious diseases and the whole society with the
COVID-19 pandemic. It has come to the fore as an
alternative solution to effectively alleviate the pandemic
burdenin the early phase of the pandemic (3). However,
home care providers have had to rapidly develop
innovative solutions that provide situational (recruitment
from different service sectors such as social media,
hospitality, tourism, etc.), structural (e.g., facilitating
outdoor concerts and performances in response to
patients’ need for activation), and systemic (e.g.,
infection monitoring software) flexibility using existing
resources (4). New home health care models have been
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rapidly adopted, covering the preparation, training,
and payment structure of multi-sectoral logistics
support such as telehealth inferventions that support
with telephone, automatic scanning algorithms,
safety or security systems in the implementation of
administrative measures and sanctions, basic food
support of municipalities, communication and support
systems, supply of adequate medical equipment,
supplies and personnel, etc. (3).

Althoughindividual differencesin compliance andnon-
compliance with pandemic measures vary according
to several factors, including personal, social, cultural,
mental, and economic variables, one of the stfrongest
factors in persuading to comply with preventive rules
is fear (5). In the acute period of the pandemic, it was
observed that many individuals resorted to functional
(migration from city to vilage or going to holiday
areas, using fraditional and complementary medicine
practices, reporting those who do not comply with
quarantine rules to the police, praying, etc.) and
dysfunctional (caring about their own health but not
caring about the health of others, suicide cases due
to extreme fear or restrictions resulting from pandemic
measures, efc.) psychosocial coping styles with feelings
of fear, anxiety, and panic (4). Although anxiety and
fear that people experience due to the increasing
number of COVID-19-related cases and deaths, and
quarantine practices globally and regionally, have
decreased with the availability of the vaccine and the
decrease in the number of deaths, people still do not
feel completely safe due to vaccine hesitancy and
non-compliance with preventive measures (1, 7). High
case-fatality rates due fo COVID-19 among home care
patients in connection with old age and comorbid
diseases have caused patients, their families, and
caregivers tend to be more cautious (8). In a study with
Massachusetts home health and home care agency
managers, most agencies (98.7%) reported that
they experienced a decrease in demand for home
visits during the COVID-19 pandemic (9). Moreover,
another study emphasizes that eliminating or reducing
access to services during the pandemic greatly
affected home care clients and their caregivers and
left them vulnerable (10). However, according to the
statements made by the Ministry of Health in TUrkiye,
there has been an upsurge of 500% in applications
made to the Home Health Services Communication
Center to receive home care services in the first days
of the pandemic (11). This study aimed to evaluate
the impact of fear experienced by society due to the
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COVID-19 pandemic and the level of compliance
with preventive precautions on the status of home
health care services utilization and attitudes to home
care services.

Research questions

- What is the level of fear that society is experiencing
due to the COVID-19 pandemic?

- What is the compliance level of the society with
the precautionary behavior practices or preventive
measures determined due to the COVID-19

pandemic?

- How is the status of receiving home health care
services and attitudes toward home care of society
due to the COVID-19 pandemic?

- What variables affect society’s attitudes toward
home care and their fear levels of COVID-192

Materials and Methods
Study design and setting

This study was conducted in a cross-sectional design.
We recruited adults aged 18 years and over between
November 2020 - May 2021 through a cross-sectional
web-based survey using Google Forms in Torkiye.
The highest number of COVID-19 cases and deaths
reported daily in TUrkiye during the study were 63,082
and 394, and the lowest number of cases and deaths
were 5,277 and 62, respectively (12).

Participants

For this study, participants were eligible if they were
literate, aged 18 years or older, currently living in TUrkiye,
and agreed to participate. Sample size calculation
was not made at the beginning of the study. A fotal
of 5,598 responses were received using the snowball
and chaining method. We excluded 131 participants
for being aberrant responses (n = 16; 0.28%), outliers
data (n = 48; 0.85%), and not meeting the eligibility
criteria (n = 67; 1.19%). The final analysis included 5,467
partficipants. The posthoc power analysis, obtained
for the sample size, was performed using the online
calculator ClinCalc (available at https://clincalc.
com/stats/samplesize.aspx, accessed on 02/09/2021).
The posthoc power analysis was performed to assess
the power of the study to detect significant differences
concerning the primary outcome measure, attitude
toward homecare, between compared the subgroups
diagnosed or not diagnosed with COVID-19 and
subgroups receiving home healthcare services or not
receiving during the COVID-19 pandemic. The study's
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power to discriminate differences in both subgroups
was high (88.3% and 93.7%, respectively).

Procedure and data-collection

Within the scope of the study, the web-based survey
link prepared on Google Forms with an information
sheet and informed consent form open to everyone's
access was shared from and put through some social
networking sites such as Facebook, Instagram, and
various WhatsApp groups. Individuals were invited to
participate in the study by a link to the web-based
survey. The web-based survey was fully anonymous
and voluntary. Respondents were asked to consent
to participate and were not provided incentives
to complete the web-based survey. The study was
conducted following the principles of the Declaration
of Helsinki.

Covariates

Demographic data included age, gender, education
level, family income (Income higher than the expense,
Income lower than the expense, Income equal to
expense), and the region they resided in TUrkiye was
collected. Health status data, which include any
diagnosed chronic disease, the presence of any
chronic prescription medication use, and the status
of the being diagnosed with COVID-19 who was a
participant or one of his/her family, were collected.
Participants were asked to indicate if they applied
for health or home care services for themselves
or a relative during the pandemic. Participants’
precautionary behavior practices were measured
with 21 statements with only one negative. Of them,
14 statements contained preventive measures against
COVID-19, which were prepared by the Ministry
of Health (13). The other statements were related
to personal hygiene practices, social-distancing
measures, using personal protective equipment, etc.
Also, the types of masks they used against COVID-19
were measured.

Outcome variables

The Fear of COVID-19 Scale developed by Ahorsu et
al. (2020) was used to determine the fear of COVID-19
in evaluating the psychological effects of COVID-19
on individuals. The reliability and validity of the Turkish
version of the scale were established by Satici et al.
(2020). It is a unidimensional scale consisting of 7 items.
It has a 5-point Likert-type answer option that changes
from “(1) Strongly Disagree” to “(5) Strongly Agree”.
The lowest score that can be obtained from the scale
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is 7, and the highest score is 35. Higher scores obtained
from the scale indicate more fear. Cronbach’s Alpha
value was .84 in the original study for the scale (14).
Cronbach Alpha value for this study was .88.

The Attitude Scale for Home Care (ASHC) developed
by Duru, Orsal and Karadad (2015) was used to
determine the atfitude toward home care services
individuals. The scale consists of 3 subdimensions,
named as “Aftitudes fowards transpersonal caring
relationships between home care team and patient”,
"Aftitudes towards support experienced in home
care”, and "Aftitudes towards comparing hospital
health care and home care”, and 29 items. It has a
5-point Likert-type answer option that changes from
“(1) Strongly Disagree” to “(5) Strongly Agree”. The
lowest score that can be obtained from the scale is 29,
and the highest score is 145. Higher scores obtained
from the scale indicate positive aftifudes towards
home care services. Cronbach’s Alpha value was .93
in the original study for the scale (15). Cronbach Alpha
value for this study was .95.

Statistical analysis

The collected data from Google drive was converted
to a Microsoft Excel file, and statistical analyses were
performed using SPSS (version 25.0). Before starting
the analysis, a complete data set was created by
assigning the data set average for missing data. The
percentage of missing data in the data set was <1%o
(n = 13). Outliers were checked using boxplot and z
scores. Z scores greater than +3 or less than -3, that
was, multivariate outliers (n = 48) were identified in the
data set. Data containing outliers (n = 48) was deleted
from the data set. Skewness and kurtosis coefficients
of scale scores were checked as the assumption of
normality, and it was found that skewness and kurtosis
coefficientswere between-1 and +1, and theirabsolute
values were not greater than twice their standard
errors. Descriptive statistics were used to describe the
sample, including means and standard deviations (SD)
for continuous variables and frequency distribution
and percentages for categorical variables. Statistical
analysis of the data was assessed by using a t-test,
one-way analysis of variance (ANOVA) test, Pearson
Correlation test, and Structural Equation Model (SEM).
The statistical significance level was taken as p < .05.

Results
Participants

The present study focuses on the 5,467 participants’
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responses. In the study group, 62.7% (n = 3,429) were
female, andthe meanagewas28.14+10.77 (min.18.00,
max. 89.00) years. The majority of participants had a
higher education level (56.6%), had an income equal
to expense (58.4%), and lived in the Central Anatolia
region in TUrkiye (39.2%). Most participants had no
chronic diseases (89.6%) or any chronic prescription
medication use (85%). In addition, 33.6% of the
participants had been diagnosed with COVID-19
or had a family member previously diagnosed with

COVID-19.

The level of fear that society was experiencing due to
the COVID-19 pandemic

Participants’ mean COVID-19 fear score was 19.18
+ 6.51 (median 19.00, min 7.00, max 35.00). The
distribution of the mean of the participants’ fear of
COVID-19 by some sociodemographic characteristics
and some precautionary behavior practices were
presented in Table 1 and Table 2, respectively.

Table 1. The distribution of the mean of the participants’ fears of COVID-19 and attitude for homecare scores by some related

socio-demographic characteristics

Variables The fear of COVID-19 The attitude for home care
n
Mean * SD t/Fp Mean * SD t/Fp

Gender

Female 3429 19.22+6.42 . 113.60£17.93 X

Mdle 2038 19.12£6.67 K2 L5 113.677£17.95 =485 £
Age group

18-25 (1) 3464 19.13+6.51 113.20+18.10

26-30 (2) 595 19.29+6.50 .369; .692 113.67£17.73 3.312; .037

=231 (3) 1408 19.28+6.53 114.66+17.59
Pairwise comparison* 3>1
Education level

High-school or lower 2085 19.25+6.57 . 114.07+£18.24 .

Associate degree or higher 3382 19.14+6.47 (A0 113.35+17.74 SRS olldtS
Family income

Income lower than expense 1168 19.58+6.50 113.12+17.57

Income equal to expense 3192 19.04+6.54 2.923; .054 113.61£18.02 1.070; .343

Income higher than expense 1107 19.18+6.43 114.22+18.07
Chronic disease

No 4899 19.15£6.51 . 113.53£17.97 .

Yes 568 19.50£6.53 202 25 114.44%17.60 el 23
Regular use of medication

No 4648 19.18+6.50 . 113.72+17.89 X

Yes 819 19.2326.60 =% £ 113.10£18.18 N KL
Being diagnosed with COVID-19 herself/himself or a family member

No 3631 19.05+6.59 . 114.17+17.89 .

Yes 1836 19.45+6.35 ez 112.55+17.98 Sl o7 002
Delaying the application to the hospital as much as possible due to any iliness other than COVID-19 during the pandemic

No 3101 19.27+6.45 . 113.50+18.01 .

Yes 2366 19.0726.60 0145 248 113.78+17.84 <A} 70
Delaying the application to the family doctor as much as possible due to any iliness other than COVID-19 during the pandemic

No 4099 19.27+6.59 . 113.34+18.13 .

Yes 1368 18.91+6.58 Ua7AE8%; L0 114.49+17.33 20, (1
Receiving home health care services for herself/himself or a relative during COVID-19 pandemic

No 5016 19.07+6.49 . 113.91+17.69 .

Yes 451 20.49+6.65 LA LT 110.47+20.27 AT Ll
Receiving home health care services before the COVID-19 pandemic

No 5258 19.15£6.51 . 113.64£17.92 X

Yes 209 20.03+6.39 DK L0 113.20+18.25 B 7
Preferring to receive home health care services instead of applying to the hospital or family doctor during the COVID-19 pandemic

No 4207 19.20+6.48 X 113.69£18.01 X

Yes 1260 19.1326.62 S0 2R 113.40£17.70 A0 B
Thinking that home health care services should be widespread

No 2509 19.11+6.45 . 113.59+18.13 .

Yes 2958 19.256.56 < £ 113.65:17.78 [UEE I
Total 5467 19.18+6.51 113.62+17.94

*Scheffe test
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The level of compliance of society with the
precavutionary behavior practices or preventive
measures due to the COVID-19 pandemic

While 0.3% (n=18) of the participants stated that they
complied with all precautionary behavior practices or
preventive measures (n=21), 0.03% (n=2)

of them reported that they complied with none of
them. Of the participants, 3.1% (n=171) reported that
they did not comply with any precautionary behavior
practices or preventive measures related to masks,
3.4% (n=187) distance, and 0.3% (n=14) hygiene. Of
the participants, 7.8% (n=411) who stated that they
comply with any preventive measures related to

Table 2. The distribution of the mean of the participants’ fears of COVID-19 and attitude for homecare scores by some preca-

utionary behavior practices or preventive measures

Variables The fear of COVID-19 The attitude for home care
n
Mean % SD t/Fp Mean * SD t/Fp

Individual-level compliance with social distancing rules (minimum distance of 1,5 metres / 3 feet)

No 631 18.27+6.53 . 107.95+17.44 X

Yes 4836 19.306.50 AL LY 114.36£17.87 SEHTUAE AL
Wearing a mask when going out or in crowded environments

No 439 18.30+7.06 ) 106.11+£21.18 )

Yes 5028 19.26+6.46 7l L 114.28+17.47 JHEEE Lt
Using the mask to fully cover the mouth and nose

No 445 17.60+7.03 . 105.81+20.66 .

Yes 5022 19.32+6.44 74974000 114.32+17.51 o170
Using a face shield

No 5004 19.09+6.41 . 113.43+17.85 X

Yes 463 20.15+7.41 -2.951:.003 115.78+18.69 -2.645;.008
Cleaning hands frequently with hand sanitizer or products containing at least 70% alcohol

No 1534 17.64+6.61 -10.883; 110.72+18.66 X

Yes 3933 19.79+6.37 000 11476£17.52 ALY
Using gloves when going out or touching something while shopping

No 4326 18.81+6.35 . 113.32+17.81 X

Yes 1141 20.62+6.90 -8.010;.000 114.77+18.38 -2416; 016
Reusing the mask by washing or disinfecting

No 4688 18.97+6.46 X 113.37+£17.85 .

Yes 779 20.44+6.68 R 2 115.15:18.36 s Ul
Washing hands frequently by rubbing with soap and water for at least 20 seconds.

No 1154 17.92+6.79 . 108.49+19.05 .

Yes 4313 19.52+6.39 TollyZ3 LY 115.00£17.37 Bt 2000
Keeping at least 3-4 steps distance from people who have symptoms of a cold

No 2055 18.28+6.55 i 109.63£18.31 )

Yes 3412 19.73+6.43 -8.019: .000 116.03£17.27 -12.792; .000
To ventilate the environment frequently

No 1348 18.20+6.68 . 108.35+19.02 X

Yes 4119 19.50+6.42 ST 115.35£17.22 A Dl
Washing clothes at 60-90 degrees with normal detergent

No 2606 18.40+6.33 . 110.56+18.23 X

Yes 2861 19.90+6.59 -8.572; .000 116.42¢17.20 -12.229; 000
Going to a health facility by wearing a mask for complaints in such as fever, cough, and shortness of breath

No 2072 18.4116.61 X 109.45+18.53 .

Yes 3395 19.65+6.40 L dua 116.17+17.07 s Ly

Covering the mouth and nose with a disposable wipe when coughing or sneezing, or using the inside of the elbow if there is no wipe

No 1725 18.32+6.64 . 109.04£19.22 .

Yes 3742 19.58+6.41 =6.579;.000 115.74£16.90 -12.432; 000
Canceling or postponing international fravel

No 4710 19.08+6.44 ) 113.39+17.75 X

Yes 757 19.99+6.89 ~en2e Ll 115.10£19.02 2l el
Cleaning frequently used surfaces such as door handles, armatures, sinks with water and detergent every day

No 3647 18.41£6.25 -12.314; 111.92+17.79 i

Yes 1820 20.74+6.74 000 117.05£17.75 ~URLHOF o)
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Variables
n
Avoiding close contact, such as handshaking and hugging

No 1398
Yes 4069

18.00+6.76
19.59+6.37

The fear of COVID-19
Mean * SD

The attitude for home care

If there are cold symptoms, not to contact with the elderly and chronic patients, not to go out without wearing a mask

No 2075 18.37+6.58

Yes 3392 19.68+6.42
Avoiding to touch eyes, mouth and nose with hands

No 2182 18.19+6.47

Yes 3285 19.84%6.46

Spending the first 14 days at home after returning from an international travel

No
Yes

5172
295

19.13+6.47
20.18+7.07

Not sharing any personal belongings (daily items such as towels)

No 2543 18.77+6.50
Yes 2924 19.55+6.50

Consuming plenty of fluids, eating a balanced diet and paying attention to sleeping patterns

No 2383 19.24£6.41
Yes 3084 19.14+6.59
Total 5467 19.18%6.51

the mask reported that they received home health
care services during the COVID-19 pandemic, 7.8%
(n=410) related to distance, and 8.3% (n=450) related
to hygiene. Overall, the findings indicated that 92% of
the participants used medical or surgical masks, 8.9%
used nano masks, 8.8% used N95, 4.6% used the mask
they made at home on their own, 4.1% used FFP1, 3.2%
used FFP2, 3% used FFP3, 0.7% used N99, and 0.4% used
N100. The distribution of participants’ precautionary
behavior practices or preventive measures were
presented in Table 2.

The status of receiving home health care services and
attitudes toward home care the society due to the
COVID-19 pandemic

While 3.8% of the participants received home health
care before the COVID-19 pandemic, 8.2% applied for
home health care services for themselves or a relative
during the COVID-19 pandemic (Table 1). Most
participants (54.1%) reported that home healthcare
services should be widespread. The mean of attitudes
on home care score of participants was 113.62 £ 17.94
(median 114.00, min 56.00, max 145.00).

The variables that affect the attitudes toward home
care the society and their fear levels of COVID-19

Participants being diagnosed with  COVID-19
themselves or a family member had higher levels
of COVID-19 fear (p < .05; Table 1) and less positive
aftitudes fowards home care (p < .001; Table 1)
than others. Participants receiving home health
care services for themselves or a relative during the
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t/Fp Mean t SD t/Fp
7.675 000 07120545 -10.344; 000
-7.188; .000 }?Z:géi:g:g; -13.806; .000
9.279: 000 0757825 113.358; .000
2512012 15272780 -.483; 630
4428000 1120847 -8.929; 000
613540 11971084 -10.590; .000
113.62¢17.94

COVID-19 pandemic had a higher level of COVID-19
fear than those who had not received any (p < .000;
Table 1).

Exceptforconsuming plenty of fluids, eatingabalanced
diet, and paying aftention to sleeping patterns,
the participants who adhered to all precautionary
behavior practices or preventive measures related
to COVID-19 had more fear of COVID-19 (for each, p
< .05; Table 2). Moreover, except for the variable of
spending the first 14 days at home after returning from
an international trip, the participants who adhered
to all precautionary behavior practices or preventive
measures related to COVID-19 had more positive
aftitudes towards home care services (for each, p <
.05; Table 2). Although it is an undesirable behavior, it
is also noteworthy that participants who reused their
masks by washing or disinfecting had more fear of
COVID-19 and positive aftitudes towards home care
services (for each, p < .05; Table 2).

As the participants’ COVID-19 fear levels increased,
their positive attifudes towards home care services

increased, receiving home health care services
increased, and their compliance levels with
precautionary behavior practices or preventive

measures also increased (foreach, p<.001; Table 3). As
the participants’ compliance levels with precautionary
behavior practices or preventive measures increased,
their receiving home health care services decreased,
and their positive attitudes fowards home care services
increased (for each, p <.001; Table 3).
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Table 3. A table of correlations

Variables 1 2 3 4 5
'The fear of COVID-19 1 - - - -
2The attitude for home care  .098™ 1 - - -

3 Receiving home health

b .060" -.053"
care services

4The compliance level with
precautionary behavior
practices or preventive
measures

5 Age .015 .020
< 001

163" 250" -.078" 1 =

-004 .025 1

Figure 1. The resulfs of structural equation model

The SEM model developed in this study showed
the associations between the fear of COVID-19,
being diagnosed with COVID-19, compliance with
precautionary behavior practices or preventive
measures, receiving home health care services, and
aftitude toward home care variables (Figure 1). The
fitting indices obtained by the structural equation
model were appropriate and overall acceptable
(x2/df =3.56, RMSEA = .022, NFI = .98, CFl = .98, GFI =
.99), and all paths were statistically significant in the
research model (for each, p < .05; Figure 1 and Table
4). Higher levels of COVID-19 fear positively affect
the attitude toward home care (B = .060, p < .001).
Moreover, higher levels of COVID-19 fear significantly
explained receiving more home healthcare services
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(B = .075, p < .001). Participants’ compliance level
with precautionary behavior practices or preventive
measures related to COVID-19 had a direct effect on
their attitude toward home care (B = .240, p < .001).
However, higher compliance levels with precautionary
behavior practices or preventive measures related
to COVID-19 negatively affect the receiving home
health care services (B =-.090, p <.001).

Table 4. The fitting indices obtained by structural equation

model
Complian- Gl
mp Excellentfit Good fit Non-fit ined Fit
ce indices
valve
xe/df 02 25 >5 3.56 Geee
compliance
RMSEA 0-05 0510 >.10 022 et
compliance
NF 90-1 80-90 <80 98 el
compliance
CFl 90-1 80-90 <80 98 et
compliance
GFl 99 Accept

X2 : Minimum Fit Function Chi-Square ; df :Degrees of Freedom,
RMSEA : Root Mean Square Error of Approximation ; NFI: Normed Fit Index ;
CFl: Comparative Fit Index; GFl : Goodness of Fit Index
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Discussion

It is known that the perception of a high risk of
infection in hospitals and the reluctance of healthcare
professionals to provide healthcare services due to
fear of contamination has led to the fact that the
public is reluctant to visit health facilities and receive
health care unless necessary, and the pandemic has
caused changes in health-seeking behavior (1, 2). In
our study, the proportion of participants who stated
that they postponed their appointments as much as
possible for any illness other than COVID-19 during the
pandemic was 43.3%, and the proportion of those
who postponed their family doctor appointments
was 25%. After taking public health precautions such
as wearing a face mask against COVID-19, social
distancing, and hand hygiene, the number of people
admitted to the hospital due to community-related
infectious diseases has greatfly decreased (16). In
our study, it was observed that compliance with the
recommended public health safety measures, such as
wearing a face mask (26.9%), social distancing (26.6%).,
and hand hygiene (99.7%), was high. Moreover,
during the pandemic management in TUrkiye, those
with chronic diseases could obtain their medicines
from pharmacies if a consultation was not required.
The extension of the duration of drug reports by the
Social Security Institution may have played a role in
the postponement of appointments, as a positive
development that facilitated the short-term lives of
patients with chronic and rare diseases.

In our study, fear of COVID-19 positively affected
the afttitude toward home care, and higher levels of
fear of COVID-19 significantly explained receiving
more home health care services. However, in a study
conducted with Massachusetts Home Health and
Home Care agency managers, it was reported that
clients cancelled visits due to concern that home
care providers would expose them to the COVID-19,
and family members assumed direct care tasks that
were previously provided by home care providers
(92). In TUrkiye, there has been a 5-fold increase in the
demand for home care services compared to pre-
pandemic (11). Of course, this may be because home
care services in TUrkiye are not yet widespread and
participants with a high fear of COVID-19 perceived
home care services as safer than hospital admissions
due to the risk of infection fransmission. Interest in-
home care is not influenced by disease cases, except
when more detailed medical freatment for cases
is needed in hospitals (17). In our study, 3.8% of the
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participants received home health care before the
pre-pandemic, while 8.2% applied to receive home
health care for themselves or a relative during the
COVID-19 pandemic. Most of the participants (54.1%)
reported that they thought home health care should
be widespread. The fact that hospital visits are limited
due to infection control measures and the rapid
restructuring of home health and social services in
TUrkiye together with COVID-19 may have had an
impact on this situation.

Leaving aside the irreversible losses or damages
caused by the pandemic to humanity, it is seen that
it has several unforeseen positive impacts, such as the
wilingness and compliance of the society to accept
and act on public health messages and increasing
self-care and health awareness (16). In our study, it
was determined that participants who comply with
all precautionary behavior practices or preventive
measures related to COVID-19, except for consuming
plenty of fluids, paying attention to a balanced diet,
and paying attention to sleep patterns, experienced
more fear of COVID-19. However, unlike our study, it
is stated that individuals who perceive a higher risk of
disease may be affected by the psychological effects
of anxiety and panic, which is effective in weakening
individuals’ intentions to act in self-precautionary
behavior (18). Even if the COVID-19 disease’s risk was
perceived as highly severe, it was noted that a high
level of anxiety was ineffective in creating behavioral
change (19). Similarly, Yildinm et al. (2021) reported that
those with a high fear of COVID-19 were more likely to
engage in preventive behaviors (20). Therefore, it can
be thought that participants who believed they were
vulnerable, perceived a high risk of infection, and had
a greater fear of COVID-19, paid more attention to
preventive measures. In our study, participants’ level
of compliance with precautionary behavior practices
or preventive measures related to COVID-19 had a
positive effect on their attitudes toward home care,
while it negatively affected receiving home health
care services. These findings may be due to the fact
that the belief that home care contributes to COVID-19
measures positively affects attitudes towards home
care, while those with high levels of compliance with
the measures do not need home care.

The anger of those in quarantine caused by
their isolation can turn into violence In our study,
participants diagnosed with COVID-19 themselves or
a family member had higher levels of COVID-19 fear
than others and less positive attitudes fowards home
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care. Page et al. (2020) reported a greater need for
support at-home care during quarantine (21). Attitudes
tfowards home care of participants who themselves or
a family member suffered from COVID-19 may have
been affected by the following circumstances such
as feeling lonely during the isolation process, feeling
unsafe athome, thinking that their care needs were too
much, and having an unsuitable home environment
for care. Much more research is needed on this issue.

Limitations

One of the limitations of this study was that it was self-
reported and lacked external observation.

Another limitation was that due to the personal data
protection law, the contact information of people
receiving home care services had not been shared
with researchers. For the research invitation, the fact
that these people could not be reached directly may
have negatively impacted the representation of the
segment receiving home care services in the sample.

Implications for practice and policy

These findings provide implications for public health
nurses, home care service staff, other providers,
policymakers, and researchers. The community’s
interest in home care services has increased with
the pandemic. More than half of the participants
thought home care services should be widespread.
Public health nurses can play a key role in launching
and regulating the necessary lobbying activities and
campaigning by public authorities, local organizations
and professional associations for the widespread
and support of home care services, which play a
complementary and/or supporting role in health and
social services during the pandemic. More research is
needed to increase the positive attitudes of people
with low compliance with preventive measures and
low fear of COVID-19 towards home care services.
Concerning reaching home care service recipients
so that advocacy activities can be carried out based
on evidence, it is necessary to assist researchers in
conducting more community-based research.

Conclusion

The study's findings showed that participants’ mean
COVID-19 fear score was 19.18 + 6.51 and that
participants had a moderate level of COVID-19 fear.
Compliance with the recommended public health
safety measures was high such as wearing a face mask
(96.9%), social distancing (26.6%), and hand hygiene
(99.7%). While 3.8% of the participants received home
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health care before the COVID-19 pandemic, 8.2%
applied for home health care services for themselves
or a relative during the COVID-19 pandemic. Our
results showed that it is possible to improve the attitude
toward home care by promoting compliance levels
with precautionary behavior practices or preventive
measures.
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ABSTRACT

Background/Aims: This study examines the crystal receptor structure of the BRCA1 gene and its
relationships with natural agents like curcumin, resveratrol, and quercetin, aiming to discover
alternative natural agents to 5-Fluorouracil (5FU) and their therapeutic potential.

Method: The study focuses on the crystal structure of the BRCA1 gene, mutated into wild-type and
mutant-type 3FA2, and evaluates binding affinities and structural stabilities with natural ligands like
curcumin, quercetin, resveratrol, and 5FU chemical ligands.

Results: As a result of molecular dockings performed using mutant-type and wild-type 3FA2
receptors and natural agent and chemical drug ligands, the binding affinities of natural agents
were found to be -6.6 kcal/mol and below, while the affinity score of the chemical drug ligand
was -5.6 kcal/mol. RMSD, RMSF, Rg and RDF analyses performed as a result of molecular dynamics
simulation show that receptor-ligand complex structures formed especially with natural agents
have a very good stability. Among these structures, it was found that curcumin, which has the
lowest binding score and stable values, has a strong binding affinity with receptors, a stable
structure, and pharmacokinetic properties that carry the potential to be a good drug candidate
compared to other ligands.

Conclusion: Curcumin, quercetin, and resveratrol indicate that natural agents may be alternative
therapeutic drug candidates to the chemical drug 5FU in the treatment of breast cancer caused
by BRCA1 gene mutation. Especially, curcumin has a good binding interaction score with receptors
associated with BRCAT1 genes, forms a stable structure, and has the expected pharmacokinetic
Eroﬁtle, wr;ich promises hope for the discovery of new therapeutic natural agents for breast cancer
reatment.

Keywords: Breast cancer, BRCA1, molecular docking, molecular dynamics simulation

(o}4

Arka Plan/Amaglar: Bu calisma, BRCA1 geninin kristal reseptdr yapisini ve kurkumin, resveratrol ve
kuersetin gibi dogal ajanlarla iliskilerini inceleyerek, 5-Florourasil (5FU)’e alternatif dogal ajanlan ve
bunlarin terapdtik potansiyellerini kesfetmeyi amaclamaktadir.

Yontem: Calisma, vahsi tip ve mutant tip 3FA2'ye mutasyona ugramis BRCAT geninin kristal yapisina
odaklanmakta ve kurkumin, kuersetin, resveratrol ve 5FU kimyasal ligandlarn gibi dogal ligandlarla
baglanma afinitelerini ve yapisal kararliliklarnni degerlendirmektedir.

Bulgular: Mutani-type ve wild-type 3FA2 reseptodrleri ve dogal ajan ile kimyasal ilac ligandlar
kullanilarak yapilan molekdler yerlestirmelerin sonucunda dogal ajanlarin baglanma afiniteleri
-6.6 kcal/mol ve altinda degerlerde bulunurken kimyasal ilag ligandinin afinite skoru -5.6 kcal/mol
degerindedir. MolekUler dinamik simUlasyon sonucunda yapilan RMSD, RMSF, Rg ve RDF analizleri
ozellikle dogal ajanlar ile olusturulan reseptdr-ligand kompleks yapilarinin oldukga iyi bir stabiliteye
sahip oldugu sonucunu gdstermektedir. Bu yapilardan en distk baglanma skoru ve stabil degerlere
sahip kurkuminin diger ligandlara kiyasla reseptérler ile guclu bir baglanma afinite, kararl bir yapi
VF ixii bir ilac adayr olma potansiyelini tasiyan farmakokinetik ézelliklere sahip oldugu bulgularina
ulasilmigtir.

Sonug: BRCAT gen mutasyonu kaynakli meme kanseri tedavisinde kurkumin, kuersetin, resveratrol
dogal ajanlarin kimyasal ilag 5FU'ya alternatif terapdtik ilac adaylarn olabilecegini gdéstermektedir.
Ozellikle kurkuminin BRCAT1 genleri ile iliskili reseptorlerle iyi bir baglanma etkilesim skoruna sahip
olmasi, kararl bir yapi olusturmasi ve beklenen farmakokinetik profilinin olmasi meme kanseri
tedavisine ydnelik yeni terapdtik dogal ajanlarn kesfedilmesi icin umut vaadetmektedir.

Anahtar Kelimeler: BRCA1, meme kanseri, molekUler yerlestirme, molekUler dinamik simUlasyon

The most well-known type of cancer, whose incidence One of the major factors contributing to the onset of
is increasing day by day worldwide, is breast cancer. breast cancer is mutations in genes (3, 4). The most
It is characterized by normal cells in the breast area well-known gene associated with breast cancer is
becoming abnormal and multiplying uncontrollably, BRCA1 (Breast Cancer Gene 1). The BRCA1 gene is a
leading to the formation of malignant tumor cells (1, tumor suppressor gene that regulates cell division and
2). Given that this type of cancer has led to arise in the repair of DNA damage (5). This tumor suppressor
the mortality rate among women in recent years, it gene encodes a protein that plays a role in repairing
has become an even more serious disease for which damaged DNA mechanisms, thereby preventing
alternative treatment methods must be sought (1). abnormal cell division and the formation of breast
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cancer by restoring the damaged DNA mechanism
(6, 7). As a result of the mutation of the BRCAT gene,
the DNA repair mechanism does not function properly,
leading fo negative events such as DNA damage,
unrepaired DNA, and abnormal cell growth and
division (5, 6). The occurrence of these conditions
caused by mutations in the BRCA1 gene increases the
risk of developing breast cancer and accelerates the
progression of existing cancer (8). For all these reasons,
the BRCA1 gene, a tumor suppressor gene, is crucial
for maintaining genomic stability, and mutations in this
gene pose significant challenges in the treatment of
breast cancer. (9). For thisreason, it is crucial to explore
alternative treatment methods, especially for breast
cancer caused by BRCAT gene mutations (10, 11).

When literature studies are examined, methods such
as radiotherapy, chemotherapy, and immunotherapy
are utilized in the freatment of various types of cancer,
particularly breast cancer (12). Radiotherapy slows
down the growth of cancerous cells and destroys
them with the assistance of high-energy rays. The high-
energy rays ufilized in this method fragment the DNA
materialwithin cancercells (5). Inthisway, itleads to the
death of cancerous cells. Radiotherapy, also known
as radiation therapy, aims to eliminate potentially
cancerous cells left behind after lumpectomy and
mastectomy in BRCAl-related breast cancer type
(12, 13). In chemotherapy, drugs targeting cancer
cells are utilized to eliminate damaged cells. This
method is employed to reduce tumor size before
surgical procedures or to eradicate cells deemed
potentially cancerous post-surgery. Immunotherapy
is a significant method capable of enhancing DNA
repair mechanisms and anti-tumor immune responses
(14, 15). These methods are the most common
freatment opftions utilized in addressing various types
of cancer such as breast cancer. However, while
these freatments combat cancer, they also induce
numerous side effects on the human body (16, 17).
For example, following radiotherapy, patients may
experience fatigue, hair loss, difficulty breathing and
swallowing; increased risk of infection and anemia
may occur after chemotherapy; susceptibility to
autoimmune diseases after immunotherapy can lead
to irregularities in the functions of vital organs such
as the liver (18). For these reasons, it is important to
discover alternative solutions in the freatment of breast
cancer caused by BRCA1 gene mutations that do not
have side effects on human health (19).

It is crucial to utilize therapeutic natural agents in the
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treatment of breast cancer that have minimal side
effects on human health. Naturally sourced agents
such as plant extracts and algae pigments exhibit
anticancer properties by combating cancerous cells
(20). Thus, it is of great importance for human health
to discover new freatment methods using alternative
therapeutic drug agentsinstead of freatment practices
that involve chemical drugs and their associated side
effects (17). The natural agents curcumin, resveratrol,
and qguercetin obtained from exiracts of turmeric,
red grapes, and various fruits and vegetables used
in this study possess numerous bioactive properties
(20, 21). Curcumin exhibits antioxidant properties by
combating free radicals and oxidative stress in the
body. Additionally, it possesses anti-inflammatory
properties for conditions such as inflammation in the
body, and it has anti-cancer properties by fighting
cancer cells (21). Resveratrol baftles free radicals
similar to curcumin. It safeguards the DNA mechanism
from oxidative damage through its anfioxidant
properties. Additionally, it combats cancerous cells by
inhibiting the proliferation of breast cancer cells (22,
23). Another natural agent, quercetin, is a lavonoid. It
possesses bioactive properties such as antioxidant and
anfi-inflammatory effects. This natural agent prevents
the growth of cancerous cells by stimulating apoptotic
processes (24). In this way, it addresses situations such
as metastasis, causing fumor cells fo spread to other
parts of the body (25).

In the literature studies of Thai et al., it was emphasized
that BRCA1 somatic gene mutations are associated
with breast cancer (26). In addition, many literature
studies have revealed that the valine amino acid
at position 695 in the BRCA1 gene is mutated and
somatically transformed into a leucine amino acid,
and its relationship with breast cancer (26, 27). The
utilization of molecular modeling approaches with
different perspectives, such as molecular docking
and molecular dynamics simulation, in studies found
in the literature, will shed light on the discovery of
freatment methods for vital diseases such as breast
cancer (28, 29). Taking the studies of Thai et al. as a
reference, within the scope of this study, the valine
amino acid atf position 695 of the A chain bound by
the ligand was mutated by converting it to leucine
in the crystal structure receptor with double chain
3FA2 PDB ID, A and B, obtained from the Protein
Data Bank (PDB) (26). It was aimed to discover a new
freatment method by performing molecular docking
and molecular dynamics simulations of the obtained
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mutant-type 3FA2 and wild-type 3FA2 receptors with
the chemical drug 5-Fluorouracil (5FU), as well as such
natural agents as curcumin, resveratrol, and quercetin
ligands, which are among the most widely used drugs
in the freatment of breast cancer in the market.
One of the main aims of this study on breast cancer
caused by BRCA1 gene mutation is to understand the
interaction of ligands selected as therapeutic natural
agents in breast cancer treatment with wild-type and
mutant-type receptors associated with the BRCAI
gene, and to compare the biological structure of the
mutant-type complex with the wild-type structure,
giving meaning to their functions.

Within the scope of this study, the relationship between
the wild-type and mutant-type 3FA2 crystal receptor
structures, obtained by normal and point mutation
of the BRCA1 gene associated with breast cancer,
and chemical drug and natural agent ligands was
examined through molecular docking. The mutation
mechanism was analyzed by examining the molecular
docking results in both wild-type and mutant-type
receptor structures. A molecular dynamics simulation
was conducted based on the docking results obtained.
As a result of the simulation, graphics including RMSD
(Root Mean Square Deviation), RMSF (Root Mean
Square Fluctuation), Rg (Gyration Radius), and RDF
(Radial Distribution Function) were obtained. Due to
the data obtained, the therapeutic potential of the
natural agents curcumin, resveratrol, and quercetin,
as well as the chemical agent 5FU, on the wild-type
and mutant-type receptors associated with the
BRCA1 gene, was analyzed. The pharmacokinetic and
pharmacodynamic properties of the ligands belonging
to the most stable and favored conformations
obtained as a result of docking and MD simulations
were compared with ADMET analysis, revealing
that these ligands possess therapeutic bioactive
components. In summary, this literature study aimed
to demonstrate that natural agents such as curcumin,
resveratrol, and quercetin serve as new drug agents of
natural origin, showcasing their therapeutic potential
in breast cancer caused by gene mutations fo be as
effective as chemical drugs. This research conftributes
to the exploration of alternative freatment methods
for breast cancer caused by BRCA1 gene mutation.

Computational Setup
Provision and Mutation of The Receptor
Criteriasuch asresolution, organism, and PDB validation

table values of many receptor structures related to
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the BRCA1 gene were analyzed for use in this study.
The Crystal Structure of the BRCAT Associated Ring
Domain (BARD1) Tandem BRCT Domains sfructure with
PDB ID 3FA2, which has two repeated chains, A/B, and
a resolution of 2.20 A, was chosen as the most suitable
structure. The 3FA2 receptor Figure 1 was obtained in
3D format from the Protein Data Bank (https://www.
rcsb.org/) (30).

Figure 1. The structures of the ligand molecules shown in
3D models. The ligands are the chemical drug substance
curcumin (A), quercetin (B), resveratrol (C), and 5FU (D).
Dark gray, light gray, red, blue, and cyan colors for ligands
are carbon (C), oxygen (H), oxygen (O), nitrogen (N), and
fluorine (F), respectively. Red and blue ribbons for the 6M14
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structure are A and B chains, respectively. The receptor is
the solution Crystal Structure of the BRCA1 Associated Ring
Domain (BARD1) Tandem BRCT Domains (PDB code: 3FA2)
(E). The 3FA2 structure comprises two chains, designated as A

and B, respectively.

The 3FA2 crystal receptor structure was opened using
the PyMOL program. Later, based on the location
of the breast cancer mutation associated with the
BRCA1 gene in their study, Thai et al. transformed the
VAL amino acid at position 695 in the A chain into the
LEU amino acid, and somatic mutation was carried
out (26, 27). Since the ligand-binding region of the
3FA2 receptor is on the A chain, it was decided that
the mutation would only occur in the A region of this
structure, which has A and B chains. At the end of all
these stages, in this study, both mutant-type and wild-
type 3FA2 receptors were obtained to understand
the interactions between mutated and unmutated
receptors, natural agents, and chemical drugs (27,
31).

Preparation of Receptors for The Docking Step

3FA2 receptors, both wild-type and mutant-type,
were opened separately using USCF Chimera 1.17.3.
Template ligands, such as GOL and PO4, along with
water molecules, were deleted from the receptor
structures. The structures underwent the dock prep
process and were saved in ‘mol2’ format. Both
receptor structures, wild-type, and mutant-type 3FA2,
were then prepared for the molecular docking step
(30, 32).

Preparation of Ligands for The Docking Step

Within the scope of this study, one drug and three
natural agents, 5FU, curcumin, resveratrol, and
quercetin, were selected as ligands. These ligand
structures were obtained in 3D format from PubChem
(https://pubchem.ncbi.nim.nih.gov/). Each ligand
structure was opened via USCF Chimera 1.17.3.
Hydrogens were added to minimize the ligands, and
the charge assignment process was applied. Then, the
charges of the ligands were neutralized and recorded
in *.mol2’ format. The ligands are now ready for the
docking phase.

Determination of The Active Regions of The Receptors

The position of the binding site amino acids, created
with the template ligands of the crystal structure
with PDB ID 3FA2, was examined in the PDB. It was
determined that the binding site of the 3FA2 receptor
is around amino acids at positions 650 to 750. In line
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with this information, the AutoGridFR 1.2 program,
a bioinformatics fool, was used to determine the
coordinates of the active site (33). The 3FA2 receptor
and ligands, converted to the ‘.pdbgt’ format via
the AutoDock Vina program, were fransferred to the
AutoGridFR 1.2 program. Binding site amino acids at
positions 650 to 750, referenced from the PDB, were
selected. A target file with a ‘.trg’ extension was
created. The codes required to create a grid box
were written in the Git CMD interface (27, 33). These
steps were also repeated for the mutant-type 3FA2.
According to the coordinates obtained, grid box
parameters were determined for the docking stages
with wild-type and mutant-type receptors and various
ligands. In wild-type and mutant-type 3FA2 sfructures,
the grid box parameters are 11.451, 18.284, and -35.160
for the center and 70, 70, and 70 for size, respectively,
according to the XYZ coordinates.

Molecular Docking Analysis

A previously prepared receptor and a ligandin ‘.mol2’
format were opened one above the otherin the USCF
Chimera 1.17.3 program. Using the Surface/Binding
Analysis and AutoDock Vina options in the program,
the previously determined grid box parameters were
set for the appropriate receptor and ligand. Then,
docking was performed (34, 35). In this step, eight
docking processes were performed by applying
wild-type and mutant-type 3FA2 receptors and 5FU,
curcumin, resveratrol, and quercetin ligands. As a
result of the docking processes for all receptor-ligand
pairs, eight different lowest binding energy scores
were obtained.

Molecular Dynamics Simulation

A 25 ns molecular dynamics simulation was performed
via the GROMACS program to understand the
stability, energy interactions, and hydrogen bond
analysis of the receptor-igand complex structures
obtained from the eight lowest binding energy scores
for each receptor and ligand (34). As a result of the
simulation, RMSD (Root Mean Square Deviation), RMSF
(Root Mean Square Fluctuation), gyration radius, and
RDF (Radial Distribution Function) graphs were drawn
to understand the interaction between receptors
and ligands. The obtained results were analyzed and
interpreted (4, 10).

Results
Molecular Docking and Interaction Analysis

A separate docking process is carried out with the
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natural agents, including curcumin, quercetin, and
resveratrol, which are predicted to have therapeutic
potential in the freatment of breast cancer associated
with mutant-type and wild-type 3FA2 receptors and
the BRCA1 gene, as well as with the chemical drug
5FU, which is widely used in the market. The result of
these receptor-ligand complexes is the binding affinity
data shown in Table 1.

Table 1. Energy-based docking results for each model.

Receptor Name of Ligand Binding affinity (kcal/mol)
Curcumin -7.8
Quercetin -7.9
Mutant-type 3FA2
Resveratrol -6.6
5FU -5:8
Curcumin -7.6
Quercetin -8.1
Wild-type 3FA2
Resveratrol -6.8
5FU -5.6

Binding affinities obtained with curcumin, quercetin,
resveratrol, and 5FU for the mutant-type 3FA2 receptor,
which was created by somatic mutation by converting
the VAL amino acid at position 695 in the A chain to
the LEU amino acid of the crystal structure with PDB ID
3FA2 associated with the BRCA1 gene, are -7.8, -7.9,
-6.6, and -5.8 kcal/mol. The results obtained from the
docking phase of the wild-type 3FA2 receptor and the
ligands are -7.6, -8.1, -6.8, and -5.6 kcal/mol.

The interactions of complexes formed between
mutant-type 3FA2 and wild-type 3FA2 receptors,
along with other ligands, are depicted in Figure 2 and
Figure 3, respectively. The Discovery Studio 2021 Client
program was employed to visualize the interactions
within the receptor and ligand complex. In A1 of Figure
3. the bond interactions between the 3FA2 receptor
and the curcumin ligand resulting from docking
are observed. Curcumin interacts with the receptor
through the Van der Waals amino acid Serine (SER)
at position 761. Additionally, amino acids Serine (SER),
Lysine (LYS), and serine (SER) numbered 616, 688, and
760, respectively, are also visible. Additionally, alkyl
and pi-alkyl intferactions are evident in amino acids
680, 684, and 764, namely Lysine (LYS), Isoleucine (ILE),
and Tryptophan (TRP). Amide-pi stacked interactions
are also evident in the receptor-igand complex
map obtained after A2 docking in Figure 3. When
examining the receptor-ligand map of the wild-type
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3FA2 and quercetin receptor in A2 after docking,
conventional hydrogen bonds are observed at amino
acid residues Arginine (ARG) and Tyrosine (TYR) at
positions 705, 745, and 678, respectively. Additionally,
unfavorable donor-donor interactions are observed
between amino acid number 765 of asparagine (ASP)
and amino acid number 688 of Lysine (LYS). Upon
examination of the wild-type 3FA2 and resveratrol
complex map in A3, a pi-donor hydrogen bond is
found in the SER amino acid at position 616, van der
Waals interaction in the SER amino acid at position
761, and a conventional hydrogen bond in the 686th
Histidine (HIS) amino acid, 688th LYS. Additionally, there
is pi-catfion inferaction, amide-pi stacking at SER at
position 760, and pi-alkyl intferactions at the ILE amino
acid at position 764. In the A4 image in Figure 2, in
the complex formed with the 5FU ligand and mutant-
type 3FA2, conventional hydrogen bonds are present
in the HIS and GLU amino acids at positions 686 and
740. Carbon hydrogen bonds and pi-donor hydrogen
bonds are present in the HIS amino acid at position
685 and the SER amino acids at positions 760 and 761.
When examining the interaction of the 5FU ligand and
wild-type 3FA2 complex with amino acids in the A4
image in Figure 3, there are conventional hydrogen
bonds and unfavorable hydrogen bond interactions in
the HIS amino acid at position 686. While there is only
a conventional hydrogen bond in the GLU amino acid
at position 740, there are pi-donor hydrogen bonds in
the SER amino acids at positions 760 and 761. Upon
inspecting the curcumin complex map in B1 of Figure
3 after MDS, it is observed that amino acids PRO,
ALA, Glutamic acid (GLU), and Methionine (MET) are
located at positions 610, 613, 655, and 768, respectively.
When examining the receptor-ligand maps of the
mutant-type 3FA2 and various ligands after docking
and MDS inimages A1 and B1 in Figure 2, it is observed
that the amino acids TRP at position 680, LYS at position
688, SER at position 761, ASP at position 765, and MET
at position 768 remain consistent. When images A2
and B2 in Figure 3 are examined, it is observed that
the amino acids ARG, ASP, and LEU, numbered 705,
763, and 773, respectively, remain unchanged in
the quercetin complex map. Additionally, In the B4
image in Figure 2, in the complex formed with the
5FU ligand and mutant-type 3FA2, the amino acids
GLY at position 681 and SER at position 761 contain
carbon-hydrogen bonds, THR at position 682 and GLU
at position 740 contain conventional hydrogen bonds,
ASP at position 741 contains unfavorable donor-
donor interactions, and HIS at position 685 contfains
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pi-pi stacked interactions. In the B4 image in Figure
3. when examining the interaction of the 5FU ligand

Root Mean Square Fluctuation (RMSF)

RMSF values forreceptor-ligand complexes, comprising

and wild-type 3FA2 complex with amino acids, LYS at
position 684, GLU at position 740, and SER af position
760 contain conventional hydrogen bonds, and HIS at
position 685 contains unfavorable donor-donor and
pi-pi stacking interactions.

four distinct ligands - namely, curcumin, quercetin,
resverafrol, and 5FU - utilizing the mutant-type 3FA2
receptor depicted in Figure 4A, are presented.
Throughout the 25 ns simulation, the mean RMSF
values of the complex structures involving the mutant-

Figure 2. The images generated by Discovery Studio 2021 Client depict interactions between the ligands curcumin,
quercetin, resveratrol, 5FU, and the mutant-type 3FA2 receptor, respectively. The top row modes represent the lowest binding
conformations calculated in binding studies (A1, A2, A3, A4), while the bottom row frames represent final snapshots from MD
simulations (B1, B2, B3, B4), respectively.

Figure 3. The images generated by Discovery Studio 2021 Client depict interactions between the ligands curcumin, quercetin,
resveratrol, 5FU, and the wild-type 3FA2 receptor, respectively. The top row modes represent the lowest binding conformations
calculated in binding studies (A1, A2, A3, A4), while the bottom row frames represent final snapshots from MD simulations (B1,
B2, B3, B4), respectively.
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Figure 4. RMSF graph depicting the fluctuations of the mutant-type 3FA2 receptor (A) and wild-type 3FA2 receptor (B) in

complex with ligands, respectively.

type 3FA2 receptor paired with curcumin, quercetin,
resveratrol, and 5FU ligands are 0.20, 0.15, 0.30, and
0.25 nm, respectively. Upon detailed examination of
the RMSF graph of the mutant-type 3FA2 and curcumin
complex, peaks are observed at atoms 2347, 3472,
and 4521. Similarly, in the RMSF graph of the complex
formed with quercetin, peaks are identified at atoms
2353, 3337, 4508, and 5692. In the RMSF graph of the
mutant-type 3FA2 and resveratrol complexes, peak
values are observed at atoms 1182, 2424, 3305, and
4476. Additionally, in the RMSF graph of the complex
formed with 5FU, peak values occur at atoms 1203,
3333, 4490, and 5567. Figure 4B depicts the RMSF
graphs of the receptor-ligand complexes formed with
the wild-type 3FA2 receptor and four different ligands:

curcumin, quercetin, resveratrol, and 5FU. The average
RMSF values of the complex structures formed with
curcumin, quercetin, resveratrol, and 5FU ligands of
the wild-type 3FA2 receptor are 0.20, 0.30, 0.25, and
0.28 nm, respectively. Upon examination of the RMSF
graph of the wild-type 3FA2 and curcumin complex,
peaks are observed at atoms 1206, 1937, 3656, and
4464. In the RMSF graph of the complex formed with
quercetin, peaks are identified at atoms 3310 and
4471. Furthermore, in the RMSF graph of wild-type 3FA2
and resveratrol complexes, it is noted that the values
peak at atomic positions similar to quercetin.

Radial Distribution Function (RDF)

The RDF graphs of the complexes formed by curcumin,

Figure 5. RDF graph illustrating the radial distribution function between the ligands and the binding sites of the mutant-type
3FA2 receptor (A) and wild-type 3FA2 receptor (B), respectively.
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quercetin, resveratrol, and 5FU ligands with the
mutant-type and wild-type 3FA2 receptors during
the 25-nanosecond molecular dynamics simulation
are shown in Figure 5. Upon inspection of the values
for the complex formed with curcumin in Figure 5A,
a peak is observed at 0.81 nm with a value of 13.23.
The peak value for the quercetin complex is 12.91 at
0.84 nm. Although a distinct peak is not observed in
the resveratrol complex, its highest value is 17.75 at
0.86 nm. 5FU is at a distance of 17.48 with a value of
0.73 nm. The graphical results show that curcumin and
quercetin ligands are densely present in the receptor
structure at a distance of 1 nm and establish strong
interactions. When examining the RDF graphs depicted
in Figure 5B, it is observed that the complex formed
with the natural agent curcumin and the wild-type
3FA2 receptor lacks a distinct peak point. However,
the highest value is 9.23 at a distance of 1.40 nm. In
confrast, distinct peak points are observed in the RDF
values for the complexes formed with quercetin and
resveratrol. These values are 15.46 at 0.81 nm and
14.64 at 0.77 nm, respectively. There is a distinct peak
in the chemical ligand 5FU complex. If it is necessary
to specify the peak value of the RDF value, it is 16.34
at 0.67 nm.

Root Mean Square Deviation (RMSD)

The results of the RMSD analyses conducted to examine
the stability of the protein and ligand complexes
are shown in Figure 6. When examining the RMSD
values of different ligand complexes with the mutant-
type 3FA2 receptor in Figure 6A, it is evident that the
graphs of the curcumin and quercetin complexes
exhibit remarkable stability. The values for these two

complexes range from 0.2 to 0.3 nm. The resveratrol
complex was observed to stabilize at approximately
0.2 nm after 6.80 ns. The graph of the 5FU complex
progresses quite stable throughout the simulation.
The average RMSD values of this complex are around
0.3 nm. In the RMSD graphs of the wild-type 3FA2
receptor and various ligand complexes in Figure 6B,
the curcumin complex exhibits overall stability. Upon
closer inspection, it adopts a more stable form around
1.43 nm after 13 ns. Similar results were obtained for the
graphs of the quercetin and resveratrol complexes.
The RMSD values of both complexes are around 0.5
nm, indicating a highly stable graph representation.
The graph of the receptor-ligand complex formed
with 5FU, a chemical ligand, is quite stable. In general,
stability was reached around 0.4 nm after 3 ns of
simulation.

Radius of Gyration (Rg)

Rg analyses were conducted to understand the
compactness of the complexes formed by the mutant-
type and wild-type 3FA2 receptors with curcumin,
quercetin, resveratrol, and 5FU ligands. The Rg analysis
data for all structures are shown in Figure 7. When
examining the Rg graphs of the mutant-type 3FA2
receptor and other ligand complexes in Figure 7A, it
is observed that the values of the curcumin complex
remained stable at around 2.5 nm throughout the 25
ns simulation period, corresponding to 25000 ps. The
quercetin complex exhibited stability around 2.3 nm
between 5 and 16 ns, although some fluctuations are
present in the graph. The Rg values obtained for the
resveratrol complex fluctuated between 2 and 2.5
nm. 5FU showed values around 2.48 nm. When the

Figure 6. RMSD graph showing the structural deviations of the mutant-type 3FA2 receptor (A) and wild-type 3FA2 receptor (B)

during the simulation in the presence of ligands, respectively.
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Figure 7. Rg graph representing the compactness of the mutant-type 3FA2 receptor (A) and wild-type 3FA2 receptor (B) in

complex with ligands throughout the simulation, respectively.

Rg graphs of the wild-type 3FA2 and different ligand
complexes in Figure 7B are examined, it is observed
that the Rg values of the complex formed with
curcumin ranged between 2.4 and 2.6 nm throughout
the simulation. The quercetin complex fluctuated
between 1.75 and generally 2 nm, the resveratrol
complex ranged generally between 2.18 and 2.4 nm,
and finally, the 5FU complex hovered around 2.5 nm.
The value of the complex formed with curcumin is
higher than the other ligands, but the difference is only
0.1 nm. The quercetin complex stabilized around 2.3
nm after 7.5 ns. In the resveratrol complex, a smoother
graph is observed around 1 ns at approximately 2.5
nm, yet increasing fluctuations persist throughout
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the simulation period. The average Rg values of the
5FU ligand complex throughout the simulation are
between 2.4 and 2.6 nm, but there is a constant
fluctuation.

ADMET Properties Prediction of Ligand Molecules

When examining the data in Table 2, the results of
ADMET analysis of the complexes formed by the
mutant-type 3FA2 receptor with different natural agent
ligands after docking and MDS are observed. In the
docking results section, curcumin exhibits a Consensus
Log Po/w value of 3.03, indicating its high lipophilic
properties. While the Log Kp (skin permeation) value
was -6.28 cm/s in the data obtained after docking, it
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decreased to -2.28 cm/s post-MDS. When examining
Table 3 for the ADMET analyses of wild-type 3FA2 and
natural ligands after docking and MDS, similar results to
Table 2 are observed. In Table 3, while the Consensus
Log P/o (Log Po/w) value of the quercetin ligand after
docking was 1.23, it decreased to 0.51 after MDS.
The ADMET analysis results generally demonstrate
favorable outcomes for each natural agent for both
the mutant-type and wild-type 3FA2 receptors. Based
on these analyses, curcumin emerges as the ligand
with the most favorable properties. Subsequent data
for both docking and MDS of ADMET assays obtained
with mutant-type and wild-type 3FA2 receptors of the
5FU ligand in Table 2 and Table 3 are identical. This
ligand is generally good as a drug.

Discussion

Within the scope of this study, natural and chemical
ligands of mutant-type and wild-type 3FA2 receptors
associated with the BRCA1 gene were analyzed using
molecular modeling techniques such as molecular
dockingand moleculardynamicssimulations. Asaresult
of these analyses, the binding affinities and structural
stability of the receptor-ligand complex structures were
evaluated. According to the findings, it is an expected
result that 5FU, which is widely used in the freatment of
breast cancer, has a high affinity with the receptors.
The fact that the docking results obtained with natural
agents are higher than -6 kcal/mol, and especially the
result of the quercetin ligand being even better than
the 5FU ligand, shows that natural agents provide a

Table 2. ADMET properties prediction results for ligands from mutant-type.

~ Log Kp
sgr?:us (skin) al BBB
Results Ligand o perme- Absorp- Perme-
9 ation, fion ant
Po/w
cm/s)
Curcumin 3.03 -6.28 High No
Quercetin 1.23 -7.05 High No
Docking
Resveratrol 2.48 -5.47 High Yes
5FU 0.13 -7.73 High No
Curcumin 3.03 -2.28 High No
Quercetin 1.23 -7.05 High No
MD
Resveratrol 2.49 -5.52 High Yes
SFU 0.13 -7.73 High No

Table 3. Wild-type 3FA2 receptors and natural agents ligands ADMET properties prediction results.

. Log Kp
sgr?snus (skin) Gl BBB
Results Ligand 1 perme- Absorp- Perme-
g ation, fion ant
Po/w
cm/s)
Curcumin 3.03 -6.28 High No
Quercetin 1.23 -7.05 High No
Docking
Resveratrol 2.48 -5.47 High Yes
5FU 0.13 -7.73 High No
Curcumin 3.05 -6.58 High No
Quercetin 0.51 -7.48 High No
MD
Resveratrol 2.49 -5.52 High Yes
5FU 0.13 -7.73 High No
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p. CY- CY- CY- CY- CY- Bioa-
Sug_g_ PIA2 P2C19 P2C9 P2D6  P3A4  vaia-
Inhibi-  Inhibi-  Inhibi-  Inhibi-  Inhibi- bility
rate
tor tor tor tor tor Score
No No No Yes No Yes 0.55
No Yes No No Yes Yes 0.55
No Yes No Yes No Yes 0.55
No No No No No No 0.55
No No No Yes No Yes 0.55
No Yes No No Yes Yes 0.55
No Yes No No Yes Yes 0.55
No No No No No No 0.55
p. CY- CY- CY- CY- CY- Bioa-
sy PIA2  P2C19 P2C9  P2D6  P3A4  vaila-
Inhibi- Inhibi-  Inhibi-  Inhibi-  Inhibi- bility
rate
tor tor tor tor tor Score
No No No Yes No Yes 0.55
No Yes No No Yes Yes 0.55
No Yes No Yes No Yes 0.55
No No No No No No 0.55
No No No No Yes Yes 0.55
No No No No No No 0.55
No Yes No No Yes Yes 0.55
No No No No No No 0.55
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strong binding with the receptor. This proves that the
natural agents curcumin, quercetin, and resveratrol
provide much better interactions with the crystal
receptor structures of the BRCA1 gene associated
with breast cancer (23, 35). In our study, the binding
energy results presented in Table 1 indicate that the
scores for wild-type and mutant-type BRCA1 receptors
are relatively similar. While this finding suggests that
the control and experimental group ligands exhibit a
broad interaction spectrum, it also raises the possibility
of alack of selectivity between the two receptor types.
Reduced selectivity, in particular, could potentially
result in off-target effects and lead to drug-related side
effects. Nevertheless, this study specifically focuses on
evaluating the individual effects of each ligand on
BRCAT1-related wild-type and mutant-type receptors.
It is crucial to highlight that no combinatorial effects
of the ligands were investigated within the scope of
this study.

Amino acids and interactions formed between
mutant type 3FA2 and wild type 3FA2 receptors
and other ligands are visualized both after docking
and MDS to determine the stability of the complex
structures and are shown in Figures 2 and 3. Van der
Waals interactions between receptors and ligands,
conventfional hydrogen bonds, alkyl, and pi-alkyl
interactions, amide-pi stacked, unfavorable donor-
donor, pi-anion, pi-alkyl, pi-donor interactions,
hydrogen bond, and pi-cation interactions can be
seen. Conventfional hydrogen bonds are observed
on these amino acids, facilitating hydrogen bond
formation between the curcumin ligand and the
hydrogen bond donor (35). Amide-pi interaction type
is characterized by the electrostatic atfraction forces
between the amide hydrogen or carbonyl oxygen
of the amide group and the pi-electron cloud in the
aromatic ring 34. These interactions occur between
aromatic amino acid residues in the active site of the
receptor and amide groups in the ligand (35, 36). The
resulting interactions and bond types influence the
biological activities of the receptor and ligand by
enhancing their binding aoffinity to each other (37).
Pi-anion interactions indicate the aftractive force
between a negatively charged anion group and an
aromatic system. Their effect on the receptor and
ligand is to assist in identifying specific binding sites
(38). Thanks to these interactions, the ligand binds to
the receptor more compactly. Unfavorable Donor-
Donor Interactions occur when the distance between
two hydrogen bond donors is short, but no energy is
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sought here (39). This type of interaction can affect
the binding energy and stability state of the ligand (39,
40). Pi-donor hydrogen bond and pi-cation interaction
types increase the binding affinity by strengthening
the stability between the protein and the ligand.

Examining the receptor-igand complex maps after
the molecular docking and molecular dynamics
simulation phase is very important in terms of
understanding the inferactions between structures,
the changing behavior of the interactions over
time, and the changing behavior depending on the
changing environment. Upon inspecting the curcumin
complex map in B1 of Figure 3 after MDS, it is observed
that amino acids PRO, ALA, Glutamic acid (GLU),
and Methionine (MET) are located at positions 610,
613, 655, and 768, respectively. These amino acids
and their positions differ from those observed in Al.
This variation may be attributed to factors such as
receptor and ligand flexibility, solvent effects, and
ion inferactions. While the docking stage occurs in a
simplified solvent or vacuum environment within the
in-silico setting, molecular dynamics simulations are
typically conducted using solvent models and ions
that closely mimic experimental conditions (41). Such
environmental distinctions possess the capability to
alter the behavior and interactions of the receptor and
ligand within the binding region. Despite the presence
of different amino acid residues in the wild-type 3FA2
and guercetin complex map in B2, it encompasses the
amino acid residues obtained following the docking
stage. Nevertheless, certain types of bond interactions
between amino acids have undergone alfterations.
This phenomenon can be attributed fo various
factors, including binding stability and conformational
modifications (37). The consistent identification of the
same amino acids obtained during docking through
molecular dynamics simulationindicates stable binding
between the ligand and the receptor (36). The shift in
bond types is indicative of robust interactions. When
examining the ligand complex maps of resveratrolin A3
and B3, the sole common amino acid observed is ILE.
Generally, all other amino acids exhibit variations. This
observation suggests that the binding site of the wild-
type 3FA2 receptor displays flexibility, while the ligand
undergoes conformational changes. Moreover, they
strive to achieve stable binding by minimizing energy
when the receptor and ligand interact. The rationale
behind this alteration post-docking and MDS is to
attain an appropriate docking position that adheres
to the specified criteria. The consistent presence of the
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ILE amino acid in the receptor-ligand map following
both steps signifies its pivotal role in stability during
receptor-igand binding. Overall, upon scrutinizing
the receptor-ligand bond maps of the wild-type 3FA2
receptor and various ligands after docking and MDS,
it becomes evident that quercetin, with similar amino
acid residues and offering the highest stability, stands
out. When examining the receptor-ligand maps of
the mutant-type 3FA2 and various ligands after
docking and MDS in images Al and B1 in Figure 2, it
is observed that the amino acids TRP at position 680,
LYS at position 688, SER at position 761, ASP at position
765, and MET at position 768 remain consistent. These
findings suggest that the amino acid composition of
the mutant-type 3FA2 receptor and the curcumin
ligand remains unchanged, indicating stability in the
binding interactions and positioning of the complex
(41). The fact that the curcumin ligand interacts with
the same amino acids in both stages reveals that the
conformations of the complex structure are highly
minimized (40). The formation of the same receptor-
ligand map after docking and MDS shows that the
binding affinity is quite good (41). When images A2
and B2 in Figure 3 are examined, it is observed that
the amino acids ARG, ASP, and LEU, numbered 705,
763, and 773, respectively, remain unchanged in
the quercetin complex map. Additionally, TRP at
position 762 and LEU amino acids at position 775 are
newly identified following MDS. The persistence of
quercetin’s interaction with the same amino acids
post both docking and MDS suggests the stability of
the ligand within the binding site. The emergence
of new amino acids after MDS may be attributed to
conformational changes in the receptor and ligand-
induced by factors such as solvent and ion presence
during MDS (38, 41). Furthermore, this phenomenon
may be due to the optimization of bonding
configurations to minimize energy. When examining
the interaction map between the receptor-ligand
in A3 and B3, it is observed that only the LYS amino
acid number 688 remains consistent with resveratrol
after both docking and MDS. With the mutant-type
3FA2 receptor, the resveratrol ligand appears to
exhibit significantly lower stability and binding affinity
compared to the curcumin and quercetin ligands. In
the B4 image in Figure 2, in the complex formed with
the 5FU ligand and mutant-type 3FA2, the amino acids
GLY at position 681 and SER at position 761 contain
carbon-hydrogen bonds, THR at position 682 and GLU
at position 740 contain conventional hydrogen bonds,
ASP at position 741 contfains unfavorable donor-
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donor interactions, and HIS at position 685 contains
pi-pi stacked interactions. In the B4 image in Figure
3. when examining the interaction of the 5FU ligand
and wild-type 3FA2 complex with amino acids, LYS at
position 684, GLU at position 740, and SER at position
760 contain conventional hydrogen bonds, and HIS at
position 685 contains unfavorable donor-donor and
pi-pi stacking interactions.

As a result of the molecular dynamics simulation,
RMSF, RDF, RMSD, and Rg analyses were performed.
These analyses are conducted to evaluate the
stability of receptor-ligand complex structures formed
by natural and chemical agents (42). Root Mean
Square Fluctuation (RMSF) measures the average
deviations in the positions of atoms over time (43).
RMSF values serve as analyfical tools to evaluate
the stability, flexibility, and dynamic behavior of
receptor and ligand structures and to understand the
conformational changes occurring in the active site of
the receptor (42, 43). When the RMSF values of mutant-
type and wild-type receptors and ligand complexes in
Figure 4 are compared, it is seen that the complexes
formed with natural agent ligands are close to the
complex formed with chemical drug ligands when
the RMSF is examined. This is because natfural agents
exhibit greater stability with the mutant-type 3FA2
receptor associated with breast cancer and form
stfronger binding interactions than chemical drugs
(12, 42). As a result of RMSF analyses, it is concluded
that the structure showing the highest stability among
natural agent ligands and mutant-type 3FA2 receptor
complexes is the complex formed by the quercetin
ligand. This is due to the strong sfructure and bioactive
properties of quercetin (44). From the results of RMSF
analyses of wild-type 3FA2 receptors and ligands, it
has beenrevealed that curcumin shows drug potential
that can perform various tasks such as regulating the
DNA mechanism of the breast cancer-related BRCA1
gene. This shows that curcumin exhibits a strong
interaction with the BRCAT gene receptor associated
with breast cancer and has the potential o strengthen
the repair mechanism of this gene (45). The fact that
both mutant-type and wild-type 3FA2 receptors give
the best results with curcumin shows that it has the
potential to be an alternative therapeutic agent,
especidlly to the chemical ligand 5FU, in the tfreatment
of breast cancer.

RDF analysis is a mathematical function used to
discover the particle pair density of entities such as
atoms and molecules located at certain distances
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(46). In the field of molecular dynamics simulation,
RDF plots are used to analyze distance distributions
between proteins and ligands. These RDF plofs allow for
the investigation of the locations of strong interaction
regions between the protein and ligand and the study
of the formation mechanisms of complex structures
and conformational changes (47). When the RDF
graph in Figure 5A is examined, it is seen that the peak
values of curcumin and quercetin are more prominent
than resveratrol. The sharp peaks in the RDF graphs
formed by these two ligands and the mutant-type
3FA2 receptor are interpreted as the ligands providing
strong stability and structural order with the receptor
structure (42, 46). The absence of distinct peaks in
the graph of the resveratrol complex indicates that,
according to the RDF definition, atom pairs at a
certain distance are distributed over a wide area
and the stability of the receptor-igand complexes
decreases (46). As aresult of examining the RDF values
of the complexes obtained with the mutant-type 3FA2
receptor, it can be said that the curcumin complex is
the most suitable. The presence of a single peak in this
structure suggests a strong binding affinity between
curcumin and the mutant-type 3FA2 receptor. The
decrease in RDF values of curcumin beyond a 1 nm
distance indicates that there is a specific binding
site between the receptor and the ligand. The fact
that there is a distinct peak in the RDF graph of the
mutant-type 3FA2 complex formed with RDF indicates
that it has a specific binding point. In general, good
results were obtained in the complexes obtained with
the wild-type 3FA2 receptor in Figure 5B. Particularly
distinct peaks are observed for quercetfin and
resveratrol ligands. High RDF values indicate that the
intferactions between the receptor and the ligand are
strong (42, 47). The absence of peaks and lower RDF
values in the graphs of curcumin complexes indicate
conformational changes in the receptor-ligand
binding regions (47). The fact that curcumin does not
give the expected RDF results in the wild-type 3FA2
receptor but gives goodresultsin the mutant-type 3FA2
receptor of the BRCA1 gene associated with breast
cancer suggests that the natural agent curcumin has
the potential to play a therapeutically effective role
in BRCATl-induced breast cancer (46, 47). When the
values of wild-type 3FA2 and ligands are examined, it
appears that the natural agents curcumin, quercetin,
and resveratfrol have the potential fo regulate and
repair the BRCA1 gene mechanism (46). However, all
three natural agents give similar and good results in
mutani-type 3FA2 complexes, such as the complexes
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formed with the chemical ligand 5FU, indicating that
they are natural therapeutic agents that can be used
in cancer freatment.

In mathematical terms, RMSD is the deviation of
the mean squares of the positions of atoms over a
given time (48). In this study, RMSD plofs are used to
analyze the stability and structural changes of protein
and ligand complexes. The graphs of curcumin and
quercefin complexes formed with the mutant-type
3FA2 receptor in Figure 6A show remarkable stability,
indicating an exitremely compact, stable, and
favorable interaction (46). The fact that the values of
the resveratrol complex are slightly higher and irregular
compared to other natural agent complexes is due to
the structure of resveratrol (44). The fact that the RMSD
values of the mutant-type 3FA2 receptor and the 5FU
chemical ligand are so stable indicates that they have
a strong binding affinity. In the RMSD analysis of the
complexes formed with wild-type 3FA2 in Figure 6B, it
was seen that quercetin, resveratrol, and 5FU formed a
more stable graph compared to the other complexes.
It shows that the wild-type 3FA2 receptor binds tightly
and consistently to the binding site of quercetin and
resveratrol ligands (48). The reason why the graph
of the receptorligand complex formed with the
chemical ligand 5FU progresses quite stably is that the
chemical structure of the 5FU ligand is quite small and
simple, it has a good binding affinity with the receptor,
and stable RMSD values are emphasized (29, 46). In
our RMSD graphs, it is observed that particularly for
wild-type and mutant-type receptors, curcumin and
resveratrol ligands show noticeable fluctuations at
the beginning of the simulation (44). However, those
mentioned ligands are natural agents containing
various functional groups and aromatic rings (25).
Therefore, they can undergo conformational changes
by exhibiting flexibility during binding fo the receptor,
which can be reflected in the RMSD graphs (48). The
fact that each ligand-receptor complex eventually
reaches a stable form and that the RMSD values,
including fluctuations, remain below 1 nm aligns with
values accepted in other literature studies (29). This
demonstrates that the protein-ligand complex and
the simulation system are stable. Numerous studies by
Singh and colleagues suggest that such fluctuations
are caused by the dynamic conformational changes
of the ligands and the flexibility of the receptor's
binding pocket(44). Consequently, the RMSD results
obtained in this study fall within the 0 to 1 nm range
accepted in the literature and are consistent with
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studies indicating that the overall system stability is not
adversely affected, as expected.

The term Rg is defined mathematically as the square
root of the weighted average of the squares of the
distances of their masses, tfaking the center of mass of
the molecules as a reference (49). Within the scope of
molecular dynamics simulation, Rg is used to measure
the compactness of the protein and ligand complex
and to analyze the behavior of the complex over fime
(50). The reason why there are some fluctuations in the
graphs of the complexes obtained with the mutant-
type 3FA2 receptor in Figure 7A is that the ligands
undergo some conformational changes during
binding with the receptor (49). According fo the
results obtained, it is seen that although the binding
stability of resveratrol with the receptor is moderate,
it exhibits a strong binding affinity with curcumin. The
quercetin ligand also showed positive results within
the scope of Rg graphs, revealing that it formed a
compact structure with the receptor and the values
stabilizing around 2.3 nm affer 7.5 ns. Low Rg values
and ensuring certain stability are critical features for
potential drug candidates in the treatment of BRCA1
gene-related breast cancer (51). When the Rg graphs
of the wild-type 3FA2 receptor and different ligand
complexes in Figure 7B are examined, the fluctuations
in the curcumin complex are much lower than the
others, resulting in a more stable and smooth graph.
Therefore, it is concluded that the complex formed
with  curcumin maintains a stable conformation
throughout the simulation (50). The quercetin complex
with the wild-type 3FA2 receptor appears to stabilize
affer a certain point. This reveals that there are
conformational changes due to increased fluctuations
compared to the curcumin results. The observation
of greater fluctuation in the 5FU complex and other
ligand complexes is due to conformational changes
(49, 51). The average Rg values of the 5FU complex
were observed to have small fluctuations throughout
the simulation, indicating that a stable complex
was formed. In conclusion, when the Rg values and
graphs are examined, the stability of the graphical
fluctuations of the curcumin complex indicates that
the complex formed with the wild-type 3FA2 receptor
is stable and its binding is compact. This complex has a
potentially high affinity. As a result, in wild and mutant-
type receptor species, curcumin ligand Rg showed
low fluctuations and a stable structure in graphical
values and showed the best compactness compared
to other complexes (44). Although resveratrol and
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quercetin ligands showed good results in terms of Rg
value, the fluctuations they showed indicated that
both ligands underwent conformational changes.
The control group ligand 5FU showed a good stability
profile with the receptors, but it did not fully reach the
binding properties as good as natural agents (48).

Consisting  of five basic concepts: absorption,
distribution, metabolism, excretion, and toxicity, ADMET
analyzesthe pharmacokinetic and pharmacodynamic
properties of natural or chemical substances during
the drug discovery process (52). While the binding
behavior of the ligand to the receptor is examined
as a result of docking and MDS, the properties of the
ligand in biological systems are examined through
ADMET analysis (53). Evaluations from these analyses
help to understand the clinical applicability of natural
or chemical ligands with discovered therapeutic
potential (54). The analyses obtained with SwissADME
yield terms such as Consensus Log Po/w value, Log Kp
(skin permeability), Gl absorption, BBB passage, P-gp
substrate, and CYP enzyme inhibitors (53). Considering
these concepts, the consensus Log Po/w value
represents the lipophilicity level of the ligands (55). A
high lipophilicity value of the ligands indicates that
they can easily cross the cell membrane. The Log Kp
(skin permeability) value indicates the ability of ligands
to pass through the skin, and Gl absorption indicates
the absorption potential in the gastrointestinal fract
(52, 55). BBB passage indicates the ability to cross
the blood-brain barrier, and P-gp substrate indicates
whether the ligand is a substrate for p-glycoprotein
(56). CYP enzyme inhibitors show the potential to
inhibit P450 (CYP) enzymes (55). ADMET analysis results
of ligands after docking and MDS are compared. The
reason for this comparative analysis is to measure
the stability of data such as the Consensus Log Po/w
obtained after the ADMET analysis of the ligands and
to determine the stability of the ligands accordingly
(54, 56). When the results were examined in general,
it was seen that the Log Kp (skin permeability) value
obtained after docking in the curcumin ligand
decreased after MDS. This can be explained by the
fact that during MDS, it is affected by the presence of
solvents and ions in the environment, leading to the
formation of new interactions (e.g., van der Waals)
(54, 57). However, the decrease in this value during
MDS indicates an increase in the skin permeability of
the ligand. Repeating the ADMET analysis with an in
silico experiment is important to ensure the reliability
of both the ligand and the resulting data (57, 58).
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In both scenarios, the curcumin ligand shows high
absorption in the gastrointestinal fract. However, data
obtained after docking and MDS lack BBB passage,
P-gp substrate, and CYP2C19 and CYP2Dé inhibitors.
The lack of BBB passage prevents the curcumin
ligand from passing into the central nervous system
(53). In this case, if this ligand has any neurotoxic
effects, it helps reduce them. However, the lack of
BBB permeability of the curcumin ligand intended for
breast cancer treatment reveals its inability to reach
metastases spread to the central nervous system. The
absence of a P-gp substrate indicates the potential
to increase the intracellular concentration of the
curcumin ligand. Thus, curcumin may exhibit more
effective biological activity within the cell. Many drugs
are metabolized in the presence of CYP2C19 and
CYP2Dé enzymes. The fact that the curcumin ligand
does not inhibit these enzymes reduces the risk of side
effects that may occur with other drugs. Additionally,
the fact that curcumin does not inhibit these enzymes
is very important for liver health. When the presence of
CYP2C9 and CYP3A4 inhibitors is examined, curcumin
shows the potential to remain in the body for a longer
time due to this feature. However, these enzymes are
also capable of metabolizing many drugs. Therefore,
it is important to monitor for possible side effects of
curcumin and other medications. The bioavailability
score of the curcumin ligand is 0.55, like other ligands,
and shows moderate bioavailability and therapeutic
properties. This ligand is effectively absorbed into the
body orally and is viewed as a potential therapeutic
natural agent that specifically targets the breast
cancer-associated BRCA1 gene structure (54).
When ADMET analyses of other natural ligands were
examined, similar data were observed with curcumin.
The Log Kp (skin permeability) value of the resveratrol
ligand obtained after docking decreased by 5 cm/s
after MDS. Although this decrease is relatively small, it
indicates that the skin permeability of the resveratrol
ligand decreased after simulafion (55). In Table 3,
the decrease in the Consensus Log P/o (Log Po/w)
value of the quercetin ligand after docking and MDS
shows that there is a decrease in the lipophilicity of
the quercetin ligand, its hydrophobic interactions
decrease, and its hydrophilic properties increase. For
other ligands, no significant changes were observed
in the data obtained after docking and MDS. ADMET
analysis results generally show positive results for both
mutant-type and wild-type 3FA2 receptors for each
natural agent. Based on these analyses, curcumin
stands out as the ligand with the most favorable

66

properties. Subsequent data of docking and post-
MDS ADMET assays of the 5FU ligand with mutant-type
and wild-type 3FA2 receptors in Tables 2 and 3 are
identical. This ligand is generally considered a good
medicine. However, low lipophilicity means that it may
be inadequate in exceptional cases such as central
nervous system metastasis of breast cancer. Therefore,
these chemical drug ratios indicate that natural
agents have better drug potential (57, 58).

Based on molecular docking and molecular dynamics
simulation approaches, this study shows that the
natural agents including curcumin, quercetin, and
resverafrol may be alternative therapeutic drug
candidates to the chemical drug 5FU in the tfreatment
of breast cancer due to the BRCA1 gene mutation. In
particular, the fact that curcumin has a good binding
interaction score with receptors associated with
BRCA1 genes forms a stable structure, and has the
expected pharmacokinetic profile is promising for the
discovery of new therapeutic natural agents for breast
cancer treatment.

Conclusion

Breast cancer arises when normal cells in the breast
region undergo abnormal changes, proliferating
uncontrollably and forming malignant tumor cells.
Gene mutations within the BRCA1 gene, associated
with breast cancer, represent significant contributing
factors to the advancement of this disease. Various
chemical drugs, such as 5FU, are available fo prevent
harm to this gene and rectify mutations. Nevertheless,
chemical drugs often entail numerous side effects
that adversely affect the organs of the body, further
exacerbating the toll of cancer freatment. Therefore,
the discovery of new drug agents of natural origin
with minimal side effects presents promising strategies
for treating breast cancer associated with BRCAI
gene mutations. In this study, the receptor linked to
the BRCA1 gene was identified and point-mutated.
Natural agents including curcumin, quercetin, and
resverafrol, targeted for discovering anticancer
bioactive properties, along with the widely used drug
5FU in the market, were selected for comparison of
results. Through separate molecular docking and
dynamic simulatfions with wild-type and mutant-type
3FA2 receptors and other ligands, it was revealed that
natural agents offer interactions akin to the chemical
drug 5FU. These natural agents demonstrated strong
stability with receptors and exhibited favorable
pharmacokinetic properties as assessed by ADMET
assays. It was observed that curcumin exhibited the
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most favorable pharmacokinetic properties among
the natural agents, meeting the feasibility criteria for
a therapeutic natural drug in the treatment of breast
cancer associated with BRCA1 gene mutation. This
study underscores the significance of plant-derived
natural agents as potential treatments for critical
cancer diseases like breast cancer. By shedding light
on other literafure studies aimed at discovering and
developing the bioactive and therapeutic properties
of these natural agents, such as their anticancer
effects, in the in silico environment, this research offers
hope for survival to numerous cancer patients and
humanity at large.
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ABSTRACT

Background: Prenatal breastfeeding self-efficacy is an important parameter affecting the
breastfeeding success and intention of women. Prenatal breastfeeding self-efficacy should be
evaluated in all women with and without GDM.

Aim: The aim of the study was to examine the prenatal breastfeeding self-efficacy of women
with and without Gestational Diabetes (GDM) and to determine the factors that predict prenatal
breastfeeding self-efficacy.

Method: The research is a hospital-based case-control study was conducted. The study was carried
out with 96 women with GDM who were compared with 98 without GDM, who were admitted to
the endocrinology policlinic of a university hospital, in western Tirkiye. The data were collected
using the “Individual Identification Form” and the “Prenatal Breastfeeding Self-Efficacy Scale
(PBSES)". For statistical analysis, t test and Chi-square test were used. Regression analyses were
used fo identify predictors of prenatal breastfeeding self-efficacy.

Results: PBSES of cases was 79.64+15.12 and confrols was 72.01+£15.62. PBSES scores of cases
were significantly higher than controls (p<0.05). Working, family type, and information about
breastfeeding were associated with breastfeeding self-efficacy in women with GDM (p<0.05,
R2=0.341); educational level, working, family type, income level, trimester, information about
breastfeeding, and duration of previous breastfeeding were associated with breastfeeding self-
efficacy in women without GDM (p<0.05, R2=0.612). GDM increased prenatal breastfeeding self-
efficacy scores by 7.6 units (B=7.636, R2=0.059).

Conclusions: The study revealed that prenatal breastfeeding self-efficacy was higher in women
with GDM, it was high in both groups. Prenatal breastfeeding self-efficacy (PBSE) was affected by
some sociodemographic, obstetric, and breastfeeding-related characteristics. Health professionals
should determine the breastfeeding self-efficacy of pregnant women, know the factors affecting
them, and consider them when providing education and counseling. Prenatal education and
support programs should be developed to increase the breastfeeding self-efficacy of women with
and without GDM

Keywords: breastfeeding, self-efficacy, diabetes, gestational, pregnant

oz

Giris: Dogum 6ncesi emzirme 6z yeterliligi, kadinlarnn emzirme basarisini ve niyetini etkileyen énemli
bir parametredir. Dogum 6ncesi emzirme 6z yeterliligi GDM'si olan ve olmayan tOm kadinlarda
degerlendiriimelidir.

Amag: Calsmanin amaci Gestasyonel Diyabeti (GDM) olan ve olmayan kadinlann dogum dncesi
emzirme 6z yeterliliklerini incelemek ve dogum oncesi emzirme 6z yeterliligini yordayan faktérleri
belirlemekfir.

Yoéntem: Arastirma hastane tabanli bir vaka-kontrol ¢alismasidir. Calisma, Trkiye'nin batisindaki bir
Universite hastanesinin endokrinoloji poliklinigine basvuran GDM'li 96 kadin ile GDM'si olmayan 98
kadinin karsilgstinimasiyla gerceklestiriimistir. Veriler “Birey Tanimlama Formu” ve “Prenatal Emzirme
Oz Yeterlilik Olcegi (PEOTO)” kullanilarak toplanmustir. Istatistiksel analiz igin t testi ve Ki-kare testi
kullaniimistir. Regresyon analizleri dogum éncesi emzirme 6z yeterliliginin belirleyicilerini tanimlamak
icin kullanilmistir.

Bulgular: Olgularin PEOTO'i 79.64+15.12 ve kontrollerin 72.01+15.62'dir. Olgulann PEOTO puanlar
kontrollere gére anlamli olarak daha yUksektir (p<0.05). GDM'li kadinlarda ¢alisma, aile fipi ve
emzirme hakkinda bilgi sahibi olma emzirme 6z yeterliligi ile iliskiliyken (p<0.05, R2=0.341); GDM'si
olmayan kadinlarda egitim dizeyi, calisma, aile tipi, gelir dizeyi, trimester, emzirme hakkinda bilgi
sahibi olma ve daha &dnce emzirme sUresi emzirme &z yeterliligi ile iliskiliydi (p<0.05, R2=0.612). GDM,
prenatal emzirme 6z yeterlilik puanlanni 7,6 birim artirmistir (B=7,636, R2=0,059).

Sonuglar: Calisma, dogum o6ncesi emzirme &z yeterliliginin GDM'li kadinlarda daha yUksek
oldygunu, her iki grupta da yUksek oldugunu ortaya koymustur. Prenatal emzirme 6z yeterliligi
(PEQY) baz sosyodemografik, obstetrik ve emzirme ile ilgili &zeliklerden etkilenmistir. Sagik
profesyonelleri gebelerin emzirme 6z yeterliliklerini belilemeli, etkileyen faktoérleri bilmeli ve egitim
ve danismanlik verirken bunlan géz éninde bulundurmalidir. GDM’si olan ve olmayan kadinlarin
emzirme 6z yeterliligini artirmak icin dogum 6ncesi egitim ve destek programlar gelistiriimelidir.

Anahtar Kelimeler: emzirme, 6z yeterlilik, diyabet, gestasyonel, gebe

(PBSE) intention, proficiency, and understanding regarding her

encompasses a pregnant woman's confidence, ability to successfully breastfeed her infant postpartum.
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It also refers to her belief in her ability to successfully
initiate, maintain, and intend breastfeeding. It is a
key factor that can influence a woman's decision to
breastfeed and her confidence in her breastfeeding
capabilities (1,2). PBSE was influenced by women's
access to accurate and comprehensive information
about breastfeeding during pregnancy, social
support systems (partners, family, friends, and health
professionals), previous breastfeeding experiences,
and barriers to breastfeeding (concerns about milk
production and mik adequacy, etfc.) (3-6). PBSE
should be questioned in all pregnant women because
it affects breastfeeding intention and success and
even breastfeeding duration. It was reported that
women with low PBSE had problems with initiating
breastfeeding and stopped breastfeeding early

(3,7.8).
Gestational  diabetes mellitus  (GDM)  affects
approximately 7-15% of pregnancies worldwide

and breastfeeding contributes significantly to the
management of GDM (8). Gestational diabetes
mellitus (GDM) is a type of diabetes that manifests
during pregnancy when the body is unable to produce
sufficient insulin to accommodate the heightened
physiological demands, resulfing in elevated blood
glucose levels. Breastfeeding in women with GDM has
been reported to have potential benefits in terms of
blood glucose control (6,7). Breastfeeding helped to
utilize glucose for milk production, which contributed
to better management of blood glucose in the mother
(3-5). Therefore, increasing PBSE in women with GDM
increased motivation to breastfeed and potentially
helped blood glucose control. Providing information to
women with GDM about the benefits of breastfeeding
in blood glucose management and concerns or
barriers to breastfeeding self-efficacy also increased
women's success in breastfeeding after delivery (7,
9-11).

For mothers with GDM, breastfeeding offers additional
benefits such as improved glucose regulation and
reduced long-term diabetes risk. However, these
individuals often face unique barriers that can affect
their confidence and ability fo initiate and maintain
breastfeeding. Understanding the concept of
breastfeeding self-efficacy, which refers to a mother's
confidence in her ability to successfully breastfeed,
is crifical for designing interventions failored to this
population. Identifying PBSE in women with GDM has
provided an opportunity to assess and support the
breastfeeding beliefs, intfentions, desires, and skills of
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these women diagnosed with GDM during pregnancy
(12-14). Our study revealed the points that healthcare
professionals should pay aftention to.

It was necessary to ensure that women with GDM had
access to breastfeeding counselors or breastfeeding
support groups and to offer support. This support, which
should start during pregnancy and continue in the
postnatal period, can further increase breastfeeding
self-efficacy and promote successful breastfeeding
(7.9). Considering all these, prenatal breastfeeding
self-efficacy played a key role in the breastfeeding
process (an important influence on breastfeeding
decision and ability) in women with GDM (7,9,13-15).
In women with GDM, addressing breastfeeding self-
efficacy was becoming even more critical because
of its potfential role in blood glucose control and
overall maternal and infant health (16-18). Identifying
and addressing the factors affecting breastfeeding
self-efficacy and perceived barriers to breastfeeding
in all pregnant women increased self-efficacy (18-
20). Our study aimed to help health professionals
to develop strategies to overcome these barriers
for pregnant women. Health professionals should
provide accurate information, address concerns, and
offer guidance during antenatal visits. Recognizing
that each woman's experience is unique, health
professionals should tailor their support and education
to the individual needs and circumstances of women
with and without GDM and provide psychosocial
support. Health professionals should prioritize assessing
and addressing self-efficacy during antenatal care to
improve breastfeeding outcomes and promote the
numerous health benefits of breastfeeding for both
mother and child (14,17, 21,22). Our study contributes
to the breastfeeding self-efficacy of women with GDM
in many ways. It also sheds light on how the presence
of gestational diabetes can affect a woman’s self-
confidence and readiness to breastfeed her newborn.
It also contributes to a better understanding of how
gestational diabetes can affect PBSE and informs
stfrategies to support women with and without
gestational diabetes in their breastfeeding process.
Our study also revealed factors associated with PBSE.
It contributed to the development of evidence-based
strategies to support breastfeeding self-efficacy in
this population to improve maternal and newborn
health outcomes. In this context, the aim of the study
was fo examine the PBSE of women with and without
Gestational Diabetes (GDM) and to determine the
factors that predict PBSE.
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Materials and Methods
Study Design

A hospital-based case-control study was conducted
in the endocrinology policlinic of a university
hospital in Izmir, in western TuUrkiye, to assess prenatal
breastfeeding self-efficacy for women with and
without GDM, between April 2023 and August 2023.

Participants

The study cases included 96 women with GDM who
were admitted to the endocrinology policlinic of a
university hospital in western TUrkiye. To achieve the
desired sample size, researchers visited the clinic twice
weekly (on Tuesdays and Thursdays) during the study
period. Out of 152 women who attended the clinic, all
were invited to participate in the study. However, 34
women with GDM were excluded from the sample as
they did not meet the inclusion criteria (11 of them had
Type 1 diabetes, 8 had another chronic disease, 2 had
any pregnancy complication, 2 problems restricting
breastfeeding, 8 were illiterate, 2 can not speak Turkish,
and 1 had neurological or psychiatric disorders),
14 women refused the study and 8 women did not
complete the questionnaires. The study involved 96
women diagnosed with GDM.

The study controls included 98 women without
gestational diabetes mellitus (GDM) residing in the
same geographical region, who were admitted fo the
endocrinology policlinic of the same hospital during
the same interval. All pregnant women are referred
to the endocrinology policlinic. All pregnant women
undergo oral glucose folerance test and the resulfs
are evaluated for GDM. Women with a negative oral
glucose tolerance test were included in the control
group. To recruit the control group, researchers visited
the clinic twice weekly (on Mondays and Wednesdays)
during the study period. Of the 165 women without
GDM who attended the clinic for routine check-ups,
all were invited to participate in the control sample.
However, throughout the study duration, 40 women
were excluded from the confrol sample due to their
failure to meet the predefined inclusion criteria (10
had another chronic disease, 16 women with GDM,
2 had any pregnancy complication, 5 had problems
restricting breastfeeding, 4 were literate, 2 can not
speak Turkish, and 1 had neurological or psychiatric
disorders), 17 women declined participation in the
study, and an additional 10 women did not complete
the questionnaires. The controls comprised 98 women
who did not have GDM.
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The sample size analysis indicated a sufficient statistical
power of 84% at the moderate to large effect size level,
assuming a medium-large effect size of 0.65, with a
significance level (alpha) of 0.05, and with 31 women
allocated to each group. Finally, the analysis included
96 cases and 98 conftrols. The infroductory, obstetric,
and breastfeeding characteristics of both groups were
found to be similar (p> 0.05). All participants provided
informed consent, and the procedures adhered to the
ethical standards outlined in the Helsinki Declaration.
The study was conducted andreportedin accordance
with the STROBE statement.

Data Collection Tools

The data of the study were collected using the
“Individual Identification Form” (16 questions) and the
“Prenatal Breastfeeding Self-Efficacy Scale (PBSES)”
(20 items). All forms were gathered through face-
to-face interviews and completed by the pregnant
women themselves. The completion of forms required
approximately 15 minutes.

Individual Identification Form

The Individual Intfroduction Form was prepared by
the researchers based on previous international
and national studies (3,11,13,21,22). The form
comprised two sections. The first section comprised
10 questions pertaining fo the infroductory and
obstetric characteristics of pregnant women, such
as age, education level, Body Mass Index (BMI),
number of pregnancies, among others. The second
section comprised 6 questions related to the
breastfeeding characteristics of pregnant women,
including breastfeeding experience, satisfaction from
breastfeeding, and similar aspects.

Prenatal Breastfeeding Self-Efficacy Scale (PBSES)

The scale utilized in this study was developed by Wells
et al. (2006) to assess breastfeeding self-efficacy
perceptions among pregnant women. It comprises
20 items, with responses ranging from 1 “Not at all
sure” to 5 “Completely sure” on a five-point Likert
scale. Scores range from 20 to 100, with higher
scores indicating greater perceived self-efficacy. The
scale encompasses four subgroups, including skills
and demands required for breastfeeding (8 items),
gathering information about breastfeeding (5 items),
feelings of embarrassment during breastfeeding (4
items), and social pressure when breastfeeding (3
items). The Cronbach’s alpha value for the original
scale was reported as 0.89 (2). Aydin and Pasinlioglu
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(2018) conducted a study to validate the scale in
Turkish, yielding a Cronbach’s alpha value of 0.85.
In this current study, the Turkish version of the scale
demonstrated a Cronbach’s alpha value of 0.79,
consistent with previous research (1,4,23).

Data collection

Following ethical approval from the university and the
study hospital, the principal investigator liaised with the
nursing departments of the hospital to secure support
for the study. Approval was obtained from the nurses
overseeing the endocrinology policlinic. Pregnant
women attending the endocrinology policlinic,
both with and without GDM, were approached
for participation. Prior to administering the forms,
researchers provided detailed explanations regarding
the study’s objectives, potential benefits, expected
duration of participation, and obtained verbal and
written consent from the parficipants. Informed consent
was obtained from all participants. Upon signing the
consent forms, participants completed an individual
identification form and the Turkish version of the PBSES.
Form completion required approximately 15 minutes,
during which researchers remained available to
address any inquiries. All forms were collected through
face-to-face interviews conducted in a designated
room within the hospital, ensuring participant privacy.

Data analysis

Data analysis was performed using the stafistical
package program SPSS 25.0 (IBM SPSS Statistics, Armonk,
NY, USA). Comparative analyses of the intfroductory,
obstetric, and breastfeeding characteristics between
women with and without GDM were performed
using Chi-square (x2) and t-tests for categorical
and continuous variables, respectively. Normality
of distribution was assessed using the Kolmogorov-
Smirnov test. Breastfeeding self-efficacy was assessed
using the Turkish version of the PBSES, as developed
by Aydin and Pasinlioglu (2018). The PBSES scores of
women with and without GDM were compared using
t-tests. Linear regression analysis was conducted to
ascertain the predictive impact of GDM on prenatal
breastfeeding  self-efficacy. Logistic  regression
analysis was utilized to identify predictors of prenatal
breastfeeding self-efficacy in both groups (with
and without GDM). The coefficient of determination
(R2) was employed to calculate effect sizes in the
regression models. Results were interpreted at a 95%
confidence interval, with statistical significance set at
p<0.05.
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Results
Population characteristics

Among the participants who consented to the
study, 26 women with GDM and 98 women without
GDM completed the questionnaires. Following
propensity score matching, no significant differences
were observed in the introductory, obstetric, and
breastfeeding characteristics between women with
and without GDM. These characteristics included
age, education level, employment status, income,
number of pregnancies, number of living children,
satisfaction from breastfeeding, duration of previous
breastfeeding, and information about breastfeeding
(p>0.05) (Table 1).

PBSES scores of women with and without GDM

The comparison of the PBSES sub-dimension and total
scores of women with and without GDM was detailed
in Table 2. The PBSES score of women with GDM was
79.64+15.12 and women without GDM was 72.01+15.62.
PBSES sub-dimension and total scores of women with
GDM were significantly higher than women without
GDM (p<0.05) (Table 2).

Linear regression analysis of the effect of GDM on
prenatal breastfeeding self-efficacy

In the study, it was determined that women with
GDM affected prenatal breastfeeding self-efficacy
7.6 times more positively than women without GDM
(B=7.636, p=0.001). It was determined that women
with GDM were responsible for 06% of the variance
in their prenatal breastfeeding self-efficacy (p<0.05,
R2=0.059) (Table 3).

Logistic regression analysis of the factors associated
with PBSES in women with and without GDM

Finally, a logistic regression analysis was used to
detect any variation independently related to PBSE
(dependent variables) in women with GDM. The results
of multiple linear regression analysis showed that in
women with GDM, PBSE was negatively associated
with not working (B=-8.321, p=0.008), having a large
family (B=-13.408, p=0.001) and positively associated
with receiving information about breastfeeding
(B=18.195, p=0.000) and explained 34% of the variance
in prenatal breastfeeding self-efficacy (p<0.05,
R2=0.341) (Table 3).

The results of multiple linear regression analysis showed
that in women without GDM, PBSE was negatively
associated with not working (B=-13.162, p=0.002),



Breastfeeding Self-Efficacy of Women With and Without Gestational Diabetes- Topaloglu Oren et al.

Genel Tip Dergisi

Table 1. Comparison of the introductory, obstetric, and breastfeeding characteristics of women with and without GDM (n=194)

GDM
Characteristics (n=96)
MeantSD

Age 33.65+4.97
Gestational week 28.17+3.11
Number of pregnancy 1.80+0.93
Number of living child 1.76+0.87
Duration of previous breastfeeding (month) 14.20+5.71
Desired duration of breastfeeding (month) 18.91+5.59

n %
Education
Under high school 24 25.0
High school and above 72 75.0
Partner’ Education
Under high school 22 22.9
High school and above 74 77.1
Work
Working 68 70.8
Not working 28 29.2
Income
Low 20 20.8
Middle 70 72.9
High 6 6.3
Family type
Nuclear 82 85.4
Extended 14 14.6
BMI
Normal (19.8-26) 13 18,5
High (26.1-29) 20 20.8
Obese (29.1 and above) 63 65.6
Breastfeeding experience
Yes 49 51.0
No 47 49.0
Satisfaction from breastfeeding
Yes 88 67.3
No 10 20.4
Don't know [ 12.2
Information about breastfeeding
Yes 86 89.6
No 10 10.4
Receiving information
Health professionals 78 90.7
Social media 2 2.1
Friends 6 7.2

34
64

27
71

57
41

27
69

83
15

19
22
57

S]]
47

58
4
32

Non-GDM
(n=98)

Mean+SD

32.42+5.06
27.76%3.36
1.69+0.72
1.630.67
12.09+6.58
18.05£5.94

%

34.7
65.3

27.6
72.4

58.2
41.8

27.6
70.4
2.0

84.7
15.3

19.4
22.4
58.2

52.0
48.0

68.6
1187/
1187/

95.9
4.1

61.7
4.2
34.0

Test'/p

-1.704/0.090
-0.884/0.378
-0.902/0.370
-1.134/0.260
-1.709/0.091
-2.253/0.065

Test"/p

2174
0.140

0.552
0.458

3.397
0.065

3.029
0.220

0.020
0.888

1.500
0.472

0.019
0.889

0.527
0.768

2.907
0.088

1.761
0.221

SD: Standard deviation. "t: Independent two sample ‘t' test. “X? Chi-square test, p<0.05. BMI: Body Mass Index. GDM: Gestational Diabetes Mellitus

Table 2. Comparison of PBSES sub-dimension and total scores of women with and without GDM (n=194)

Scale

PBSES

PBSES sub-dimension

Skills and demands required for breastfeeding
Gathering information about how to breastfeed

Breastfeeding around other people and feelings of em-
barrassment during breastfeeding

Social pressure when breastfeeding

PBSES: Prenatal Breast-Feeding Self-Efficacy Scale. SD: Standard deviation. 't: Independent two sample ‘t' test, p<0.05.

had extended family (B=-2.011, p=0.006), having a
low income level (B=-7.241, p=0.022), being in the
3rd frimester (B=-10.597, p=0.006) and positively
associated with the educational level of high school
and above (B=9.377, p=0.007), receiving information
about breastfeeding (B=15.436, p=0.033), and
duration of previous breastfeeding (B=1.403, p=0.000)
and explained 61% of the variance in prenatal
breastfeeding self-efficacy (p<0.05, R2=0.612)
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GDM =
(n=96) Non-GDM (n=98)

MeantSD MeanSD Test'/p
79.64+15.12 72.01£15.62 -3.457/0.001
33.29+5 9] 31.35+£5.81 -2.299/0.023
18.79+4.73 16.67+4.68 -3.134/0.002
14.67+4.17 12.39+4.18 -3.799/0.000
12.88+2.19 11.58+2.83 -3.576/0.000

(Table 3).
Discussion

The study was conducted to examine the PBSE of
women with and without GDM and fo determine the
factors that predict PBSE. In this study, the PBSES score
of the women with GDM (79.64+15.12) was significantly
higher than women without GDM (72.01£15.62). In our
study, it was found that women with GDM had a better
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Table 3. Linear regression analysis to examine the effect of GDM on prenatal breastfeeding self-efficacy (n=194)

Independent Vari- Standard

ables e Error B 1
Constant 72.010 1.554 = 46.340
Group 7.636 2.209 0.242  3.457
(Women with GDM)

Predictors of PBSES among women with GDM (n=94)
Constant 67.729 4.132 16.392
Il e LS 8321 3068 0251 2712
(Not working) ’

Family type -13.408 3978 .
(Extended) 0.314 -3.371
Information about 18.195 4257 0349 4274

breastfeeding (Yes)
Predictors of PBSES among women without GDM (n=98)

Constant 50.490 8.063 - 6,262
Education (High scho-  9.377 3.274 0.366 2,864
ol and above)

Work status -13.162 3.938 -0.444  -3,342
(Not working)

Family type -9.011 3.089 0.336 2917
(Extended)

Income (Low) -7.241 3.039 -0.293  -2,383
Gestational week -10.597 3.670 -0.378 -2,887
(3rd frimester)

Longer Previous Bre- 1.403 0.232 0.702 6,050
astfeeding Duration

(month)

Information about 15.436 6.975 0.247 2,213

breastfeeding (Yes)

. Dur-
Cl 95% R R Ad’:f*ed bin-Wat- p

son
68.945 75075 0242 0059 0054 2125  0.000
3279  11.993 ’ ’ 0.001
59.522 75935 0584 0.341 0.320 2.115  0.000
-14.415 -2.228 0.008
-21.309 -5.508 0.001
9.740 26.651 0.000
34,194 66,787 0.782 0.612  0.534 2.938  0.000
2,759 15,995 0.007
21,121 -5,203 0.002
15,253 -2,768 0.006
13,383 -1,099 0.022
18,015 -3,179 0.006
934 1,872 0.000
1,338 29,534 0.033

B: Unstandardized Coefficient. p:Standardized Coefficient. Cl: Confidence Interval. PBSES: Prenatal Breast-Feeding Self-Efficacy Scale. R% Coefficient of determination,

p<0.05.

Women with GDM: Backward selected. Excluded Variables: Age, education, partner's education, income, gestational week, number of pregnancies, number of living

children, breastfeeding experience. desired duration of breastfeeding.

Women without GDM: Backward selected. Excluded Variables: Age, education, partner's education, income, gestational week, number of pregnancies, number of

living children, breastfeeding experience. desired duration of breastfeeding.

perception of breastfeeding self-efficacy. In addition,
GDM positively affected the PBSES scores of pregnant
women by 7.6 units. This may be because women with
GDM blame themselves for the disease and think that
diabetes will harm their babies. In previous studies,
it was reported that pregnant women with GDM
blamed themselves for the disease, were anxious and
tense, and did not have enough information about the
disease and its effects on the baby (15,16). Therefore,
pregnant women with GDM may have more positive
thoughts and attitudes about the breastfeeding
process, which may have positively affected prenatal
breastfeeding self-efficacy.

In the study, the PBSES scores of women with and
without GDM in our study (79.64£15.12; 72.01£15.62)
were higher than those of Alyousefi et al. (64.07£16.3)
(13), Ince et al. (57.16+6.92) (4) and Konukoglu and
Pasinlioglu (68.08+£14.48) (23). This may be because
most of the women with and without GDM in our
study had breastfeeding experience, were satisfied
with breastfeeding, and received information about
breastfeeding. Breastfeeding self-efficacy is affected
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by factors such as women'’s individual experiences
with breastfeeding, whether they want to breastfeed,
and how they apply what they see around them (24,
25). In addition, the fact that women with GDM who
applied to the endocrinology policlinic were informed
about GDM by diabetes nurses may have increased
their awareness of the breastfeeding process and
breastfeeding self-efficacy. Therefore, we think that
PBSES scores were higher for the women with GDM
compared to women without GDM.

In the present study was determined that not working
was a predictor of PBSE in women with and without
GDM. Not working negatively affected PBSE. Working
women have higher socioeconomic status and
social support than non-working women. Lower
socioeconomic status was also associated with lack
of access to care and worse health outcomes (26-28).
Therefore, women with low socioeconomic status may
have reduced accessibility fo health services related
to the health problem in pregnancy, these women
may be exposed to more health problems and may
have difficulty in controlling the health problem:s.
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Working is one of the important factors that increase
women's social support and these women were able
to reach solutions to problems more quickly (9.29).
In this context, unemployed pregnant women may
not have received adequate social support during
pregnancy and may have more difficulty in coping
with the problems and accessing health care (9,26).
All these reasons may increase the health problems
that unemployed women will experience during
pregnancy, reduce their support, prevent their access
to health care, and cause them to put breastfeeding
on the back burner. Therefore, PBSE of unemployed
women may have been negatively affected.

It was determined in our study that livingin an extended
family was a predictor of PBSE in women with and
without GDM. Breastfeeding self-efficacy included the
headings of desire, skill, knowledge, embarrassment,
and social pressure related to breastfeeding (1,2).
In many cultures, women living in extended families
are responsible for the care of other family members
and have more roles and responsibilities within the
household (30), and therefore women may not have
enough time to breastfeed their babies. However,
most of the women living in extended families lived in
rural areas and had difficulties accessing health care
(31) therefore these women may also find it difficult to
access information about breastfeeding. In addition,
women living in large families had problems such as
not spending enough time with their babies during
breastfeeding and not having a private area where
they could breastfeed (6). For this reason, women may
feel ashamed of the other people they live with, may
have negative perceptions about breastfeeding think
that they will not have privacy, and may feel pressure
to breastfeed (32) and PBSE may be negatively
affected. Living in a nuclear family had a positive
effect on breastfeeding motivation and breastfeeding
readiness of pregnant women (33).

Receiving information about breastfeeding was an
important predictor of prenatal breastfeeding self-
efficacy. Receiving information about breastfeeding
increased PBSES scores by 18.2 units in women with
GDM and by 15.4 units in women without GDM, which
was in agreement with previous studies (15, 21, 22). We
would also like to draw attention to the fact that in this
study, most of the information about breastfeeding was
received from health professionals in women with and
without GDM. This result in our study was very important
in terms of revealing that health professionals were at
an important step regarding breastfeeding processes
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and the self-efficacy of women during pregnancy.
National (21, 22) and international (3,8,11,13) studies
have revealed the positive effect of breastfeeding
education given to women during pregnancy on
women's breastfeeding self-efficacy both during
pregnancy and the postpartum period. It was reported
that breastfeeding education by health professionals
and nurses had a positive effect on breastfeeding self-
efficacy in the postnatal period (7,14).

In our study, we found a positive relationship between
the educational level of high school and above and
PBSE in women without GDM, which was in agreement
with other studies conducted by Alyousefi et al. (13)
and Corby et al. (3). Educational level is an important
parameter affecting the awareness of pregnant
women about breastfeeding. Pregnant women with
higher educational levels were more willing to receive
information about breastfeeding and to breastfeed.
Because these women were more aware of the
benefits of breastfeeding for both mother and baby
(4,21,22).

We found a negative relationship between low
income level and PBSE in women without GDM.
We may associate this result with the lower PBSE of
unemployed pregnant women. This was because not
working reduced the income level of the person and
could negatively affect access to health and social
support (9,26-28). Women with low income levels
who had problems accessing health care and whose
social support was negatively affected also had less
access to adequate and accurate information about
breastfeeding (7,14), and may have false beliefs about
the breastfeeding process and their breastfeeding
success could be affected. Therefore, PBSE of low-
income pregnant women may have been negatively
affected.

In our study, being in the 3rd frimester decreased
the PBSE of pregnant women by 10.6 units. It was
reported that women's fear of childbirth, anxiety
about their babies and themselves, and physical
symptoms increased as they approached the end
of their pregnancies. It was stated that the interest of
pregnant women in the last trimester was focused on
the birth process and having a healthy baby (19,20,34).
Therefore, in our study, we think that the ambivalent
emotional states experienced by pregnant women in
the 3rd frimester in this period diverted their attention
and negatively affected their PBSE.

The length of previous breastfeeding duration of
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pregnant women positively affected PBSE, which was
in agreement with other studies conducted by Corby
et al. (3) and Salarvand et al. (5). Breastfeeding is an
important period that strengthens the mother-baby
bond and has numerous benefits for both mother
and baby. At the beginning of the breastfeeding
process, there may be some problems. However,
as breastfeeding confinued, the mother's sense of
achievement and desire to breastfeed increased
and the mother-infant bond was strengthened.
Therefore, the length of the breastfeeding process
supported  positive  breastfeeding  experiences.
Because breastfeeding is a learned behavior (17,
18). Accordingly, the length of the breastfeeding
period strengthened the relationship between mother
and infant, increased safisfaction, and encouraged
repeat breastfeeding. Therefore, we suggest that the
length of previous breastfeeding has a positive effect
on PBSE.

Limitations and strengths of the study

The strength of our study was that it was the first study
to determine PBSE and the factors affecting it in Turkish
pregnant women with and without GDM. However, our
study had some limitations. The first limitation was that
the study was conducted in a single hospital. Another
limitation was that the study was conducted only
with pregnant women attending the endocrinology
policlinic.

Practical implications

Breastfeedingis averyimportantissue forwomen during
pregnancy and the postnatal period. Education and
counseling on breastfeeding by health professionals
(especially nurses) and breastfeeding counselors
should start during pregnancy and confinue in the
postnatal period. In this way, women's breastfeeding
duration, success, desire, and thus their breastfeeding
self-efficacy may increase. In this context, the factors
affecting PBSE in all women with and without GDM
should be known and taken into consideratfion
when providing educatfion and counseling. In
addition, awareness of all health professionals and
breastfeeding counselors about PBSE should be
increased. In future studies, it was recommended to
give structured training on breastfeeding to women
with and without GDM starting during pregnancy and
continuing in the postnatal period and to conduct
experimental or qualitative studies in which women'’s
breastfeeding experiences and changes in self-
efficacy are determined.
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Conclusions

In conclusion, this study determined the level of PBSE
of women with and without GDM and the factors
predicting prenatal breastfeeding self-efficacy. In our
study, PBSE was high in women with and without GDM,
but it was higher in women with GDM. The factors
predicting PBSEin women with GDM were employment
status, family type, and receiving information about
breastfeeding, while the factors predicting PBSE
in women without GDM were educational status,
employment status, family type, income status,
frimester, length of previous breastfeeding and
receiving information about breastfeeding. Women
need to be assessed comprehensively in terms of
breastfeeding self-efficacy both during pregnancy
and in the postpartum period.
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ABSTRACT

Background/Aims: Breastfeeding myths in married women are thoughts and beliefs without any
scientific basis that prevent full breastfeeding, especially in the first six months of life. The aim of this
study was determine breastfeeding myths and influencing factors in married women.

Methods: This was a cross-sectional descriptive study conducted between May 1 and July 1,
2024, at Yozgat Bozok University Research and Application Hospital Polyclinics. The study included
576 married women over 18 who applied to the polyclinics for any reason, were literate, and
volunteered to participate. Data were collected using a “Descriptive Information Form” and the
“Breastfeeding Myths Scale (BMS).” Permission was obtained from the Yozgat Bozok University
Social and Human Sciences Ethics Committee (Date: 20.03.2024; Decision No: 12/21).

Results: The mean age of the participants was 39.30£14.10 years. Of the women, 30.9% were
between the ages of 25-34, 24.8% were high school graduates, 67.4% were non-working, and 70.8%
were from nuclear families. Additionally, 38.4% had three or more children, 27.4% had vaginal
deliveries, 74% had breastfeeding experience, and 45.7% received support while breastfeeding.
The mean BMS score was 81.64121.62. Socio-demographic and obstetric variables such as age,
educational status, current employment status, income status, number of pregnancies, number of
living children, number of live births, number of vaginal deliveries, and breastfeeding experience
significantly affected breastfeeding myths (p<0.05). There was no statistically significant correlation
between BMS scores and family type, place of residence, number of cesarean deliveries, or
receiving support while breastfeeding (p>0.05).

Conclusion: The study found that married women have breastfeeding myths, although their level
of belief in these myths is low. Sociodemographic and obstetric variables such as age, educational
status, number of live births, number of vaginal deliveries, and breastfeeding experience significantly
affect breastfeeding myths. It is recommended to raise awareness among married women about
breastfeeding myths and their potential harms.

Keywords: breast milk; breastfeeding; myths; breastfeeding myths; woman

fo}4

Amag: Evli kadinlarda emzirme mitleri, dzellikle yasamin ilk alti ayinda tam emzirmeyi engelleyen
ve hicbir bilimsel dayanagi olmayan disince ve inanclardir. Bu ¢alismanin amaci evli kadinlarda
emzirme mitleri ve etkileyen faktérlerin belirlenmesidir.

Gereg ve Yontem: Arastirma kesitsel fipte tanmlayici bir calismadir. Arastirma, 1 Mayis- 1 Temmuz
2024 tarihleri arasinda Yozgat Bozok Universitesi Arastrma ve Uygulama Hastanesi Poliklinikleri'nde,
polikliniklere herhangi bir sebepten basvuran 18 yas ve Ustl, okuryazar olan ve ¢calismaya katimaya
goénullu olan 576 evli kadin ile yUritOimUstir. Verilerin toplanmasindg “Tanitici bilgi formu” ve
“"Emzirme mitleri oI(;egl (EMQO)" kullaniimistir. Arastrmada Yozgat Bozok Universitesi Sosyal ve Beseri
Bilimler Etik Kurulu’'ndan izin alinmigstir (Tarih: 20.03.2024; Karar No: 12/21

Bulgular: Calismaya katilan kadinlarin yas ortalamasi 39,30£14,10 ylldlr Arastirmaya katilan
kadinlann %30,9'unun 25-34 yas araliginda, %24,8'inin lise mezunu, %67,4'0n0n ¢alismadigi,
%70,8'inin cekirdek aile tipinde oldugu belirlenmistir. Kadinlann %38,4'0nUn U¢ ve Uzer sayida
gocugu oldugu, %%27,4'0nUn vajinal dogum yaptdl, %74'0nin emzirme deneyimi yogodlgl
%45,7sinin emzmrken destek aldigi belirlenmistir. Kadinlann EMO puan ortalamasi, 81,64+21,62’dir.
Yas, egitim durumu, gincel calisma durumu, gelir durumu, gebelik sayisi, yasayan (;ocuk sayisl,
canli dogum sayisi, vajinal dogum sayisi, emzirme deneyimi yasama durumu gibi sosyoedemografik
ve obstetrik degdiskenlerin emzirme mitlerini anlamli derecede etkiledigi belirlenmistir (p<0,05).
Kadinlarin EMO puanlari ile aile tipi, yasanilan yer, sezaryen dogum sayisi, emzirirken destek alma
durumlar arasinda istatistiksel olarak anlamli bir iliski bulunmamustir (p>0,05).

Sonug: Arastirmada evli kadinlarin emzirme mitlerine sahip oldugu ve emzirme mitlerine sahip olma
dUzeylerinin dUsUk oldugu; yas, egditim durum, canli dogum sayisi, vajinal dogum sayisi, emzirme
deneyimi yasama durumu gibi sosyodemografik ve obstetrik degiskenlerin emzirme mitleri Uzerinde
6nemli derecede etkili oldugu belilenmistir. Bu kapsamda, evli kadinlarin emzirme mitlerine ve
mitlerin olasi zararlanna ydnelik bilinglendirilmesi &nerilmektedir.

Anahtar Kelimeler: anne sUtl; emzirme; mitler; emzirme mitleri; kadin

Breastfeeding is one of the most effective ways hour after birth, exclusively breastfeeding for the first

to protect child's health

The World Health six months, and continuing breastfeeding alongside

Organization (WHO) and the United Nations Children’s appropriate complementary foods for at least two
Fund (UNICEF) emphasize that breast milk is the optimal years after that are recommended (1, 2). Despite
nutrition for infants, and breastfeeding is crucial in recommendations from both organizations, globally
protecting against many common childhood illnesses. only 46% of newborns start breastfeeding within the first
Furthermore, initiating breastfeeding within the first hour, 48% of infants aged 0-5 months are exclusively
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breastfed, and 59% of children aged 12-23 months
continue breastfeeding with complementary foods (2,
3).Reasons for not achieving breastfeeding initiation as
recommended include maternal employment, health
issues for both mother and baby during breastfeeding,
individual  factors, maternal perceptions  of
inadequate milk supply, and sociocultural factors (4,
5). Maternal perceptions of inadequate milk supply
and sociocultural factors are directly linked to societal
myths (5). Myths are incorrect, distorted, orincomplete
beliefs without any scientific basis (5, 6). Beliefs such as
"colostrum should be expressed and discarded before
feeding the baby,” “water should be given to the baby
after every breastfeeding session,” and "a mother’s
milk in the first few days after birth is insufficient to
satisfy the baby” are societal myths that hinder many
women from breastfeeding as recommended (6).

It is crucial to identify breastfeeding myths and
influencing factors among married women aged 18
and above to ensure effective breastfeeding initiation
after birth. No direct studies have been found in
the literature regarding our research topic. Existing
literature focuses on studies using data collection
forms developed by researchers to investigate
breastfeeding behaviors, breastfeeding practices,
and fraditional behaviors related to breastfeeding
during pregnancy (7, 8) and the postpartum period
(5. 9. 10) among women. This study aims to identify
breastfeeding myths and influencing factors among
married women aged 18 and above. It is expected
that this research will increase awareness about the
topic, shed light on protective practices, educational
and counseling services related fo breastfeeding
myths, and contribute to the literature.

Research questions

To what extent do married women have breastfeeding
mythse

Do sociodemographic characteristics of married
women affect their level of having breastfeeding
myths?e

Do obstetric characteristics of married women affect
their level of having breastfeeding mythse

Material and Methods

The study is a cross-sectional descriptive study
conducted between May and July 2024 in Yozgat
Bozok University Research and Practice Hospital
Outpatient Clinics with married women who applied
to outpatient clinics for any reason.
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The population of the study consisted of all married
women aged 18 years and older who applied fo the
outpatient clinics of Yozgat Bozok University Research
and Practice Hospital for any reason and who agreed
to participate in the study. The minimum sample size
targeted for this study was calculated as 400 with the
help of the Minitap 16 Statfistical Package Program
(standard deviation: 1.0, difference: 0.15, alpha:
0.05, power of test: 0.85). However, in order to better
represent the population, it continued until it came to
a halt and the study was completed with 576 women.
Interviews with women were conducted in outpatient
clinics. After being informed about the subject and
purpose of the study, consent was obtained from
those who agreed to participate in the study. The
data collection form was then filled in by the women
themselves under observation. This process took
approximately 10-15 minutes.

The inclusion criteria were being 18 years of age or
older, being literate, and volunteering to participate
in the study. lliterate women, women under the age
of 18, single women, women with perception disorders
that prevent communication, women with psychiatric
disorders, and married women who refused to
participate in the study were not included in the study.

The data for this study were collected using the
“Introductory InformationForm” andthe “Breastfeeding
Myths Scale (BMS)". The ‘“Introductory Information
Form"” was developed by the researchers based on a
review of relevant literature. It comprised a total of 17
questions, including sociodemographic details (age,
age at marriage, family type, educational status,
current employment status, place of permanent
residence, income status) (7 questions) and obstetric
characteristics (number of pregnancies, number of
live births, number of living children, mode of delivery,
breastfeeding experience, support received during
previous breastfeeding periods, information received
about breast mik and breastfeeding before) (10
questions) (5, 9, 10).

The Cronbach’s alpha value of the BMS scale,
developed by Yilmaz Sezer et al. (6), was determined
to be 0.91. The scale consists of 30 items within one
dimension, all of which are reverse coded. The
minimum possible score on the scale is 30, and the
maximum score is 150. Higher scores indicate a greater
belief in breastfeeding myths, whereas lower scores
indicate fewer beliefs in such myths. Furthermore,
the scale’s cutoff score was set at 119.50. Therefore,
individuals scoring below 119.50 are considered to
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have low levels of belief in breastfeeding myths, while
those scoring above 119.50 are considered to have
high levels of belief in breastfeeding myths (4).

The research data were analyzed using Stafistical
Package for the Social Sciences (SPSS) version 23.0.
The normal distribution of continuous variables was
assessed using skewness and kurtosis tests, confirming
normality. Continuous variables were presented as
mean and standard deviation, while categorical
variables were presented as number and percentage.

The Independent Samples T-Test was employed to
compare two independent groups, and the one-
way ANOVA test was used to compare more than
two groups. Additionally, the Games-Howell test was
applied to compare two quantitative datasets. A
statistical significance level of p < 0.05 was adopted.

Resulis

The mean age of women participating in the study
was 39.30+14.10 years. Among the participants, 30.9%
were aged 25-34, 24.8% were high school graduates,
67.4% were non-working, 62.8% income equals their
expenses, 70.8% belonged to nuclear families, and
59.4% lived in urban districts (Table 1).

Table 1. Distribution of women according to socio-
demographic characteristics (n= 576)

Socio-demographic Characteristics n 3
Age (Mean £SD) 39.30+14.10
Age groups 18-24 years 77 13.3
25-34 years 178 30.9
35-44 years 148 25.8
+45 years 173 30.0
Education status Literate 98 17.1
Primary School 120 20.8
Middle School 78 18,9
High School 143 24.8
Bachelor's degree and higher 137 23.8
Current employ-  Working 188 32.6
ment status Non-working 388 67.4
income status Income is less than expenses 129 22.4
Income equals expenses 362 62.8
Income exceeds expenses 85 14.8
Family type Nuclear family 408 70.8
Extended family 168 29.2
Place of resi- Provincial center / City 144 25.0
dence District 342 59.4
Village 90 15.6

Regarding obstetric characteristics, 38.4% of women
had 3 or more children, 34.5% had experienced 3 or
more live births, 33.9% had 3 or more living children,
27.4% had vaginal deliveries, 16.8% had cesarean
deliveries, 74% had previous breastfeeding experience,
45.7% received support during breastfeeding, and
66.8% received support from healthcare professionals
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(Table 2).

Table 2. Distribution of obstetric characteristics among
women (n= 576)

Obstetric Characteristics n T
Number of pregnancies 0 74 12.8
1 133 23.1
2 148  25.7
3 and above 221 38.4
Number of live births 0 100 174
1 137 238
2 140 243
3 and above 199 345
Number of living children 0 96 16.7
1 135 234
2 150 26.0
3 and above 195  33.9
Vaginal delivery 0 103 17.9
1 112 19.6
2 101 17.5
3 and above 158  27.4
Cesarean section 0 302 524
1 97 16.8
2 58 10.1
3 and above 19 3.4
Experience of breastfeeding Deceased 150  26.0
Living 426 740
Support received for breastfeeding Received 263 45.7
Did not receive 213 37.0
Source of support while breastfeeding* Mother. mot- 218 64.7
her-in-law 225 66.8
Health worker 59 17.5
Internet-TV 32 9.5
Other

*More than one election was held.

The mean score on the BMS scale for women in the
study was 81.64 + 21.62. Specific mean scores on the
BMS scale were as follows: 91.60 + 25.31 for women
aged 45 years and over, 91.61 £ 26.32 for women with
primary school education, 86.29 + 22.83 non-working
women, 85.32+25.00 forwomen withincomeisless than
expenses, 88.61 + 23.12 for women living in extended
families, 82.10 £ 23.81 for women residing in districts,
87.23 + 23.00 for women with 3 or more children, 86.97
+ 23.58 for those with 3 or more living children, 88.71 +
25.11 for those with 3 or more vaginal deliveries, 84.31 +
22.87 for those with 3 or more cesarean deliveries, 82.99
+22.46 for women with breastfeeding experience, and
84.45 + 23.64 for those who received no support during
breastfeeding (Table 3).

Discussion

The current study aimed to investigate breastfeeding
myths and their influencing factors among married
women. Women aged 45 years and above had a
higher mean BMS score compared to other age
groups. It is thought that this may be due to the fact
that the education levels of women aged 45 and
over in the study are lower than other groups and that
fraditional practices for breastfeeding become more
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Table 3. BMS score differences according to socio-demographic and obstetric characteristics of women (n= 576)

Variables

Age groups 18-24 years (1)
25-34 years (2)
35-44 years (3)

+45 years (4)

Literate (1)

Primary School (2)

Middle School (3)

High School (4)

Bachelor's degree and above (5)
Working (1)

Non-working (2)

Education status

Current employment status

Income is less than

expenses (1)

Income equals expenses (2)
Income exceeds expenses (3)

income status

Nuclear family
Extended family

Family type

Place of residence Provincial center / City
District

Village

Number of pregnancy 01

Number of live births 0 (1

3 and above (4)

0 (1)
1(2)
2 (3)
3 and above (4)

0(1)
1(2)
2(3)
3 and above (4)

0(1)
1(2)
2 (3)
3 and above (4)

Deceased
Living

Number of living children

Number of vaginal births

Number of cesarean sections

Experience of breastfeeding

Received
Did not receive

Receiving support while bre-
astfeeding

BMS: Breastfeeding Myths Scale; F: ANOVA test; t: t test
common as age increases.

In our study, women with primary school education
had higher mean BMS scores compared to women
with other educational levels. Golbasi et al. (5)
found that participation in breastfeeding myths was
significantly higher among women with secondary
school education or below compared to those
with high school education or higher. Turan et
al. (9) reported that women with primary school
education tended fo believe and follow traditional
breastfeeding practices more than those with high
school education. Conversely, Manjapallikkunnel et
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BMS Test degeri p
X0 SS
75.31 17.60 F=19.535 p=0.00
77.4719 18.12 1,2,3-4
78.31 18.79
91.60 25.31
86.37 20.22 F=19.535 p=0.0
91.61 26.32 1-4,5;
83.39 18.75 2-4,5;
76.73 17.75 3-5
73.71 19.16
77.04 19.68 F=7.325 p=0.01
86.29 22.83

F=3.351 p=0.034
85.32 25.00 1-3
81.24 20.41
77.72 21.13
79.15 20.49 t=2.408 p=0.121
88.61 23.12
80.2 18.71 F=0.401 p=0.670
82.1 23.81
82.1 16.73
75.93 19.09 F=8.650 p=0.000
78.65 19.24 1,23-4
78.83 20.39
87.23 23.40
76.68 19.06 F=7.519 p=0.000
78.60 18.87 1,2,3-4
80.22 21.52
87.22 23.54
77.61 18.73 F=5.362 p=0.001
79.34 19.19 1,2,3-4
79.72 20.69
86.97 23.58
80.07 20.34 F=5.845 p=0.001
77.84 17.22 1,2-4
82.19 21.65
88.71 25.11
83.12 21.96 F=0.526 p=0.665
80.23 23.24
83.82 20.00
84.31 22.87
79.78 17.74 t=8.642 p=0.003
82.99 22.46
81.22 20.52 1=3.604 p=0.058
84.45 23.64

al. (11) noted that mothers with higher educational
qualifications demonstrated better knowledge about
breastfeeding. Addifionally, Sabo et al. (12) found
that women with tertiary education were more likely
to practice exclusive breastfeeding for the first six
months. On the other hand, In a study conducted with
breastfeeding mothers in Kenya (13), it was found that
women, including those with primary school education,
demonstrated high levels of knowledge and
adherence to breastfeeding practices, emphasizing
the importance of complementary feeding.

In our study, it was assumed that women with primary
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education had inadequate knowledge about
breastfeeding and therefore misconceptions acquired
from the family or the environment were reinforced or
perpetuated. The mean BMS score of non-working
women was higher than that of working women.
Sabo et al. (12) reported that women who worked
and received community support had higher levels of
exclusive breastfeeding in the first six months. Simsek
et al. (14) reported that the majority of mothers did not
work and that employment status did not influence
breastfeeding behaviour. In our study, retired women
are in the non-working group. The high age of non-
working women suggested that they may have grown
up in families with low levels of education. Therefore, it
was thought that they may have held false beliefs and
their knowledge about breastfeeding may have been
inadequate.

In our study, the mean BMS score was higher among
those with income is less than expenses and among
those living in extended families. Shafaei et al. (15)
reported that there was no difference in breastfeeding
self-efficacy between those with high, medium and
low-income status. It was thought that women with
low-income status were non-working, offen had
low levels of education and therefore low levels of
breastfeeding knowledge. It is thought that increased
domestic workload and an uncomfortable, crowded
environment, which are among the difficulties of living
inalarge family, reduce breastfeeding experience and
increase breastfeeding myths due to misconceptions
held by elders.

In our study, the average BMS score of women living
in the districts was higher than that of women living
in ofher settlements. It was thought that false beliefs
increased in districts, which are smaller settlements
compared to provincial centers due to fewer
educational opportunities.

In our study, the mean BMS score of those with three or
more pregnancies and the mean BMS score of those
with three or more living children were found to be
higher than the other number of pregnancies. Turan
et al. (9) reported that those with three or more living
children were more likely to believe in and practice
fraditional approaches to breastfeeding. A study
of breastfeeding mothers in Kenya reported that
breastfeeding knowledge and practices were high
among women with primary education and one living
child (13). According fo data from the Turkish Statistical
Institute (TUIK) (16), fertility rates have been declining in
our country, and it is assumed that women with three
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or more children have low levels of education and do
not work; therefore, their breastfeeding knowledge is
assumed to be low.

In our study, the mean BMS score was higher in women
who had three or more normal vaginal deliveries
and the mean BMS score was higher in women who
had three or more caesarean sections. Women
who gave birth vaginally were found to have lower
breastfeeding knowledge. Koc et al. (17) reported
that 28.9% of mothers who gave birth by caesarean
section and 61.0% of those who gave birth normally
started breastfeeding in the first two hours after
delivery. Unal and Senol (18) reported that vaginal or
caesarean delivery did not affect the breastfeeding
success of pregnant women. Eroglu et al. (19) found
that vaginal delivery increased the breastfeeding rate.
In our study, the low breastfeeding rate may be due
to the difficulties caused by caesarean delivery, and
this situation may affect the breastfeeding experience
and perpetuate false beliefs. Given the possibility that
vaginal births are more common among those who
give birth frequently, and that the education level of
those who give birth frequently is low, as mentioned
above, it is likely that their breastfeeding knowledge
is low.

In our study, the mean BMS score of women who had
breastfeeding experience was higher than the mean
score of women who did not receive breastfeeding
support. Sabo et al. (12) reported that women who
received support from their communities had higher
levels of exclusive breastfeeding in the first six months.
Eroglu et al. (19) found that spousal support increased
breastfeeding rates. Postpartum mothers need support
to adapt to new roles and to reduce their workload.
In this case, it was thought that meeting the need for
support would facilitate the mother’'s breastfeeding
process and help her to do more research and learn
from the health worker by finding time for herself.
The mean BMS score of the women in the study was
81.64121.62. The increase in the women’s mean score
showed that they believed more in breastfeeding
myths. In our study, women's belief in breastfeeding
myths was found to be low.

Limitations

As the study was conducted in Yozgat province, the
results are only for the women included in the study
and cannot be generalised to all women.

Conclusion and Recommendations
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It was found that married women had breastfeeding
myths and their level of breastfeeding myths was
low; the variables of age, educational statfus,
current employment status, income status, number
of pregnancies, number of live births, number of
living children, number of vaginal deliveries and
breastfeeding experience had a significant effect on
breastfeeding myths. Therefore, it is recommended
that breastfeeding myths be included in maternal and
child health education and that women and families
be made aware of the potential harm of myths.
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ABSTRACT

Background/Aims: To raise awareness about the preventability of penetrating eye injuries and
contribute to the implementation of appropriate protective measures by identifying the causes
and risk factors of such injuries.

Methods: The files of patients admitted to the Department of Ophthalmology due to penetrating
eye injuries and undergoing repair for penetrating eye injuries between 2019 and 2023 were
retrospectively reviewed. Patients’ age, gender, the location where the trauma occurred, the
incident causing the injury, the presence of a foreign body in the eye after the injury, and the need
for repeated surgeries were examined, and the follow-up periods of the patients were recorded.
Results: A total of 107 patient files were included in the study. Of 107 patients, 82.24% (n=88) were
male, and 17.76% (n=19) were female. The average age of the patients was 33.5 years, with a
minimum age of one year and a maximum age of 86. The median age was 30.5 years. Among the
patients, 29.91% (n=32) were under the age of 18. The most common trauma location was outdoor/
garden/street at 41.12% (n=44), followed by the workplace at 25.23% (n=27) and home at 23.36%
(n=25). Among the causes of frauma, metal objects were the leading cause at 23.36% (n=25),
followed by natural objects like wood, stone, and tree branches at 14.95% (n=16), and cutting/
piercing tools at 11.21% (n=12). The most frequent injuries were corneal injuries (N=43) (40.19%).
Thirty-seven patients required additional surgery, with the most common second surgery being
cataract surgery (n=22) (20.56%). A foreign body inside the eye was detected in 24 patients.
Conclusions: Penefrating eye injuries are a significant cause of preventable vision loss. Public
education, raising awareness, early intervention methods, and encouraging the use of protective
equipment are critically important in preventing these injuries.

Keywords: Eye health, penetrating eye injuries, preventable vision loss, protective eyewear

(o) 4

Amag: Delici gbz yaralanmalarinin dnlenebilirligi konusundaki farkindaligi artrmak ve bu tor
yaralanmalarin nedenlerini ve risk faktérlerini belirleyerek, uygun koruyucu tedbirlerin alinmasina
katkida bulunmakiir. .

Gereg-Yontem: 2019-2023 yillar arasinda Selcuk Universitesi Tip FakUltesi Hastanesi Goz Hastaliklar
Klinigine delici géz yaralanmasi nedeniyle basvurarak delici géz yaralanmasi tamiri yapilan
hastalann dosyalar retrospektif olarak tarandi. Hastalarin yasi, cinsiyeti, fravmanin gerceklestigi yer
ve yaralanmaya neden olan olay, gbzicinde yaralanma sonrasi yabanci cisim varligi ve tekrarlayan
ameliyat intiyaglarn olup olmadigi incelenerek hastalarin takip streleri kaydedildi.

Bulgular: Toplamda 107 hasta dosyasi ¢calismaya dahil edildi. Hastalarin %82,24'G (n=88) erkek,
%17,76's1 (Nn=19) kadindi. Hastalarnn ortalama yasi 33,5 yil olup, minimum yas 1 ve maksimum yas
86 idi; medyan yas ise 30,5 yil olarak kaydedildi. Hastalarin %29,91'i (n=32) 18 yasin altindaydi. En
sik fravma yeri dis ortam/bahce/sokak %41,12 (n=44) olup bunu sirasi ile is yeri %25,23 (n=27) ve ev
%23,36 (n=25) takip ediyordu. Travma nedenleri arasinda metal nesneler %23,36 (n=25), odun, tas
ve agag dali gibi dogal nesneler %14,95 (n=16), kesici/delici aletler %11,21(n=12) ik srada geliyor
idi. En sk yaralanmalar kornea (n=43, %40,19) yaralanmalari idi. 37 hastada ek ameliyata ihtiyag
duyulmustu ve en sik yapilan ikinci ameliyat katarakt (n=22, %20,56) ameliyati idi. 24 hastada géz
icinde yabanci cisim tespit edilmisti.

Sonug: Penetran gbz yaralanmalari, &dnlenebilir gérme kayiplarinin dnemli nedenlerindendir. Toplum
egitimi, farkindaligin artinimasi, erken midahale yéntemleri ve koruyucu ekipman kullaniminin tesvik
edilmesi, bu yaralanmalarin énlenmesinde kritik Sneme sahiptir.

Anahtar kelimeler: G6z saghdl, penefran géz yaralanmalar, énlenebilir gérme kaybi, koruyucu
g6zI0k

Eye injuries, particularly penetrating eye injuries, are and victims of tfraffic accidents. Despite advancements
significant causes of vision impairment and loss, which in diagnosis and treatment, these injuries continue to
adversely affect quality of life and increase workforce pose serious social and economic challenges (3). The
loss (1). As a leading cause of preventable unilateral impact of these injuries extends beyond physical health,
blindness, these injuries represent a major public significantly affecting psychological and emotional
health issue worldwide (2). Penetrating eye injuries are well-being. The long-term treatment processes and the
especially prevalent among children, industrialworkers, need for recurrent surgeries following an injury severely
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compromise patients’ quality of life. Additionally,
the economic burden of these injuries is substantial.
Treatment costs, loss of productivity, and patients’
rehabilitation processes impose significant strains on
both individuals and healthcare systems.

Materials and Methods
Ethics

This study received approval from the Local Ethics
Committee of Selcuk University Faculty of Medicine
(12.03.2024 2024/155).

Participants

Records of patients who presented to the Department
of Ophthalmology with penetrating eye injuries and
underwent repair between 2019 and 2023 were
retrospectively reviewed. Data collected included
the patient's age, gender, location and cause of
injury, presence of intraocular foreign bodies, need for
additional surgeries, and follow-up durations.

Statistical analysis

Data analysis was performed using SPSS (version 22.0
IBM Corp. Armonk, NY, USA), with basic descriptive
statistics reported as frequencies, percentages, mean
* standard deviation, and median (interquartile
range). The chi-square test was used to compare
categorical parameters.

Results

The patients were 82.24% male (n=88) and 17.76%
female (n=19). The average age of the patients was
33.5 years, with a minimum age of 1 and a maximum
age of 86; the median age was 30.5 years (Figure 1).
Among the patients, 29.91% (n=32) were under the age
of 18. The left eye (n=63) was more frequently affected
than the right eye (n=44). The annual distribution of the
total 107 patients was as follows: 23 in 2019, 15 in 2020,

18 in 2021, 21 in 2022, and 30 in 2023. Although there
were fewer admissions in 2020, the pandemic year, the
difference in admission numbers between 2020 and
other years was noft statistically significant (p=0.256).

The most common tfrauma location was the outdoor
environment/garden/street (41.12%, n=44), followed
by the workplace (25.23%, n=27) and home (23.36%,
n=25) (Figure 2). Among the causes of frauma, metal
objects (23.36%, n=25), natural objects like wood,
stone, and tree branches (14.95%, n=16), and sharp/
piercing tools (11.21%, n=12) were the most common
(Figure 3). For patients under 18 years of age, the
most common frauma location was the outdoor
environment/garden/street (n=14, 43.75%). In this
age group, the leading cause of frauma was natural
objects (n=7, 21.875%). For patients aged 18 and over,
the most common trauma location was the outdoor
environment/garden/street, and the leading cause
of frauma was metal objects (n=25, 28.38%). In this
age group, 39.19% (n=29) of the patients experienced
frauma in the outdoor environment/garden/street,
and 32.43% (n=24) experienced trauma in the
workplace.

During the strict lockdown period in our country from
March 2020 to June 2021, a detailed examination of
frauma cases revealed diverse locations and causes
of ocular injuries. Most traumas occurred outdoors
(12 cases), followed by incidents at home (8 cases),
and at workplaces (3 cases), with 2 cases from
unspecified locations. The causes included natural
objects such as stones and branches (6 cases), sharp
or penetrating objects like knives and nails (5 cases),
and other objects such as hose ends and bottle caps
(3 cases). Additionally, falls and impacts, including
traffic accidents, accounted for 4 cases, while there
was 1 case involving a firearm, 2 cases caused
by metal objects, 2 by glass objects, and 1 case of

Figure 1. Distribution of patient ages. The average age of the patients was 33.5 years, with a minimum age of 1 and a

maximum age of 86. The median age was 30.5 years.
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Figure 2. Trauma locations among patients. The most common frauma location was the outdoor environment/garden/street
(41.12%, n=44), followed by the workplace (25.23%, n=27) and home (23.36%, n=25).

Figure 3. Causes of frauma among patients. The most common causes of frauma were metal objects (23.36%, n=25), natural
objects like wood, stone, and tree branches (14.95%, n=16), and sharp/piercing tools (11.21%, n=12).

assault. The initial best corrected visual acuity (BCVA)
of the patients was 1.6 logMAR, while the final BCVA
improved to 1.0 logMAR. Of the 107 patients, 30 (28%)
had a final visual acuity below the legal blindness
threshold of 20/200.

Based on the available records, ocular trauma scores
(OTS) could be definitively calculated for 9 patients.
Among these, the OTS correlated with the final visual
acuity in 7 patients. For the two remaining patfients
with an OTS score of 2, the final visual acuity was found
to be 1.0 logMAR in one case and 0.4 logMAR in the
other.

The most common injuries were corneal injuries (N=43,
40.19%) (Image 1). Thirty-seven patients required
additional surgery, with cataract surgery being the
most common second surgery (n=22, 20.56%). Foreign
bodies were detected inside the eye in 24 patients.
The average follow-up period for the patients was 178

88

days.

Image 1. Anterior segment photograph of a patient
with corneal injury and a metallic foreign body in the
anterior chamber. The image demonstrates the extent
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of the corneal injury as well as the position of the
foreign object, highlighting the severity of the trauma.

Discussion

Vision loss due to eye injuries accounts for 8-10% of all
visual impairments and 5% of severe vision losses (4).
Although eye injuries are not fatal, they can cause
permanent visual impairment and are a significant
cause of hospital admissions, especially in developing
countries (5). Itis estimated that annually, 55 million eye
injuries occur, leading fo more than one day of activity
restriction, 750,000 cases require hospitalization, and
200,000 cases are due to penetrating eye injuries (6).

In a multicenter study including patients over 65
years old followed for ocular trauma, the most
common occupations among injured males were
farming (38.5%) and trade (26.9%), while 15.4% were
refired. Among females, 59.3% were merchants, and
25.9% were housewives (7). Penetrating eye injuries
were more common in males and the working-age
population in our study.

In children, potentially preventable ocular trauma
continues to be a significant cause of visual morbidity.
Estimates using global population data show that
160,000 to 280,000 children under 15 years of age
experience ocular frauma severe enough to require
hospitalization each year (8). Although fewer articles
focus on ocular trauma in children, injuries in this age
group are more often preventable (9) and also more
severe (10). In our study, 29.91% of the patients were
under 18 years old.

A study examining ocular trauma patients during
the pandemic found that the mechanisms of
ocular trauma, injury locations, and demographic
characteristics changed significantly during the
pandemic, and eye injuries decreased in children
during the total lockdown period in 2020 due to the
absence of street, school, and sports activities (11). In
our study, despite the decrease in admission numbers
during the pandemic period, this decrease was not
stafistically significant compared to other years. The
detailed analysis of trauma cases during the strict
lockdown period from March 2020 to June 2021
provides valuable insights info the patterns of ocular
injuries in our population. Notably, the majority of
fraumas occurred outdoors, likely reflecting increased
engagement in activities such as gardening or other
outdoor tasks during lockdowns when other forms of
recreation were restricted. The significant number
of incidents at home also underscores the role of
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domestic environments in injury occurrence during this
period, possibly due to prolonged home confinement
and engagement in household tasks. The presence of
falls, traffic accidents, and other unintentional injuries
further highlights the unpredictable nature of trauma,
even during periods of limited mobility. Interestingly,
there were also casesinvolving metal and glass objects,
reflecting the potential risks associated with everyday
household and workplace items. Understanding these
frauma patterns is critical for developing targeted
prevention strategies and safety guidelines, especially
in times of restricted movement such as during a
pandemic.

Identifying risk factors for eye frauma and taking
necessary precautionsis crucial due to the preventable
nature of vision loss. In this study, 28% (n=30) of the
patients had a final visual acuity below the legal
blindness threshold of 20/200. The best tfreatment for
occupational open-eye injuries is prevention. Most of
these injuries can be prevented by the proper use of
protective eyewear or other protective equipment.
Numerous studies have demonstrated that the use of
protective eyewear in the workplace prevents eye
injuries (12, 13). Additionally, even the requirement for
workers to use eye protection reduces the risk of eye
injury (12).

A study analyzing the USEIR data reported that the
majority of injured eyes achieved functional visual
acuity levels with appropriate surgical and medical
intervention. Prescription glasses and even non-
prescripfion sunglasses provide measurable protection,
resulting in fewer severe eye injuries among those
wearing glasses (14). Another implied factor is that
worker fatigue is a significant cause of occupational
eye injuries. A previous study showed that the timing
of injuries peaked twice during the workday, with most
injuries occurring either before lunch or fowards the
end of the day (13).

To address the study limitations, several factors must be
considered. First, the retrospective nature of the data
collection may have infroduced selection bias, as only
cases that were treated and recorded in the hospital
system were analyzed, potentially overlooking milder
cases of ocular trauma that did not seek medical
attenfion. Additionally, the study was conducted
at a single center, which limits the generalizability of
the findings to other populations or regions. Another
limitation is the incomplete data regarding ocular
frauma scores (OTS), as not all patients had OTS values
available, which may affect the accuracy of the
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correlation analysis between OTS and visual outcomes.
Interestingly, two patients with low OTS scores still
had relatively good visual outcomes, which could
be attributed to early intervention and appropriate
freatment, or the nature of their injuries being less
severe than initially anticipated. This highlights the fact
that while OTS is a valuable prognostic tool, individual
patient factors and timely management play critical
roles in recovery. Furthermore, the information
on frauma causes and locations was sometimes
incomplete, with some cases lacking precise details.
The pandemic itself also created a unique context in
which behavioral patterns, healthcare accessibility,
and reporting mechanisms were affected, making
it challenging to generalize these findings to non-
pandemic periods. Lastly, we were unable to control
for other variables such as pre-existing eye conditions
or socio-economic factors that could have influenced
frauma susceptibility.

Penetrating eye injuries are a significant cause of
preventable vision loss. Social education, increasing
awareness, adopting early intervention methods,
and promoting the use of protective equipment are
necessary for preventing eye injuries, especially af
home and in the workplace. Future studies could
allow for more personalized prevention strategies by
examining injury patterns in different demographic
groups in more defail.
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Introduction

Ischiofemoral impingement

, 2Abdullah Enes Atas

ABSTRACT

Aim: Ischiofemoral impingement (IFl) syndrome is the presence of pressure and edema findings in
the quadratus femoris muscle due to the narrowing of the space between the ischial tuberosity
and lesser trochanter. We aimed to recognize the deformation or edema of the quadratus femoris
muscle in IFl syndrome, measure the ischiofemoral space (IFS), and width of quadratus femoris
space (QFS), and compare between the case and control groups.

Material and Methods: In this refrospective study, hip MRIs of 100 patients, 50 with IFI syndrome and
50 in the confrol group were evaluated. IFS, QFS, and quadratus femoris muscles were evaluated
in the hip MRIs of patients. Edema and fatty atrophy in the quadratus femoris muscle were
categorized into four grades. Differences in IFS, QFS, quadratus femoris muscle edema, and fatty
infiltrations between both groups were evaluated.

Results: Mean IFS and QFS in the case group were significantly smaller than in the controls. There
was a stafistically significant difference between both groups (p <0.001). Also, female IFS and QFS
widths were smaller than male IFS and QFS widths; there was a stafistically significant difference
between both groups (p <0.001). There was a strong positive (r=0.933) and significant (p <0.001)
correlation between IFS and QFS. There was a statistically significant difference in the ischiofemoral
and quadratus femoris distances between the control group with no edema and fatty atrophy
in the quadratus femoris muscle and the case group with varying degrees of edema and fatty
atrophy (p <0.001).

Conclusions: Narrowing of the ischiofemoral and quadratus femoris distances causes impingement
in the quadratus femoris muscle and is a cause of posterior hip pain. The examination of MRl can
provide reliable information to evaluate the ischiofemoral impingement syndrome.

Keywords: Ischiofemoral impingement, ischiofemoral space, quadratus femoris muscle, quadratus
femoris spaces

oz

Amag: iskiofemoral sikisma (iFS) sendromu, iskiyal tUberozite ile kiicUk trokanter arasindaki boslugun
daralmasi nedeniyle quadratus femoris kasinda basing ve ddem bulgularinin varligidir. Amacimiz,
IFS sendromunda quadratus femoris kasinin deformasyonunu veya éddemini tanimak, iskiofemoral
mesafe (IFM), quadratus femoris mesafesinin (QFM) genisligini dlgmek ve kontrol grubuyla
karsilastirmaktir, .

Gereg¢ ve Yontemler: Bu refrospektif calismada, 50'si IFS sendromlu ve 50'si kontrol grubunda
olmak Uzere 100 hastanin kalca MRG'leri degerlendirildi. Hastalarin kalca MRG'lerinde IFM, QFM
ve quadratus femoris kaslan degerlendirildi. Quadratus femoris kasindaki édem ve yagh atrofi dort
derece olarak kategorize edildi. ki grup arasindaki IFM, QFM, quadratus femoris kas ddemi ve yagli
infilirasyonlardaki farkliliklar degerlendirildi.

Bulgular: Vaka grubunda ortalama IFM ve QFM, kontrol grubundan anlamli derecede daha
kOguUktU. ki grup arasinda istatistiksel olarak anlamli bir fark vardi (p <0,001). Ayrica, kadin IFM
ve QFM genislikleri erkek IFM ve QFM genisliklerinden daha kU¢UktU; 2 grup arasinda istatistiksel
olarak anlamli bir fark vardi (p <0.001). IFM ve QFM arasinda gigli bir pozitif (r=0.933) ve anlamii (p
<0.001) korelasyon vardi. Quadratus femoris kasinda édem ve yagl atrofi olmayan kontrol grubu
ile degisen derecelerde 6dem ve yagdl atrofi olan vaka grubu arasinda iskiofemoral mesafe ve
quadratus femoris mesafelerinde istatistiksel olarak anlamli bir fark vardi (p <0.001).

Sonuglar: Sonug olarak, IFM ve QFM daralmasi, quadratus femoris kasinda sikismaya neden olur ve
posterior kalca agrisinin bir nedenidir. MRI incelemesi, IFS sendromu degerlendiriimesi icin gUvenilir
bilgiler saglayabilir.

Anahtar Kelimeler: ischiofemoral bosluk, iskiofemoral sikisma, quadratus femoris boslugu, quadratus
femoris kasl

(IFl) syndrome is an [Fl is the term used to describe the narrowing of the

independent cause of posterior hip pain and has an quadratus femoris space (QFS), which is the shortest
increasing incidence. IFl syndrome was first identified distance between the hamstring tendons and the
in 1977 in three individuals complaining of hip pain medial cortex of the lesser rochanter of the femur, or the
after hip surgery (1). Resection of the lesser frochanter ischiofemoral space (IFS), which is the shortest distance
relieved the IFl symptoms in these three cases (1). between the lateral cortex of the ischial tuberosity
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and the medial cortex of the lesser trochanter of the
femur. This results in edema and a chronic injury of the
quadratus femoris muscle (QFM) (2, 3). It is frequently
seen in middle-aged women and less common in
men. In 25-40% of the cases, both hips are affected
(4). Patients may exhibit hip or groin discomfort, as
well as hip snapping, locking, or crepitus. Pain may
sometfimes radiate to the posterior thighs and knees
(5. 6). Magnetic resonance imaging (MRI) revealed
IFS shortening and compression in a patient with hip
discomfort with no prior medical history of frauma
or surgery (7). Although it may seem rare, IFS is more
common than expected (2). Therefore, it is necessary
to better understand the relevant anatomical features
of IFl syndrome and to carefully examine this region on
MRI so as not to miss the diagnosis and for appropriate
treatment. To identify the signal changes of the QFM
in patients with IFl syndrome, we measured and
compared the IFS and QFS distances on MRI between
normal subjects and patients with IFl syndrome.

Materials And Methods

Approval was obtained from the local clinical research
ethics committee (File number: 2024/529).

Patients’ Selection

In this refrospective study, hip MRIs of a total of 36
male and 64 female patients over 18 years of age
between April 2023 and September 2024 were
evaluated. Exclusion criteria were listed as patients
with non-diagnostic MRIimages, patients with a history
of frauma or surgery, rheumatological diseases, and
metal implants. A total of four patients were excluded
from the study due to the following reasons: one was
non-diagnostic due to artifact, one had material
causing postoperative metallic artifact, and two
patients had metastatic lesions in the pelvic bones.

MRI Protocol

MRI of the hip was performed in the supine position
without sedation orintravenous contrast administration
by using 3T MRI (Skyra, Siemens Healthcare, Erlangen,
Germany) and 1.5 T (Aera, Siemens Healthcare,
Erlangen, Germany) MRI scanners. The routine hip
MRI protocol in our institute is coronal PDWI-FS (TR
4600 milliseconds, TE 40 milliseconds), NEX 2-4 fimes,
FOV 200 mm x 250 mm, layer thickness 4 mm, mafrix
320 x 200; coronal TSE-TIWI (TR 200 milliseconds, TE 10
milliseconds), NEX 2-4 times, FOV 200 mm x 250 mm,
layer thickness 4 mm, matrix 320 x 200; axial PDWI-FS
(TR 4600 milliseconds, TE 40 milliseconds), NEX 2—4 fimes,
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FOV 200 mm x 200 mm, layer thickness 4 mm, maftrix
320 x 220; sagittal PDWI-FS (TR 3200 milliseconds, TE 30
milliseconds), NEX 2-4 times, FOV 200 mm x 200 mm,
layer thickness 4 mm, matrix 320 x 220. Every image
was sent in DICOM format to a picture archiving
and communication system (PACS) for subsequent
measurement.

MRI Evaluation

The images were analyzed by two radiologists in the
same session by consensus. Measurements were
made with the MRI device software. IFS, QFS, and QFM
were evaluated in the hip MRIs of the patients.

Image analyses and Measurements

IFS, QFS, and QFM edema were evaluated in axial fat-
suppressed PD images.

IFS: Minimum distance from the lateral cortex of the
ischial tubercle to the medial cortex of the lesser
frochanter of the femur.

QFS: The shortest distance between the most lateral
border of the hamstring tendon and the medial part
of the lesser trochanter.

Four grades of QFM edema were identified:
Grade 0 (normal), the normal signal of QFM.

Grade 1 (mild), edema in QFM is limited to the
ischiofemoral distance.

Grade 2 (moderate), edema in QFM extends beyond
the ischiofemoral distance but is sfill limited to QFM.

Grade 3 (severe), edema in QFM has affected the
adjacent soft tissues.

Fatty infiltration in QFM was examined in coronal TTW
sequences by dividing into four grades as follows:

Grade 0, normal muscle signal

Grade 1 (mild), the small linear fat signal intensity
between muscle fibers,

Grade 2 (moderate), fat signal intensity covering <50%
of the muscle,

Grade 3 (severe), fat signal intensity covering >50% of
the muscle,

Those with edema in QFM on fat-suppressed PD MRI
sequence (grades 1, 2, and 3) were evaluated as the
IFl syndrome. The same measurements were made on
the hip joint MRI with a normal QFM signal (grade 0)
and accepted as the control group. The differences
between the IFS, QFS, and QFM signals, and fat
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infilirations were evaluated between the two groups.
Statistical analysis

The Statistical Package for Social Sciences software
was used for all procedures (SPSS, Version 22.0, IBM
Corp., Armonk, NY, USA). The Kolmogorov-Smirnov,
Shapiro-Wilk test, histogram, and Q-Q plots were
used fo determine the normality distribution of
scale variables. For continuous numerical variables,
descriptive statistics are presented as meantstandard
deviation. Categorical variables are represented by
the number of cases and percent. The Chi-square
test was used to compare categorical variables, and
the ANOVA test was used to compare continuous
numerical variables. The Pearson correlation test was
used to analyze the correlation between numeric
measurements. Unless otherwise specified, the results
were deemed statistically significant at p <0.05.

Results

There were 100 hip MRIs in our study, 50 in the case
group and 50 in the control group. The case group
included 40 females and 10 males, aged 27 to 76 years,
with a mean age of 55+13. The confrol group included
24 females and 26 males, aged 20 to 68 years, with a
mean age of 46+14.

While the mean widths of IFS and QFS in the case group
were 9.06+2.18 mm and 5.46+2.33 mm, respectively,
they were 23.13+4.41 mm and 16.71+t4.46 mm in the
control group, respectively. The mean IFS and QFS
in the case group were significantly smaller than in
the control group (table 1). There was a statistically
significant difference between the ftwo groups (p
<0.001). Also, female IFS and QFS widths (13.90£6.96
mm, 9.06£5.45 mm) were smaller than male IFS and
QFS widths (19.98+7.96 mm, 14.67+7.17 mm); there
was a statistically significant difference between the
two groups (p <0.001) (Table 1). There was a strong
positive (r=0.933) and significant (p <0.001) correlation
between IFS and QFS.

Table 1.General MRI features between case and conftrol
groups, and males and females

Age (years) IFS (mm) QFS (mm) P
Case Group (n=50) 55%13 9.06+2.18 5.46+2.33 <0.001
Control Group (n=50) 4614 23.13+4.41 16.71+4.46
Female (n=64) 52.11£12.65 13.90£6.96  9.06£5.45 <0.001
Male (n=36) 46.58+15.82  19.98%7.96 14.67+7.17

IFS: Ischiofemoral space, QFS: Quadratus femoris space.

There was no edema in the QFM in the control group
(grade 0). In the case group, 14 patients had grade 1,
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10 patients had grade 2, and 26 patients had grade
3 edema. As the degree of edema increased, IFS
and QFS decreased. In the case group, mean IFS was
10.68+1.58, 9.40£1.40 and 8.05£2.17 mm; mean QFS
was 6.69+2.03, 5.97£1.63 and 4.60+2.41 mm in grades
1, 2 and 3, respectively. Mean IFS and QFS scores in
grades 1, 2, and 3 were statistically significantly lower
than those in grade 0 (p <0.001) (Table 2). There was
no statistically significant difference between the IFS
and QFS edema groups in the case group.

Table 2. Comparison of ischiofemoral and quadratus femoris
spaces by the edema of quadratus femoris muscle (n=100)

n Mean F P Signal
(1) Grade 0 50 23.12+4.40
IFS (2) Grade 1 i B AR 14325  <0.001 1-2,1-3, 1-4
(3) Grade 2 10 9.40%1.40
(4) Grade 3 26 8.05+2.17
Total 100 16.10£7.86
(1) Grade 0 50 16.70+4.46
QFS (2) Grade 1 ” Py 85.60 <0.001 1-2,1-3, 1-4
(3) Grade 2 10 5.97+1.63
(4) Grade 3 26 4.60+2.41
Total 100 11.08+6.67

ANOVA: Data are presented as meanzstandard deviation, IFS: Ischiofemoral
space, QFS: Quadratus femoris space

In all patients in the control group and 17 patients in
the case group, there was no fatty afrophy in QFM
(grade 0) in a total of 67 patients. In the case group, 30
patients had fatty streaks (grade 1) and three patients
had less than 50% fatty atrophy (grade 2). There
was no fatty atrophy greater than 50% in any group.
In QFM, in the group without fatty atrophy, IFS was
19.72+7.06 mm, and QFS was 14.07+6.04 mm. In grade
1 and 2 atrophy, the IFS scores were 8.88+2.31 mm
and 7.24+1.38 mm, respectively, and the QFS scores
were 4.95+2.31 mm and 5.50+2.80 mm, respectively.
There was a statistically significant difference between
IFS and QFS distances in QFM between grade 0 and
grade 1, grade 0 and grade 2 atrophy groups (p
<0.001); however, there was no statistically significant
difference in IFS and QFS among grades 1 and 2 (Table
3).
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Table 3. Comparison of ischiofemoral and quadratus femoris
spaces by the fatty atrophy of quadratus femoris muscle

(n=100)

n Mean F P Signal
(1) Grade 0 67 19.72+7.06
IFS 37.56 <0.001 1-2,1-3
(2) Grade 1 30 8.88+2.31
(3) Grade2 3 7.24+1.38
Total 100 16.09+7.87
(1) Grade 0 67 14.07+6.04
<0.001°
QFS 3413 <0.05° 1-29,1-3°
(2) Grade 1 30 4.95+2.31
(3) Grade2 3 5.50£2.80
Total 100 11.08+6.67

ANOVA: Data are presented as meantstandard deviation, IFS: Ischiofemoral
space; QFS: Quadratus femoris space

Discussion

Hip pain can be caused by a variety of conditions,
including lumbar disc herniation, femoral acetabular
impingement syndrome, musculi piriformis syndrome,
osteoarthritis, iliopsoas bursitis, urinary tract infections,
and avascular necrosis of the femoral head. IFl,
which has been increasingly seen and investigated
recently, is one of the pathologies causing hip pain.
IFl, which occurs due to compression and edema of
the QFM due to narrowing of the IFS or QFS, leads to
hip and groin pain due to irritation of the adjacent
sciatic nerve (2). People with severe symptoms had
trouble standing up after sitting down or were unable
to even squat (8). It is yet unknown what the best
course of action is for treating this iliness. Conservative
therapy methods including rest, activity restriction,
nonsteroidal anti-inflammatory medications, and

Figure 1. A 35-year-old male with normal hip joint: Axial PDWI
fat-sat image; 1. IFS, and 2. QFS; normal quadratus femoris
muscle

94

rehabilitation methods may be helpful for people with
this impingement syndrome as well as others. Pain
may be reduced by administering local anesthetics
and steroids to QFM (6). As opposed to the studies
investigating the diagnosis of IFI syndrome, any
clear physical examination criteria have yet to be
determined. Therefore, the diagnosis of IFI syndrome
is based on the MRI findings of the patients, as well as
the clinic. Especially, MRI is an important method for
the diagnosis of IFI syndrome due fo its excellent tissue
resolution (9).

In our study, we found that the widths of IFS and QFS
in the MRI-diagnosed IFl syndrome, and the normal
stafistically

population  were significantly  lower.

Figure 2a and 2b. A 52-year-old female with IFl: (a) Axial PDWI
image, 1. IFS, and 2. QFS, (b) Axial PDWI-FS image; evident
deformation and edema seen in quadratus femoris muscles
and surrounding tissue (grade 3 edema) (white arrow).
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Although the measurements in this study were similar
to the QFS measurements in the study by Xing et al.,
we found the IFS measurements to be smaller (2). The
physiological structure of the population and variations
in sample size across regions could be the cause of this
discrepancy. In the study where Tosun et al. compared
the case group with pain and edema with the control
group, the researchers reported that there was no
change in MRl in terms of QFM. The difference in IFS
and QFS values between symptomatic patients and
the control group was statistically significant (p <0.001)
(4).

Our study shows that the widths of IFS and QFS are
significantly smaller in females than in males. Hujazi et
al. investigated normal IFS and its variations and found
that IFS was significantly lower in women than in men
(10). The reason for this situation can be explained
by the difference in pelvic anatomy between men
and women. Another possible explanation for why IFl
syndrome is more prevalent in women is the greater
prominence of the lesser trochanter in the female
pelvis (9). The physiological structure of the female
pelvis has a longer transverse diameter and shorter
antferior and posterior diameters than men (2). Because
of this, women are at a higher risk of developing IF
(4). Women constituted approximately 80% of IF
patients in our study. In a study in which Ozdemir et
al. prospectively evaluated IFS using 418 hip MRIs,
the mean IFS and QFS values were 25.6£7.5 mm and
15.6£5.4 mm, respectively. The mean values for IFS and
QFS were higher in men than in women, as in our study
(p <0.01) (11). Even though there were many patients
in this study, the authors only assessed asymptomatic
volunteers, and the majority of the men in the sample
had an average age of 35.9 years. Nonetheless, the
IFl syndrome is known to mostly impact women in their
50s (4).

In our study, IFS and QFS were significantly lower in
the case group than in the control group. Our results
are similar to the studies conducted by Singer et al.
and Backer et al. (12, 13). Results from a case-control
study by Barros ef al. also revealed that the IFS and
QFS scores of the IFI group were noticeably lower than
those of the control group (14). The normal range
of motion of QFM is restricted by a decrease in the
distance between the ischial tuberosity and the femur
lesser frochanter. IFl is caused by edema and chronic
damage to QFM brought on by repetitive friction (2).
There are several possible causes for the reduction in
distance between the lesser frochanter of the femur
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and the ischial tuberosity, including congenital,
acquired, and postural abnormalities (6). The IFS and
QFS values were found to positively correlate in this
study, which is essentially in line with the findings of
earlierresearch (4, 13). This correlation suggests that IFS
and QFS will narrow simultaneously, leading to chronic
compression, deformation, and edema of the QFM,
which may ultimately cause hip pain.

In light of our results, as IFS and QFS decrease, the
amount of edema in the QFM increases. We consider
that the degree of edemain QFM is correlated with the
progression of the disease because a larger reduction
in IFS and QFS exposes the muscle to more recurrent
friction and impact. In IFl patients, the edema signal
of QFM is usually located in the muscle belly and is
accompanied by a decrease in IFS in these patients.
A fraumatic sprain or tear of QFM usually occurs at
the myotendinous junction of the muscle without
the IFS narrowing and usually has a history of trauma
or sudden-onset disease (15). Differentiating this
condition from IFlis important in terms of the freatment
approach of patients.

In one study, mild-to-severe fatty replacement of
QFM was detected in 94% of the patient group (4).
Muscle atrophy and fatty muscle replacement can
result from injuries, burns, corticosteroid treatments,
immobilization, sciatic neuropathy, and spinal cord
injuries (16). However, the precise cause of QFM fatty
substitution is unknown. The sciatic nerve, which is next
to the muscle, is probably irritated by abnormalities in
QFM resulting in edema and fatty atrophy. This can
cause discomfort traveling down the posterior thigh
(17). In our study, a statistically significant difference
was found between the IFS and QFS distances
between grades 0 and 1, grades 0 and 2 atrophy
groups in QFM.

There are several limitations to our study. The first
is the retrospective nature of the study. The body
weight and height of the patients were not measured,
which could have an impact on the size of the areas
inspected. The existence of IFl during activities may
not be immediately related to the static evaluation
of the areas under examination since IFl, like other
impingements, is a dynamic sifuation. Additionally,
the measurement of ischial intertuberal distance was
not evaluated. Future studies with larger populations
evaluating these conditions on MRI will be useful.

In conclusion, the etiology of hip pain is diverse and
difficult to diagnose. Additionally, in some patients,
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there are cases where the cause of pain cannot be
identified. Radiologists should consider and report IFl
primarily in patients with persistent posterior hip pain if
their MRI shows the constriction of IFS and QFS together
with the QFM distortion and edema.
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ABSTRACT

Aim: Coccydynia is a painful condition of the end of the spine, the most common etiological cause
of which is direct-indirect frauma. In acute cases, healing is usually achieved by conservative
tfreatment, while in more persistent cases, interventional treatment methods come to the fore. The
injections, which usually consist of combinations of local anesthetics and corticosteroids, can be
administered directly into the posterior coccygeal area as well as into the pre-coccygeal area
under fluoroscopic control. The preferred pre-coccygeal block is the impar ganglion block. There
are many different technical variations of this block technique. The current study aims to present
the 1-year results of patients undergoing trans-coccygeal injection of ganglion impar bupivacaine
plus methylprednisolone for resistant post-tfraumatic coxadynia.

Methods: Patients with postfraumatic coxadynia treated with impar ganglion block between
October 2019 and April 2021 were retrospectively evaluated. Patients over 18 years of age at
the time of injection, whose symptoms persisted for more than 6 months, and not responding to
conservative treatment were included in the study. The visual analog scale (VAS) score SF -36 and
Pittsburg Sleep Quality Index (PSQI) measurements recorded during the outpatient examination of
patients before the procedure were evaluated. VAS, SF-36, and PSQI evaluations were repeated in
all patients by calling them for the final control in the 6th month after the injection.

Results: When comparing our patients’ assessments before the intervention and controls at month
six, there was a significant decrease in VAS score, a significantimprovement in SF -36 subcategories,
and a significant increase in Pittsburgh Sleep Quality Index scores. (p < 0.001)

Conclusion: Ganglion impar injection is a freatment method that can help relieve pain, improve
sleep quality, and improve daily life functions in cases that do not respond to medical tfreatment
and lifestyle modification.

Keywords: Bupivacaine, ganglion impar blockade, methylprednisolone, Pittsburgh Sleep Quality
Index, post-traumatic coxadynia, visual analog scale

(o) 4

Amag: Koksidini, en sik etiyolojik nedeni direkt-indirekt travma olan, omurganin ug kisminin agrili
bir durumudur. Akut vakalarda genellikle konservatif tedavi ile iyilesme saglanirken, daha
inat¢l vakalarda girisimsel tedavi yontemleri 6n plana cikmaktadir. Genellikle lokal anestezik
ve kortikosteroid kombinasyonlarindan olusan enjeksiyonlar, floroskopi kontrolinde, dogrudan
posterior koksigeal bdlgeye uygulanabilecegi gibi, prekoksigeal bélgeye de uygulanabilmektedir.
Tercih edilen prekoksigeal blok impar ganglion blogudur. Bu blok tekniginin bircok farkl teknik
varyasyonu vardir. Bu ¢calisma, direngli travma sonrasi koksadinia nedeniyle franskoksigeal ganglion
impar bupivikain arti metilprednizolon enjeksiyonu uygulanan hastalarin 1 yillik sonuglarini sunmayi
amagclamaktadir.

Gereg ve Yontemler: Ekim 2019 ile Nisan 2021 tarihleri arasinda impar ganglion blogu ile tedavi edilen
fravma sonrasi koksadinisi olan hastalar geriye dénUk olarak degerlendirildi. Enjeksiyon sirasinda 18
yas Uzerinde olan, semptomlan é aydan uzun stredir devam eden ve konservatit tedaviye yanit
vermeyen hastalar ¢calismaya dahil edildi. Hastalarin islem éncesi ayaktan muayenesi sirasinda
kaydedilen VAS, SF-36 ve Pittsburg Uyku Kalitesi indeksi dlcimleri dederlendirildi. Tum hastalara
enjeksiyon sonrasi 6. ayda son kontrole cagdrilarak VAS, SF-36 ve Pitfsburg Uyku Kalitesi indeksi
degerlendirmeleri tekrarlandi.

Bulgular: Hastalarnmizin girisim dncesi ve altinci aydaki kontrol degerlendirmeleri karsilastinidiginda,
VAS skorunda anlamli dusUs, SF-36 alt kategorilerinde anlamli iyilesme ve Pitssburgh Uyku Kalitesi
Indeksi skorlarinda anlamli artis gérildU. (p <0,001)

Sonuglar: Ganglion impar enjeksiyonu, tibbi tedaviye ve yasam tarzi degisikligine yanit alinamayan
durumlarda agrinin gideriimesine, uyku kalitesinin iyilestirimesine, gunlik yasam fonksiyonlarinin
iyilestirilmesine yardimci olabilecek bir tedavi yéntemidir.

Anahtar Kelimeler: Bupivikain, ganglion impar blokaji, metilprednizolon, Pittsburgh Uyku Kalitesi
indeksi, postiravmatik koksidini, VAS skoru

The coccyx contributes to rectal control by providing The coccyx is associated with the sacral nerve roots
an attachment point for the muscles that support the and the terminal ganglion of the sympathetic ring (2).
pelvic floor and, together with ischial tuberosity, forms The ganglion impar (Walther’'s ganglion) forms the
tripodal support in the sitting position. Anatomical fermination of the paravertebral sympathetic chain.
studies have shown that there are many variations, Although it is normally located at the level of the
with partial or complete fusion observed at different sacrococcygeal joint, in cadaver studies, it has been

levels (1).

found that its height can vary by an average of 1.9 cm
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(3).

The term coccydyniarefers to a painful condifionin the
last part of the spine. Although this term was first used
by Simpson in 1859, the history of intervention for painin
the coccyx dates back to the ancient Greek physician
Paul of Aegina (4). Coccydynia may occur with direct
tfrauma, at birth, or through an unknown etiology. High
body mass index and female sex have been reported
as risk factors for coccydynia (5). The most common
etfiologic causes are direct or indirect frauma. The
mechanism of trauma is often a backward fall (6). It
has also been reported that prolonged sitting in hard
and uncomfortable areas can cause coccydynia with
a cumulative effect (7).

The predominant symptom of patients is pain over the
coccyx, which worsens when sitting. The pain may be
aggravated by defecation and sexual intercourse.
On physical examination, there is usually pain on
direct palpation of the coccyx. Radiologic evaluation
is primarily done by direct radiography. Postacchini
and Massobrio described six different configurations
of the coccyx (2,8) (Figure 1). Instability of the coccyx
has been reported to be more common in fraumatic
coccydynia cases than in non-fraumatic cases (5).

Figure 1. Classification of coccygeal angulatfion by
Postacchini and Massobrio. Type 1 has a slight curvature,
type 2 has an anteriorly increasing curvature, type 3 has a
sharp angle, type 4 has a subluxation, type 5 has a refrusion
of the coccyx and a bony spur, and type é has a scoliotic
deformity.

Since, in most cases, there is a high rate of regression,
conservative treatments are often preferred among
the treatment options during the first stage (?). Many
different studies have reported a very high success
rate with conservative treatment (10).
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Seat rings, coccyx friangle pillows, hot or cold baths,
manual therapy, relaxation exercises for the levator
ani, postural fraining, franscutaneous electrical
stimulation, and topical or oral non-steroidal anti-
inflammatory drugs (NSAIDs) are the preferred
methods of conservative treatment. In patients not
benefiting from any of these freatments, injection, and
radiofrequency thermocoagulation treatments are
the mainstay (11). Many different techniques have
been described for the localization, content, and
supporfing imaging techniques of the injection in the
freatment of coccydynia (11,12).

Injections, usually consisting of combinations of local
anesthetics and corticosteroids, can be administered
directly into the coccyx and can also be combined
with rectal manipulation (13). Ganglion impar block is
an acceptable tfreatment modality among injection
treatments, with proven efficacy. This technique, first
described by Plancarte for the treatment of cancer
cases with pelvic metastases, has evolved and has
been performed in several variants (14). Today,
ganglion impar block is used in the treatment of many
different types of pain and perianal hyperhidrosis (15),
except for oncological pain and coccydynia (16).
Anatomical studies have shown that the ganglion
impar may be located at the sacrococcygeal joint,
at the level of the coccyx, or the coccygeal type (3).
The drugs used during the injection are essentially local
anesthetics, corticosteroids, or neurolytic agents (14).
Although the fechnique can be performed under
fluoroscopy, USG (17) and CT-guided (18) blocks
have also recently been described. In many of the
techniques described, the frajectory of the needle
may also differ: through the anococcygeal ligament
(14), sacrococcygeal joint (19), intercoccygeal joint
(20), bone segment (21), and paracoccygeal (20).
The shape and structure of the needle to be used for
injection may also vary. Curved needles, self-beveling
needles, and a guided needle sent through a large-
diameter guide needle can be used (14).

Inadditiontothe proponents of exclusively conservative
treatments withinjections and manipulative techniques
(22), some authors have reported good results with the
option of coccygectomy in cases that do not respond
to conservative treatments (23). Although more than
a thousand years have passed since the definition of
this disease, we are sfill far from a universally accepted
treatment protocol for cases of resistant coccydynia.

Our study aimed to show the results of resistant
coccydynia cases in which we performed a ganglion
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impar blockade under fluoroscopy with the tfreatment
algorithm that we used in our clinic, with a 1-year
follow-up.

Materials And Methods

A pre-study power analysis based on previous data
determined asample size of atleast 18 patientstoreach
the desired power of > 0.8. Pre- and postoperative VAS
score was the primary outcome for two means T-test
power analysis (12,24).

Patients were evaluated retrospectively after approval
was obtained from the Gaziosmanpasa University
Clinical Research Ethics Committee (Decision No:
24-KAEK-109). The study was conducted under the
principles of the Declaration of Helsinki.

Patients with posttraumatic coccydynia treated with
impar ganglion block between October 2019 and
April 2021 were refrospectively evaluated. Cases were
included in the study if they were over 18 years of
age at the time of injection, had a symptom duration
of more than 6 months, and had failed at least two
different freatmentsin the previous é months (drug pain
management, manual therapy, use of a sitting ring,
and superficial injection). Before the ganglion impar
block, all patients received seat rings and oral and
local tfreatment with non-steroidal anti-inflammatory
drugs for 6 months. All patients received 750 mg of
naproxen once daily for the first month after the block.
Patients not adhering to the pre-and post-blockade
freatment protocol and patients with known systemic
inflammatory diseases, previous pelvic metastases,
and a history of coccygectomy, pilonidal sinus surgery,
colorectal surgery, rectal prolapse surgery, and rectal
inconfinence surgery were excluded from the study.
(Figure 2)

Figure 2. Flow chart presenting how the patients parficipated
in our study under the inclusion and exclusion criteria.
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All patients participating in the study were asked to
complete an assessment form containing the Visual
Analogue Scale (VAS), the Short Form Survey 36 (SF-
36), and the Pittsburg Sleep Quality Index (PSQI) before
the block procedure. The same assessment forms were
repeated for all patients attending the first-year follow-

up.

Radiological Technique: Before the procedure, all
patients were placed on the operating table in the
prone position, and the injection level was determined
by alateral view of the coccyx with a Philips BV Pulsera
(Koninklijke Philips Electronics N.V., 5602 BG Eindhoven,
the Netherlands) C-arm fluoroscopy device. After
obtaining a lateral radiograph containing the
sacrococcygeal joint and at least two coccygeal
segments, the injection was started.

Injection Technique: Before the procedure, the
patients underwent noninvasive cardiac monitoring
and oxygen saturafion monitoring with a saturation
probe. While the patient was in the prone position,
the injection level was first determined in the ap plane
on the fluoroscopic table. Then, the fluoroscopy was
positioned to take a lateral view, and the injection
level was accurately determined in the lateral plane
(Figure 3). After determining the injection level,
subcutaneous infiltration anesthesia was performed
with 2 ml of 0.25% bupivacaine using a 27 G x 2"
injector (Setocoject, Set Medikal, Istanbul, Turkey).
Then, an 18G Quincke needle (Egemen International,
5514, Izmir, Turkey) was inserted into the lowest
infercoccygeal space, visudlized in lafteral projection
by fluoroscopy, with the stylet needle inside. In the
case of possible intercoccygeal fusion, the needle
was advanced under fluoroscopy control with circular
movements together with the stylet. The solution
prepared by diluting 1T ml of 74% ioversol solution
(Optiray 350, Mallinckrodt Canada ULC, Pointe-Claire,
Quebec, Canada) with 4 ml of saline was infroduced
intfo the area under fluoroscopy. Therapeutic injection
was performed after the region was deemed suitable
(Figure 4). Next, 10 ml of injection content, prepared
by mixing 1 ml 40 mg methylprednisolone acetate
(Depo-Medrol 40 mg/mil vial) 9 ml 0.5% bupivacaine
hydrochloride (Buvicaine, Polifarma llac Sanayi
Tekirdag, Turkey), was applied to the area. For final
confirmation of the suitability of the injection site, it was
recorded whether the contrast frace was obliterated.
Heart rate and saturation were monitored during and
for the first 5 minutes after injection. Cases without side
effects (cardiac arrhythmias, low saturation, tinnitus,
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metallic taste in the mouth, and dizziness) were
referred for the service. The patients monitored for side
effects in the service with blood pressure, fever, satiety,
and heart rate monitoring at 15-minute intervals were
mobilized and discharged after one hour of follow-
up. No additional treatment protocol was applied
to the patients in the postoperative period, and they
were informed that they should not receive analgesic
medical freatment.

Figure 3. Advancing fo the injection site with the lateral
coccyx fluoroscopy before the procedure.

Figure 4. The contrast material image formed on the lateral
radiograph after the injection of diluted radiographic
contrast material was obtained to confirm that it was in the

correct location.
Statistical analysis

Descriptive analyses were performed to obtain
information on the general characteristics of the study
groups. Data on continuous variables are reported
in terms of mean * standard deviation; data on
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categorical variables are reported as n (%). The Paired
Sample-t test was used to compare the means of the
measurements before and after the study. Pearson’s
correlation coefficient was used for the relationship
between the quantitative variables. P-values
below 0.05 were considered statistically significant.
Prepackaged statfistical soffware was used for the
calculations (IBM SPSS Statistics 20, SPSS Inc., IBM Co.,
Somers, NY).

Resulis

Twenty patients meeting the study criteriac and
followed up for one year were included in the study.
The mean age of the patients enrolled in the study
was 41.05 + 11.27 years (20-70). There were 17 female
(85%) and three male (15%) patients. The mean
symptom duration of the patients was 22.25 + 17.06
(6-60) months. It was observed that pain started after
falling in 18 patients (90%) and after heavy lifting in two
patients (10%) (Table 1).

Table 1. Demographic characteristics of patients

Age (years) 41.05+11.27
Gender (Female/Male) 17/3
Follow-up period (months) 12,42
Symptom period (months) 22.25+17.06

When the scores of our patients were compared
before the intervention and at the confrols af the one
year, there was a significant decrease in the VAS score
(p <0.001). The evaluation of the SF-36 score revealed
a statistically significant increase in the subcategories
of physical function, physical role limitation, emotional
role limitation, energy/fatigue, emotional well-being,
social function, pain, general health, and health
change (p < 0.001). When patients’ sleep quality was
assessed with the Pittsburgh Sleep Quality Index (PSQ),
it was found that there was a significant increase in
sleep quality scores after the injection (p < 0.001)
(Table 2).

Table 2. Differences in clinical and functional scores before
and after the interventions

Pre-injection  Post-injection p
VAS 9.35+0.99 3.1£2.05 <0.001
SF-36 45.25+11.86 75.5%10.87 <0.001
Physical function 45.25+11.86 75.5%10.87 <0.001
Physical restriction 25+18.14 62.5£19.02 <0.001
Emotional restriction 29.99+21.36 66.68+24.19 <0.001
Energy/fatigue 37.25+12.3 56+13.14 <0.001
Emotional wellness 43.6£10.61 60.6+12.33 <0.001
Social function 45.63+16.36 51.87+13 0.144
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Pain 17.88£12.28  62.88£13.84  <0.001
Overall health change  33.75£9.01 5575¢13.6  <0.001
Health change 437551101 662541677 <0.001
FIEETE, 2 Gluelliy 12.3:2.11 5254243  <0.001

index

The Paired Sample-t test was used to compare the
means of the measurements before and after the
study. A p-value was considered stafistically significant
if they were less than 0.05. VAS: Visual analog scale

No hematomas, superficial or deep infections, or
persistent pain were observed at the injection sites of
the patients participating in the study.

Discussion

The results of our study show that the ganglion impar
block performed in our patients with refractory
coxadonia led to a successful improvement in pain,
sleep quality, and activities of daily living at the end of
the one-year follow-up.

Although coccydynia can occur due to more than one
etiological cause and has been defined for more than
100 years, its treatment can be difficult and complex
due to unique diagnostic criteria and more than one
cause (25). The ganglion impar in the sacrococcygeal
region has nociceptive fibers, and successful results
can be achieved with the blockade of this ganglion
in cases where conservative freatment is unresponsive
(26). Impar ganglion blockade has been shown in our
results to be an effective method for pain relief and
functional recovery. The summary of similar studies is
shown in Table 3.

The age, sex, and etiological factors of the patients
examined in our study were consistent with previous
studies in the literature. Fogel et al. reported that

women were affected about five times more often
than men (27). Other studies on this topic have
reported that admissions due to coccydynia are more
common in the fifth decade of life and that they occur
most frequently after falls on the coccyx (26,27).

In a study by Maigne et al., a stable coccyx, short
duration of symptoms, and onset after frauma were
reported as good prognostic factors in patients
freated for coccydynia (28). In a study conducted
by Mitra et al. on a series of 14 patients, it was found
to result in significant improvement in VAS grade in
acute and chronic cases after luoroscopically guided
steroid injection (12). Sencan et al. found a significant
improvement in VAS and functional scores in patients
with a mean symptom duration of 25.9 months in
the first three months (29). Since about 90% of our
patients had fallen before their symptoms appeared,
we believe that they benefited from ganglion-impar
blockade at the optimal level.

In a study by Sencan et al., the efficacy of the use of
steroids in ganglion impar blockades was compared
with the use of only local anesthefics (30). They
found that the rate of pain relief after surgery did
not change with the two methods; however, the
reduction in pain level was significantly better in the
third-month conftrol in the steroid supplement group.
Glucocorticoids act by preventing the secretion
of many cytokines that can cause pain, thanks to
their receptors, antidepressant properties, and anfi-
inflammatory action in centers where pain pathways
predominate, such as the hippocampus and the
amygdala (31). In addition, corticosteroids have been
shown to have direct neural antinociceptive effects
in experimental studies (31). In their study, Gunduz et

Tablo 3. The studies on transcoccygeal ganglion impar blockade.

Author Mitra et al. 2007 Gunduz et al. Sencan et al. 2018
(n=12) 2015 (n=24) (n=29)

Number of 14 22 28

Patients

Age (years) 43.4 41 43.7

Gender (M/F) 717 2/20 5/23

Follow-up time N/A 6 [

(months)

Symptom Period N/A N/A 25.9

(months)

Block Technique c c C

Drugs L+TA B+MP B+MP

Scores VAS >50% impro- ~ VAS 9012.5 VAS 7.8013.8
vement LANSS

15.1016.82

Sencan et al. Buttaci et al. 2005 (n=32) Gonnade et al. Our study
2019 (n=30) 2017 (n=26)
34 6 31 20
38.1 N/A 429 41
6/28 N/A 13/18 3/17
3 N/A 6 12.42
16 N/A N/A 222417
T< N/A C C
B+MP B B+MP B+MP
NRS VAS NRS VAS 9.3003.1
7.8014.9 >50% improvement 7.903.2 SF-36
ODI 45.2075.5
48.90126.1

TC: Transcoccygeal, L: Lidocaine, TA: Triamcinolone acetate, B: Bupivacaine, MP: Methylprednisolone, NRS: Numeric rating scale, ODI: Oswestry disability index, LANSS:
Leeds assessment of neuropathic symptoms and signs scale, VAS: Visual analog scale
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al. showed that the analgesic effect lasted six months
or longer in patients receiving a combined injection
of local anesthetics and corticosteroids (24). On the
other hand, studies examining the resulfs of blockades
with only one local anesthetic have reported that the
analgesic effect disappears within a few weeks, and
repeated injections are required (32). We believe that
the significant improvement in our patients’ outcomes
at one-year follow-up in ganglionic impar blockade,
which we performed by combining local anesthetics
with long-acting corticosteroids, compared with the
inifial phase, is due to the neuromodulatory effect of
corticosteroids, as found in previous studies.

Pain is the main problem for patients when sitting and
sleeping while suffering from coccydynia. In our study,
we investigated the sleep quality of patients and their
changes in daily life after receiving bupivacaine plus
methylprednisolone injection. A study by Sencan et
al. reported that the sitting time of patients receiving
bupivacaine plus methylprednisolone injection
increased significantly affer the procedure, but this
was not sufficiently reflected in the SF-12 scores (29).
With the results we obtained, a significant and durable
improvement in both the SF-36 and PSQI scores at the
one-year follow-up was observed. Our study is the
first fo investigate the relationship between ganglion
impar block and sleep quality.

The ganglion impar is the last link of the sympathetic
chain located in front of the coccyx and, unlike other
sympathetic ganglia, is a single ganglion in the middle.
Itis involved in sensory and sympathetic innervation of
the pelvic organs and perineal region (33). Ganglion
impar block was first described by Plancart in 1990
and is performed with a retrograde needle through
the anococcygeal ligament (14). Due to the risk of
complications, such asinfection andrectal perforation,
that may accompany it, the method defined by
Wemm and Saberski was developed and started to
be applied via a guide needle originating from the
sacrococcygeal junction (19). The success of ganglion
imparblockade depends on the correct determination
of the anatomical location of the ganglion and the
appropriate placement of the needle (3,34). In studies
performed on cadavers by Oh et al., it was shown that
the ganglion impar is usually located 8.6 mm distal to
the sacrococcygeal junction and 25 mm proximal to
the coccygeal type (3). When the contrast medium
is sent through the guide needle under fluoroscopy,
the placement of the needle and the area where the
drug is to be distributed is confirmed by the formation
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of a comma in front of the coccyx. Because there are
no standard treatment methods in the treatment of
coccydynia, the profit-and-loss ratios of the freatments
to be used should be well thought out and decided.
Although rare, rectal rupture, neuritis, and cauda
equina syndrome may occur after ganglion-impar
blocks (35). No complications were observed in our
patients.

The lack of a control group, the limited follow-up
period of 12 months, and the lack of interim confrols
were the limitations of our study. Our strengths were
that our study was performed in a single center by a
single surgeon and that it was supported by more than
one functional scoring. In other studies in the literature,
patients were assessed using the VAS and SF-12 only.

Conclusion

Ganglion impar blockade is a method that leads
to successful pain relief and improvement of daily
functions in cases where drug freatment and lifestyle
changes are not possible.
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ABSTRACT

Objective: Cytomegalovirus (CMV), a double-stranded DNA virus in the family Herpesviridae, like
other known herpes viruses, remains latent throughout a person’s life following the initial infection
in CMV and causes recurrent infections. The study aimed to reveal the current status of CMV
seroprevalence in adults in Erzurum and to investigate the trends in CMV infection by comparing
the obtained seroprevalence data with the previously reported data.

Materials and Methods: In our study, the results of people whose anti-CMV IgG and anti-CMV IgM
serology were investigated by family physicians in Erzurum between 2020-2023 were retrospectively
analyzed. Blood samples of individuals were studied in Erzurum Public Health Serology Laboratory
using the ELISA method and the Architect kit. To make comparisons between individuals, the
working group was divided into six different age groups: 18-24, 25-29, 30,34, 35-39, 40-49 and =50.
Results: Our study consisted of 9,252 people between 18 and 103 who were investigated for
anti-CMV IgG serology and 13,276 people between 18 and 97 for anti-CMV IgG. Anti-CMV IgG
seropositivity was 98.5%, and anti-CMV IgM seropositivity was 2.1% in our study group. Anti-CMV
IgG and IgM positivity were 98.7% and 2.1%, respectively, in women and 97.7% and 2.2% in men.
Conclusion: In our study, anti-CMV IgG seropositivity was found to be 98.7%, anti-CMV IgM
seropositivity was found to be 2.1%, and CMV IgG seropositivity rates were found to be higherin our
province compared to similar studies conducted in our country. The CMV IgM seropositivity rate is
consistent with the data from Turkey. To reduce CMV infection in our region’'s community, public
qwcreneés of the route of tfransmission of CMV infection and ways to prevent disease should be
increased.

Keywords: Cytomegalovirus, anti-CMV IgG, anti-CMV IgM, prevalence, Erzurum
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Giris: Herpesviridae ailesinde cift sarmalll bir DNA virGsU olan sitomegalovirds (CMV) bilinen
diger herpes virUsleri gibi CMV'de ilk enfeksiyonu takiben kisinin hayati boyunca latent kalr ve
tekrar eden enfeksiyonlara neden olur. Calismanin amaci, Erzurum’da yetiskin bireylerde CMV
seroprevalansinin gincel durumunu ortaya koymak ve elde edilen seroprevalans verilerin daha
o6nce bildirilen verilerle karsilastirarak CMV enfeksiyonundaki egilimleri arastirmaktir.

Materyal method: Calismamizda 2020-2023 yillar arasinda Erzurum’da aile hekimlerince anti-CMV
IgG ve anti-CMV IgM serolojisi arastinlan kisilere ait sonuclar retrospektif olarak incelendi. Kisilere ait
kan érnekleri Erzurum Halk Saghigi Seroloji Laboratuvarinda ELISA yéntemiyle Architect kiti kullanilarak
calisiimisti. Bireyler arasinda kiyaslama yapabilmek icin ¢calisma grubu; 18-24, 25-29, 30,34, 35-39, 40-
49 ve 250 olmak Uzere 6 farkl yas grubuna bdlindU.

Bulgular: Arastirmamizin evreni anti-CMV IgG serolojisi arastinlan 18 ve 103 yas arasinda 9.252 kisiden,
anti-CMV IgM ise 18 ve 97 yaslan arasinda 13.276 kisiden olusmakta idi. Calisma grubumuzda anti-
CMV IgG seroporzitifigi %98.5, anti-CMV IgM seroporzitifligi ise %2.1 oraninda bulundu. Anti-CMV
19G ve IgM porzitifligi kadinlarda sirasiyla %98.7, %2.1; erkeklerde ise %97.7, %2.2 oraninda bulundu.
Sonug: Arastirmamizda anti-CMYV IgG seropozitifligi %98.7, anti-CMV IgM seropozitifigi %2.1 oraninda
bulunmus olup, Ulkemizde yapllan benzer calismalarla kiyaslandiginda CMV IgG seropozitiflik
oranlar ilimizde daha yUksek bulunmustur. CMV IgM seropoxzitifik orani ise TOrkiye verileriyle
uyumludur. Boélgemizdeki foplumda CMV enfeksiyonunu azaltmak icin, CMV enfeksiyonunun
bulasma yolu ve enfeksiyondan korunma yollar hakkinda halkin farkindaligi artinimalidir.

Anahtar Kelimeler: Sitomegalovirls, anti-CMV IgG, anti-CMV IgM, prevalans, Erzurum

Cytomegalovirus (CMV), a double-stranded DNA virus important source of infection because they can spread

in the herpesviridae family, is also known as human
herpes virus-5 (HHV-5). Like other known herpes
viruses, CMV remains latent throughout the person’s
life following the first infection and causes recurrent
infections (1). CMV can be transmitted by contact
with infectious body fluids, including blood, urine,
saliva, tears, cervical secretions, seminal fluid, breast
milk, and stem cell and organ transplantation (2).
Infants and toddlers exposed to CMV infection are an

the virus through urine or saliva months or even years
after infection (3, 4).

Primary CMV infection may be asymptomatic in
immunocompetent individuals or cause a mild disease,
mostly self-limiting with fatigue, fever, myalgia, and
headache (5, 6). In immunosuppressed individuals
(patients with AIDS and other immune system disorders,
organ fransplant recipients, patients hospitalized in
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intensive care units, and older adulis), the infection
may lead to more severe clinical pictures. However,
the highest disease burden is caused by congenital
CMV infection (7, 8). Congenital CMV infection
is the leading cause of neurological damage in
children worldwide and has also been reported to
be associated with hearing loss, growth retardation,
permanent disabilities, and microcephaly (9, 10).

Different regions of the world can be divided infto
two areas with high seroprevalence (more than
70%) and low seroprevalence (50%-70%) (6, 9). CMV
seroprevalence is generally higher in older age
groups, women, individuals with low socio-economic
standards, and in developing countries. It has been
reported that the prevalence of CMV in women in the
reproductive period varies between 45% and 100%
(11). Currently, treatment options for CMV infections
are limited, and no vaccine is currently in use.
Therefore, efforts to develop vaccines to prevent CMV
infection remain a high public health priority (2).

A limited number of studies have focused on CMV
seroprevalence in adults in Turkey. This study aimed
to reveal the current status of CMV seroprevalence
in individuals over 18 years of age in Erzurum and
investigate the frends in CMV infection in our province
by comparing the seroprevalence data obtained with
previously reported data.

Material and Methods

With this study, the results of people examined by
family physicians in Erzurum city center for four years
between 01.01.2020 and 31.12.2023 and whose anti-
CMV IgG and anti-CMV IgM serology were evaluated
refrospectively. Blood samples of individuals were
studied in Erzurum Public Health Serology Laboratory
using the ELISA method in the Architect 12000 model
device (Abboftt Laboratories, USA) using the Architect
kit. The data were obtained from the laboratory
automation system with the Scientific Research Permits
dated 03.05.2024 obtained from the Erzurum Health
Directorate. In our study, the laboratory analysis results
were evaluated as Anti-CMV IgM <0.85 index negative,
antfi-CMV IgM >0.99 index result positive, 0.85 index
<anti-CMV IgM <1.0 index results infermediate; anti-
CMV IgG <5.99 AU/ml negative, anti-CMV 1gG>5.99
AU/ml results positive. To make comparisons between
individuals, the working group was divided into six
different age groups: 18-24, 25-29, 30,34, 35-39, 40-49,
and 250.

The necessary ethics committee approval for this
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research was obtained from the AtatUrk University
Faculty of Medicine Clinical Research Ethics
Committee, whose decision was dafted 29.03.2024
and numbered 45.

Statistical Analysis

In the stafistical evaluation of the data collected in
our research, the SPSS 22.0 program was used. The
chi-square test was used in the analysis of categorical
data. The statistical significance limit was accepted as
p<0.05.

Results

Our study population consisted of 9,252 individuals
between the ages of 18 and 103 years who were
investigated for anti-CMV IgG serology and 13,276
individuals between 18 and 97 years for anti-CMV IgM.
The mean age of the group investigated for anti-CMV
IgG serology was 32.4+10.09 years. The mean age of
the anti-CMV IgM group was 32.619.27 years. In our
study group, anti-CMV IgG seropositivity was found to
be 98.5%, and anti-CMV IgM seropositivity was found
to be 2.1%. Anti-CMV IgG and IgM positivity rates were
98.7% and 2.1% in women and 97.7% and 2.2% in men,
respectively. Anti-CMV IgG positivity rate was higherin
women than men, and the difference was statistically
significant (p<0.05). Although the rate of anti-CMV
IgM seropositivity was higher in males, this was not
statistically significant (p>0.05). The highest CMV IgG
seropositivity rate was found in the 40-49 age group,
99.8%; anti-CMV IgM positivity rate was 2.9% in the
18-24 age group. In our study, anti-CMV IgM results of
113 people were found to be intermediate. The data
obtained in the study are presented in detail in Table
1 and Table 2.

Table 1. Distribution of anfi-CMV IgG serology results by
gender and age groups

Anti-CMV IgG

Variables P;s(i%e Nqu((;:;l € Lc)(i;l)

Gender Male 1918 (97.7) 46 (2.3) 1964 (100)
Woman 2601 (98.7) 94 (1.3) 7288 (100)
Total 4519 (98.5) 140 (1.5) 9252 (100)

P value <0,05

Age groups  18-24 1526 (97.6) 38 (2.4) 1564 (100)
25-29 2601 (98,7) 34 (1.3) 2635 (100)
30-34 2292 (98.2) 41 (1.8) 2333 (100)
35-39 1220 (98.3) 21 (1.7) 1241 (100)
40-49 879 (99.8) 2(0.2) 881 (100)
250 594 (99.3) 4(0.7) 598 (100)
Total 9112 (98.5) 140(1.5) 9252 (100)

P value <0,05
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N: Number of patients, %: Percent

Table 2. Distribution of anti-CMV IgM serology results by
gender and age groups

Anti-CMV IgM
Variables Positive Intermediate Negative Total
N (%) value N (%) N (%)
N (%)
Gender Men 52(2.2) 21(0.9) 2291 (96.9) 2364
(100)
Wo- 228 (2.1) 92 (0.8) 10592 (97.1) 10912
man (100)
Total 280 (2.1) 113 (0.9) 12883 (97.0) 13276
(100)
P valve >0,05
Age 18-24 51 (2.9) 20 (1.1) 1694 (96.0) 1765
groups (100)
25-29 80 (2.2) 28 (0.8) 3589 (97.1) 3697
(100)
30-34 75(2.0) 30 (0.8) 3591 (97.2) 3696
(100)
35-39  36(1.8) 17 (0.8) 1995 (97.4) 2048
(100)
40-49 28 (2.1) 12 (0.9) 1311 (97.0) 1351
(100)
250 10 (1.4) 6 (0.8) 703 (97.8) 719 (100)
Total 280 (2.1) 113 (0.9) 12883 (97.0) 13276
(100)
P valve >0,05

N: Number of patients, %: Percent

Figure 1 shows a histogram graph of the change in
anti-CMYV IgG and anti-CMV IgM seropositivity rates in
age groups and the total population.

Figure 1. Variation of anti-CMV IgG and IgM seroprevalence
by age groups

Discussion

The prevalence of CMV infection in different
geographies varies depending on living conditions,
social habits, and age. In a study conducted in the
USA, the prevalence of CMV was reporfed to be 59%
in the general population and 96.4% in Brazil (12, 13).
In the European region, seropositivity was reported at
a rate of 83% in Sweden, 77% in Portugal, 77% in the
population in Croatia, and 56.5% in Germany (6, 14—
16). CMV IgG seropositivity was reported to be 94.1%
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among Koreans on the Asian continent, 95.7% in Iraq,
91.8% in Iran, and 97.4% among blood donors in India.
CMV IgG seropositivity was also reported to be 95.7%
among blood donors in Saudi Arabia (17-21).

World Health Organisation (WHO) has estimated
CMV seroprevalence for different population groups
regionally and globally. According to this estimate,
the global average prevalence was 83% (95% Ul: 78-
88). The region with the highest estimated average
prevalence was the Eastern Mediterranean at 90%
(95% Ul 85-94), while the lowest estimate was made
for the European region with 66% (95% Ul 56-74). In the
European region, the lowest seroprevalence estimate
was estimated at 39% (95% Ul 18-62) for Ireland, while
the highest seroprevalence estimate was reported as
96% (95% Ul 93-98) for Turkey (22).

In the study conducted in the Antalya region of Turkey,
antfi-CMV seropositivity in the general population was
reported as 97.8% in the 15-49 age group (23). In a
study conducted on a massive population of men
and women between the ages of 0-84 in Istanbul,
seropositivity was reported as 94% (24). In many other
studies conducted in different regions of Turkey, it
has been reported that the prevalence of CMV in
pregnant women varies between 92.6-98.2% (25, 26).

On CMV, seroprevalence has focused chiefly on
pregnant women both in the world and in Turkey. This
study is one of the few studies in Turkey fo investigate
CMV seroprevalence in the adult population,
including men and women. In our study, total CMV
seroprevalence was 98.5% in both sexes. Our result was
slightly higher than the seropositivity rates in previous
studies conducted on pregnant women. Our result is
higher than the average prevalence estimated by
WHO for Turkey.

The difference in seroprevalence between countries
and regions can be explained by differences in
baseline exposures related to CMV transmission. These
include the frequency and duration of breastfeeding,
childcare arrangements, crowding, and sexual
behaviors (10). Some studies have reported a
relationship between CMV  seroprevalence and
education level, household income, social status,
race, and ethnicity (2, 27-29).

An analytical model has shown that
education effectively prevents poor
from CMV infection. It also estimated that hygiene
promotion was associated with a 50% risk reduction for
fetal infections in CMV seronegative people (30).

hygiene
outcomes
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Many studies have examined whether there is a
relationship between CMV seroprevalence and
gender. In one study conducted in Germany, the
prevalence of CMV was reported to be 59.8% in
women and 50.8% in men (6). Many other studies
conducted in Germany and the UK have reported a
higher incidence of CMV in women (10, 31).

In our study, CMV IgG seropositivity was 98.7% among
7288 women and 97.7% among 1964 men. The
difference was statistically significant. As observed in
our study, CMV seroprevalence is higher in women
than in men. Although it is not fully understood how
gender differences affect this outcome, it is believed
that the fact that women mainly do childcare
contributes to this result. (2, 32, 33). To date, no
vaccine has been developed to prevent CMV
infection. However, several vaccine studies have
been reported to be in clinical development (10, 34).
CMV IgG seroprevalence in our study ranged from
97.6% to 99.8% between age groups, and there was a
significant difference in seroprevalence between age
groups. The highest seroprevalence was 99.8% in the
40-49 age group, followed by 99.3% in the 50 and over
age group, and the lowest seropositivity was 97.6% in
the 18-24 age group. A generally higher prevalence
of CMV IgG was observed in age groups as the mean
age increased. This may be because as people age,
their intferactions with and exposure to CMV risk factors
increase. Two studies conducted in Japan in 2016 and
Germany in 2012 reported that CMV seropositivity has
decreased recently (35, 36). However, as observed
in our research, there is no regression in seropositivity
rates compared with the data in previous studies in
our country. Since no CMYV seroprevalence studies in
our province included male and female adults, we
could not comment on whether there is an increase or
decrease in CMV seropositivity rates.

In a study conducted in Brozil, anfi-CMV IgM
seropositivity was reported fo be 2.3% (13). In another
study conducted in Kirkuk City, Iraqg, the rate of IgM
seropositivity in the population was reported to be
6.3% (18). In a study conducted in Iran, CMV IgM
seropositivity was reported to be 0.2% (19). In some
studies conducted in Turkey, anfi-CMV IgM positivity
rates were observed to be 0.2-3.2% (24, 37, 38). In our
research, anti-CMV IgM positivity was found to be 2.1%
(228/10912) in females and 2.2% (52/2364) in males in
the general population. In our study group, the highest
IgM seropositivity was observed in the 18-24 age group.
In contrast to IgG seropositivity, IgM seropositivity was
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lower as the mean age increased in the age groups.
The difference was not statistically significant. The
results were similar to the data reported for CMV IgM
seropositivity in Turkey.

Staras et al. (12) reported thatincreasing age was not a
risk for CMV IgM seropositivity, whereas they confirmed
that age was a risk for CMV IgG seropositivity. In
addition, it has been reported that some CMV IgM
positive results may be associated with false positive
results known to occur due to cross-reactions (39).

Conclusion

Our study constitutes the seroprevalence data of a
vast population representing the adult population
living in Erzurum. In our research, anti-CMV IgG and
anfi-CMV IgM seropositivity rates were 98.7% and
2.1%, respectively. Compared with similar studies in
Turkey, CMV IgG seropositivity rates were higher in our
province. Our results were slightly higher than the CMV
seroprevalence rate estimated by WHO for Turkey.
The CMV IgM seropositivity rate was compatible with
Turkey’s data. To reduce CMYV infection in our region’s
community, efforts should be made to increase public
awareness about the transmission route of CMV
infection and ways o prevent it.
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Introduction

ABSTRACT

Aim: This study investigates the prevalence and clinical correlates of predominant polarity (PP),
depressive predominant polarity (DPP), and manic predominant polarity (MPP) in patients with
bipolar disorder type 1 (BD-1), as well as their association with chronotype and lithium response.
Method: The present study with a cross-sectional design was conducted on 80 BD-1 patients in
remission between 18-65 years of age. Data collection involved sociodemographic questionnaires
and assessments using the Young Mania Rafing Scale (YMRS), Hamilton Depression Rating Scale
(HDRS), Biological Rhythms Interview of Assessment in Neuropsychiatry, (BRIAN) Morningness-
Eveningness Questionnaire (MEQ), and the Alda Scale. DPP and MPP were defined as a lifetime
ratio of 22:1 of either hypomanic/manic episodes or depressive episodes, respectively.

Results: Participants (mean age 35.32 £ 11.39 years; 61.25% female) showed two dominant
polarities: DPP (46.25%) and MPP (53.75%). No significant differences were found in treatment,
iiness duration, or episode number (p>0.05). However, the MPP group had significantly earlier
onset age (p=0.009) and higher scores on the BRIAN, MEQ, and Alda scales (all p<0.001). Manic
episodes correlated positively with BRIAN and strongly with MEQ (rs1=-0.355, rs2=-0.373). The Alda
scale showed strong positive correlations with BRIAN and MEQ, and strong negative correlations
with depressive episodes (rs1=-0.355, rs2=-0.373, rs3=-0.274).

Conclusion: The present study demonstrates that PP and chronotype significantly inluence lithium
response in individuals with BD-I. The MPP group was found to have an earlier onset of the disorder
and exhibit more pronounced evening characteristics. Additionally, the MPP group showed a
stronger response to lithium.

Keywords: Bipolar disorder, chronotype, depression, lithium, mania, predominant polarity,

oz

Amag: Bu calismada, bipolar bozukluk (BD) tip 1 (BD-1) hastalannda baskin polarite (PP) - depresif
baskin polarite (DPP) ve manik baskin polarite (MPP) - yayginlidi ve klinik korelasyonlar ile bunlarin
kronotip ve lityum yanityla iliskisi arastirimistir.

Yontem: 18-65 yas araliginda, remisyondaki 80 BD-1 hastasinda kesitsel bir ¢alisma yUrotolmUstor.
Veri foplama, sosyodemografik anketler ve Young Mani Derecelendirme Olgedi (YMRS),
Hamilton Depresyon Derecelendirme Olgedi (HDRS), Noropsikiyatride Degerlendirmenin Biyolojik
Ritim GoérUsmesi, (BRIAN) Sabah-Aksam Anketi (MEQ) ve Alda Olgedi kullanilarak yapilan
degerlendirmeleri icermektedir. DPP ve MPP, sirasiyla hipomanik/manik epizotlarin veya depresif
epizotlarin yasam boyu orani 22:1 olarak tanimlanmistir.

Bulgular: Katiimcilar (ortalama yas 35,32 £ 11,39 yil; %61,25 kadin) iki baskin kutupluluk gésterdi: DPP
(%46,25) ve MPP (%53,75). Tedavi, hastalik sUresi veya bdlUm sayisinda anlamii bir fark bulunmadi
(p>0,05). Ancak, MPP grubunun baslangic yasi dnemli dlgide daha erkendi (p=0,009) ve BRIAN,
MEQ ve Alda dlceklerinde daha yuksek puanlar vardi (hepsi p<0,001). Manik bdlimler BRIAN ile
porzitif ve MEQ ile gUclU bir sekilde iliskiliydi (rs1=-0,355, rs2=-0,373). Alda &lcegdi BRIAN ve MEQ ile
gUclU porzitif korelasyonlar ve depresif bolimlerle gicli negatif korelasyonlar gésterdi (rs1=-0,355,
rs2=-0,373, rs3=-0,274).

Sonug: Bu calisma, PP ve kronotipin BD-I'li bireylerde lityum yanifint dnemli dlcUde etkiledigini
gbstermektedir. MPP grubunun bozuklugun daha erken basladigl ve daha belirgin aksam
ozellikleri sergiledigi bulunmustur. Ek olarak, MPP grubunun lityuma daha gUcli bir yanit gésterdigi
gortimUstUr.

Anahtar Kelimeler: Baskin polarite, bipolar bozukluk, depresyon, kronotip, lityum, mani

Bipolar disorder (BD) is a chronic and debilitating half tend fo have more manic episodes (3). Despite

mental illness affecting approximately 2% of the common epidemiological
population worldwide with

global general
inter-individual  variability
during adolescence or

early adulthood, BD is

assumptions  suggesting
large that individuals with BD spend a greater duration in
Typically - emerging o recsion compared to mania, the clinical trajectories
of BD can be quite heterogeneous (4).

characterized by recurrent episodes of depression,
mania, or hypomania, in addition to subthreshold
symptoms occurring between these mood episodes
(2). Notably, around 50% of patients experience a
predominance of depressive episodes, while the other

To better understand this heterogeneity, researchers

have advocated for a more nuanced classification of
BD accounting for predominant polarity (PP), a concept
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infroduced by Jules Angst in a study of 95 individuals
with BD (5). This classification distinguishes between
two main types: depressive (DPP), for patients primarily
experiencing major depressive episodes, and manic
(MPP), for those with a predominance of (hypo)manic
episodes (6).

Research has established strong correlations between
PP and various clinical variables. MPP is typically
associated with male gender, BP type 1 (BD-1),
psychotic features, early age of onset, and manic
onset, while DPP correlates with depressive onset, a
higher frequency of mood episodes, and a history of
suicide aftempfts (7, 8). Additionally, a study exploring
the influence of affective temperament found links
between cyclothymic and hyperthymic temperaments
and MPP, indicating that temperament may shape
the clinical presentation across different PP groups (?).

Identifying an individual's PP  may enhance
personalized management strategies for  BD.
Evidence suggests that patients with MPP or DPP may
demonstrate varied responses to both acute and long-
term treatments, as well as differential effectiveness of
psychopharmacological agents during stabilization
phases (8, 10). Previous reviews have posited that
MPP and DPP could affect nearly half of all individuals
with BD, potentially correlating with distinct individual
characteristics (11). However, despite the growing
interest in this area, systematic analyses comparing
rates and individual characteristics of MPP versus DPP
remain absent.

Chronotype, defined as an individual's circadian
preference, reflects the physiological organizatfion
of the circadian system (12). Several cross-sectional
studies suggest that individuals with BD are more
likely to identify as evening types compared to
control populations, indicating this may be an
underexamined factor associated with a more
adverse course of illness(13). However, to date, no
studies have investigated the relationship between PP
and chronotype.

This study aims to address this gap by identifying
the prevalence and clinical correlates—specifically
focusing on lithium response—of different mood
predominance types in BD, as well as assessing their
association with chronotype.

Methods

This cross-sectional study included 80 patients (initially
89, but nine were excluded due to missing data of
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PP) with BB-1 in remission, aged 18-65, and regularly
followed up in the outpatient clinic of the XXX clinic in
the Department of Psychiatry at XXX University.

The patients included in the study had already been
diagnosed with BD under the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) and were symptomatically in remission. At
the time of the study, o exclude the presence of manic
and depressive episodes Young Mania Rating Scale
(YMRS) (14) and Hamilton Depression Rating Scale-17
(HAM-D) (15) were administered to all patients.
Individuals with dementia, mild cognitive impairment,
intellectual disabilities, shift work employment, and
comorbid diagnoses of alcohol and substance abuse
were excluded.

Initially, the demographic and clinical variables of
the patients were recorded. This study used Colom'’s
definition of PP to categorize patients (16). Based on
this, MPP and DPP are defined as a lifetime ratio =2:1
of either hypomanic/manic episodes or depressive
episodes, respectively. This restrictive  definition
splits patients info three categories (MPP, DPP, and
undetermined PP). As no participants were classified
as having undetermined PP, analyses were conducted
only on participants with MPP or DPP.

The chronotypes of both groups were evaluated
according to the Biological Rhythms Interview of
Assessment in Neuropsychiatry (BRIAN) (17) and
the Morningness-Eveningness Questionnaire (MEQ)
(18). The patients’ response to lithium treatment was
determined according to the Lithium Treatment
Response Scale (the Alda scale) (19). Briefly, the scale
measures the degree of improvement in the course
of treatment (Criterion A) weighted against clinical
factors considered relevant for determining whether
or not the observed improvement is due to the
treatment (Criteria B1-B5). The total score is calculated
by subtracting the total B score from the A score. The
degree of response for each patient is quantified with
a score from 0 to 10 (total score). Patients with a total
score equal fo 7= are considered lithium responders,
while patients with a total score e lower than 7 are
considered non-responders.

This study was granted ethical approval by the Local
Ethics Committee of XXX (Decision Number: 2024/685).
It was conducted under the Declaration of Helsinki and
the International Conference on Harmonization/Good
Clinical Practice guidelines. Before parficipating in the
study, written informed consent was obtained from all
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participants after the nature of the procedures had
been fully explained, and the local ethics committee
approved the study.

Statistical Analysis

The data from the study were entered using the
Statistical Package forthe SocialSciences (SPSS) version
22. The Kolmogorov-Smirmov test was performed to
determine whether the parameters followed a normal
distribution. The Chi-square test was used to compare
categorical variables, while the independent samples
t-test was used to compare numerical variables
between groups. Pearson correlation analysis was
employed to assess the correlation between numerical
variables. Stafistical significance was defined as p <
0.05.

Results

The study was completed with 80 BB-1 patients. The
mean age of the patients was 35.32 + 11.39 years,
with 61.25% being female (n=49). The PPs were 46.25%
(n=37) DPP and 53.75% (n=43) MPP. No statistically
significant difference was detected between the DPP
and MPP groups in terms of gender, marital status, use
of alcohol and smoking status, and other demographic
parameters (p>0.05).

Also, no significant differences were found
between DPP and MPP groups regarding types of
pharmacotherapies, total duration of illness, or total
episode count (p>0.05); however, the age of onset
was 21.5 £ 6.6 years in the MPD group and significantly
earlier in this group (p=0.009) Table 2 shows the
demographic and clinical characteristics of groups.

Table 1. Comparison of demographic and clinical features
under predominant polarity

DPP MPP

Mean+SD/n (%) (n=37) (n=43) X2/t P

Age (y)$ 38.5£11.3 32.6£10.9 2.139 0.03
Gender/Female* 23 (62) 26 (60) 0.034 0.85
Marital Status/Married* 22 (59) 21 (48) 4.63 0.98
Education/University* 11 (29) 15 (34) 1.20 0.75
E}";‘g{'ﬁymem SieliUR/ (Ene= 16 (43) 21 (44) 0.03 095
Smoker/Yes! 7 (18) 10 (23) 0.02 0.53
Alcohol use/Yes' 1(3) 2 (4) 0.03 0.95
Medical Condttonives: 7019 sz e
Age of Onset (y)$ 27.4%7.1 20.5+6.6 2.70 0.04
Duration of BPD(y)® 12.6+8.5 10.5+8.3 0.98 0.32
Number of Total Episodes$ 6.2+4.7 4.945.2 1.13 0.26
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Mania / Hypomania 22419 3.6+3.1 -2.35 0.02
Depression 4.0£3.6 1.4£1.3 3.42 0.01
Number of Hospitalization® 6.2+3.7 5.1+£3.2 1.23 0.31
Types OF Treatment* 37 (100) 43 (100) 7.02 0.71
Lithium Monotherapy 12 (32) 6 (14)
Lithium+AP 15 (40) 25 (58)
Lithium+VLP+AP 3(8) 6(14)
Others 7 (20) 6(14)
Psychotic Features/Yes* 17 (46) 25 (58) 1.47 0.22
Family History for Psychiat- 20 (54) 25 (58 0.01 0.54

ric Disordersd

§=1-test; I=x2 Test; SD=Standard deviation, P values in boldface indicate statistical
significance, MPP: Manic predominant polarity, DPP: Depressive predominant
polarity, AP: Antipsychotic, VLP: Valproic acid

When comparing two groups based on chronotype
scale scores and Alda scale scores, the MPP group
showed significantly higher scores on the BRIAN, MEQ,
and Alda scales (t=-7.183, p=0.00; t=-3.968, p=0.00; t=-
6.971, p=0.00, respectively) (Table 3).

Table 2. Comparison of psychometric properties under
predominant polarity

Mean£SD/n (%) (nIZ)=P3P7) (2122) @2/t o

BRIAN 5.46+1.19 7.63+1.24 -7.18 0.00
MEQ 52.01%6.17  58.13%6.07 -3.968 0.00
ALDA 4.70£1.17 6.97+1.42 -6.971 0.00

§=t-test; {=x2 Test; SD=Standard Deviation, P valuesin boldface indicate statistical
significance, MPP: Manic Predominant Polarity, DPP: Depressive Predominant
Polarity, BRIAN: Biological Rhythms Interview of Assessment in Neuropsychiatry,
MEQ: Morningness-Eveningness Questionnaire, ALDA: Alda Lithium Response

Scale

A weak positive correlation was found between manic
episodes and BRIAN, while a strong positive correlation
was observed with MEQ (respectively rs1=-0.355, rs2=-
0.373). Additionally, strong positive correlations were
noted between the Alda Scale and both BRIAN and
MEQ, alongside strong negative correlations with the
tfotal number of depressive episodes (respectively rs1=-
0.355, 152=-0.373, rs4=-0.274) (Table 4)

Table 3. Pearson’s product-moments correlation coefficients

1 2 3 4 5] 6 7
1.7DD 1.00
2. NTE 0.730" 1.00
3.NM 0.642" 0.766™ 1.00
4.ND 0.572" 0.868" 0.351" 1.00
5. BRAIN 0.008 0.27 0.312° -0.207 1.00
6. MEQ 0.323" 0,147 0.357" -0.500 0.344" 1.00
8. ALDA -0.064 -0.159 0.178 -0.352"  0.324" 0429 1.00

Note. * p <.05, ** p <.01, *** p <.001. TDD: Total Duration of Disease, NTE: Number
of Total Episodes, NM: Number of mania/hypomania episodes, ND: Number
of depression episodes, BRIAN: Biological rhythms interview of assessment in
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neuropsychiatry, MEQ: Morningness-Eveningness Questionnaire, ALDA: Alda
Lithium Response ScaleDiscussion

This study is the first to investigate the relationship
between PP, chronotype, and lithium response in BD
patients, thereby contributing to the existing literature
by exploring the intricate associafions among these
variables. This cross-sectional study demonstrated a
relatively balanced distribution between the DPP and
MPP groups (46.25% vs. 53.75%), consistent with existing
literature indicating considerable individual variability
in the presentation of mood episodes. The absence
of statistically significant differences between the
groups concerning demographic factors such as
marital status, education, and employment suggests
that these variables do not effectively differentiate
between DPP and MPP. A review of the literature
reveals inconsistent data regarding the relationship
between PP and demographic variables (20). Similarly,
there were no statistically significant differences
between groups for several clinical variables, including
type of pharmacotherapy, total duration of illness, and
total episode count. Although the literature presents
conflicting evidence on this topic, some findings
indicate a higher episode count in the MPP group and
differences in the types of freatments utilized between
the two groups. However, the small sample size may
have contributed to these findings (21).

A notable difference emerged in the age of onset,
which was significantly earlier in the MPP group
(p=0.009). This finding aligns with prior research
indicafing an association between earlier onset
and MPP, thereby reinforcing the consistency of our
results with existing theories (7, 22). A meta-analysis
conducted in 2024, which included 13 studies
comprising 2,494 individuals with BD, provided strong
evidence that individuals with MPP have an earlier
onset of the disorder compared to those with DPP (10).

The most striking finding relates to the chronotype
assessment. The MPP group exhibited significantly
higher scores on both the BRIAN and MEQ scales,
suggesting a greater inclination toward eveningness.
This observation implies a potential connection
between circadian rhythm preferences and PP in
BD. Furthermore, the observed stronger correlatfion
between the number of manic episodes and
the eveningness scores supports the notion of a
mechanistic relationship between circadian disruption
and the expression of manic symptoms. Eveningness is
associated with manic symptoms in BD (23) though null
findings are more common (24). Additionally, based
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on social rhythm theory, it has been proposed that
evening individuals experience greater disruptions
in social rhythms and more sleep disturbances,
correlafing with increased manic episodes (25, 26).

The significant difference in lithium response, as
indicated by the Alda scale, between the two groups
is also critical. The MPP group exhibited substantially
higher Alda scores, which suggests a potentially
improved response to lithium freatment. Notably, the
negative correlation between the Alda scale and
the total number of depressive episodes, along with
the positive correlation between the Alda scale and
the total number of manic episodes, indicates that
a higher frequency of manic episodes and a lower
frequency of depressive episodes may be linked to a
stronger lithium response. This finding, while not entirely
surprising due to lithium’'s greater efficacy in managing
manic episodes compared to depressive symptoms
(27), warrants further investigation. Also, Scoftt et al.
(2020) conducted a study involving 9200 individuals
diagnosed with BD-1, in which they identified MPP as
a strong indicator of lithium response (28). Clinically,
this finding is significant as it implies that PP could
serve as a valuable predictor of treatment response,
potentially informing personalized freatment strategies.
Moreover, the strong positive correlations between
the Alda scale and both BRIAN and MEQ scores further
support the hypothesis that chronotype influences the
effectiveness of lithium. Previous studies suggested
a possible association between lithium response
and chronotype in patients with BD (29), however,
the predominance of cross-sectional studies limited
causal inferences (23, 30, 31). Therefore, experimental
studies are needed fo establish causality in this field.
Considering all these findings and evidence, it can be
inferred that lithium has a stronger effect on individuals
with MPP and evening chronotype. Further research
with larger sample sizes is crucial to confirm this
hypothesis.

Whilethestudy offersvaluableinsights, severallimitations
must be acknowledged. The cross-sectional design
restricts the ability to establish causal relationships. The
relatively small sample size, limited to BD-I patients in
remission from a single clinic in Turkey, may affect the
generalizability of the findings. Additionally, relying
on self-report measures for chronotype assessment
using BRIAN and MEQ may infroduce potential biases.
Furthermore, the study did not evaluate the possible
effects of other pharmacotherapies on circadian
rhythms.
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Future research should focus on the following points:

1) Longitudinal studies to determine the temporal
relationships between PP, chronotype, and lithium
response.

2) Larger, more diverse samples (including BD-ll and
varied populations) to enhance generalizability.

3) Exploration of biological markers (e.g.. genetic
variations influencing circadian rhythms or lithium
metabolism) to elucidate underlying mechanisms.

4) Mechanistic studies to investigate why MPP
is associated with a better lithium response and
earlier onset, potentially involving genetic and
neurobiological examinations of circadian rhythms
and mood regulation.

Conclusion

This cross-sectional study has demonstrated that PP
and chronotype significantly influence lithium response
in individuals with BD-I. It was found that individuals
in the MPP group experience an earlier onset of the
disorder and exhibit more pronounced characteristics
of the evening chronotype. Additionally, the MPP
group showed a stronger response to lithium, providing
significant  insights  for personalizing treatment
responses. These findings suggest that lithium has a
greater effect on individuals with MPP and evening
chronotype while emphasizing the need for validation
in larger sample sizes and longitudinal studies. Overall,
the results indicate that PP and chronotype are
important factors in predicting freatment response,
highlighting the necessity for further research in future
studies.
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ABSTRACT

Aim: Little is known about the effects of the pandemic on children and children whose parents are
healthcare professionals. This study was conducted to compare the anxiety and depression levels
of children aged 8-17 years with and without parents who are healthcare professionals during the
COVID-19 pandemic period.

Material and Methods: This descriptive study was completed with 224 children. The research was
conducted in Eskisehir, Turkiye, between 14 May and 14 June 2020, using the online survey method.
The data were collected with the “Descriptive Information Form” and the “Depression Scale in
Children-Renewed Form”. p<0.05 was considered statistically significant in the study.

Results: The average age of the children (n=224) is 13.63+2.99. Children received information about
COVID-19 from felevision/internet (86.6%), parents (74.1%) and teachers (44.6%). There was no
relationship between children’s information acquisition characteristics and anxiety and depression
scores (p>0.05). The rate of parents working in the field of health is 51.3%. The anxiety and depression
scores of children whose parent(s) were healthcare professional were statistically higher than those
whose parents were not (p=0.030, p=0.040, respectively). It was determined that children whose
parent(s) were healthcare professional were more worried about their parents going fo work during
the pandemic period and were afraid of contfracting COVID-19 disease (p=0.005; p=0.029).
Conclusion: This sfudy is important in terms of showing the effects of COVID-19 on children of
healthcare workers and non-health professionals parents during the pandemic. It becomes clear
that effective measures must be taken to protect the mental health of healthcare workers and
their children, who are considered to be among the vulnerable groups during the epidemic period.
For this reason, it may be beneficial to support children more effectively psychologically during
pandemic periods and improve the working conditions of parents.

Keywords: Anxiety, COVID-19, Depression, Health Personnel, Child
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Amag: COVID-19 pandemisi &zellikle saglik calisanlarinin ruh saghgini olumsuz yénde etkilemistir.
Pandemilerin yetiskinler Uzerindeki etkisini gdsteren ¢ok sayida arastrma bulunmakfadir. Ancak
pandeminin cocuklar ve ebeveyni saglik calisani olan ¢cocuklar Uzerine etkileri hakkinda ¢ok az sey
bilinmektedir. Bu calisma COVID-19 pandemisi ddneminde ebeveyni/ebeveynleri saglik personeli
olan cocuklar ile, ebeveynleri sadlik personeli olmayan 8-17 yas arasi ¢cocuklarin anksiyete ve
depresyon duzeylerinin karsilastinimasi amaciyla yapildi.

Gere¢ ve Yontemler: Tanimlayici fipte olan bu arastirma, 224 cocuk ile tamamlandi. Arastirma
TUrkiye'nin Eskisehirilinde 14 Mayis- 14 Haziran 2020 tarihleri arasinda online anket ydntemiile yapildi.
Veriler “Tanitici Bilgi Formu” ve “"Cocuklarda Anksiyete ve Depresyon Olgegi-Yenilenmis Formu™ ile
toplandi. Calismada p<0.05 istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Cocuklarin yas ortalamasi 13,63£2,99 (min:8 — max:17)'dur. Cocuklarin %86,6 (n=194)'si
felevizyon/internetten, %74,1 (n=166)'i anne/babasindan ve %44,6 (n=100)'si 6gretmenlerinden
COVID-19 hastaligi hakkinda bilgi aldigi belilenmistir. Cocuklarin bilgi edinme 6zellikleri ile anksiyete
ve depresyon puanlar arasinda bir iliski saptanmamistir (p>0,05). Saglik alaninda gérev yapan
ebeveyn sayisi %51,3 (n=115)'tUr. Ebeveyni/ebeveynleri saglik personeli olan cocuklann anksiyete
ve depresyon puanlari, ebeveyni sagdlik personeli oimayanlara goére istatistiksel olarak fazla oldugu
saptanmistir (sirastyla p=0,030, p=0,040). Ebeveyni/ebeveynleri sadlik personeli olan ¢cocuklarin,
pandemi déneminde anne/babasinin ise gidip gelmesinden daha fazla endise duydugu ve
COVID-19 hastaligina yakalanmasindan korktugu belirlenmistir (p=0,005; p=0,029).

Sonug: Arastirmamiz salgin déneminde COVID-19'un saglik personeli ve saglik personeli olmayan
ebeveynlerin cocuklan Uzerindeki etkileri géstermesi acisindan 6nemlidir. Salgin déneminde
savunmasiz gruplar arasinda yer aldiklan dUstnUlen saglik calisani ve cocuklannin ruh saghgini
korumaya ydnelik etkili dnlemler (pandemi hakkinda yapilandirimis egitim, psikolojik destek gibi)
alinmasi gerektigi ortaya cikmaktadir. Bu nedenle cocuklarin pandemi dénemlerinde ruhsal agidan
daha efkin sekilde desteklenmesi ve ebeveynlerin calisma kosullarinin iyilestirilmesi yararl olabilir.

Anahtar Kelimeler: Anksiyete, COVID-19, Depresyon, Saglik Personeli, Cocuk

The COVID-19 (SARS-CoV-2) pandemic first started in in the world, while the total number was 80 million in
Wuhan, China in December 2019 (1). After this date, December 2020, it is seen that this number increased

the number of cases increased rapidly worldwide. rapidly to 775 million in April 2024 (3). This situation has
In Turkiye, the first case was seen in March 2020 (2). led countries fo take strict rules such as social distancing
According to the World Health Organization (WHO) and restrictive movement policies (such as closing
report on the number of people infected with COVID-19 schools, social activity centres, switching to remote
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working in many institutions, mandatory isolation) to
prevent the fransmission of the disease (4). This study
was conducted in Turkiye during the peak of the
COVID-19 pandemic and the implementation of strict
rules.

At the beginning of the COVID-19 disease, higher
morbidity and mortality was observed in older adults,
suggesting that having an advanced age was in
a risk group in this disease (5). However, as studies
were conducted in this field, it was determined
that there were other risk groups. These risk groups
include healthcare professional, smokers, older
adults, people with chronic diseases (such as heart
disease, hypertension, respiratory disease, diabetes,
cancer), fravellers, pregnant women (6) and children
(7.8). Symptoms in children are usually asymptomatic
or mild to moderate. Children are mostly infected
by family members (9,10). The most risky children
in terms of domestic contact are the children of
healthcare workers. During the pandemic period, the
difficulties in working hours and working conditions
of healthcare workers have increased even more
in order to combat the disease. As a result, studies
have shown that healthcare workers are more likely
to develop this disease (11-13), sleep problems (14),
anxiety, depression (15), disruption in the dynamics of
family life and fear of infecting family members (16,17)
compared to other professional groups. It can be said
that the policies implemented by countries to reduce
fransmission during the pandemic process affect some
groups more negatively (11-17).

Another important group affected by the policies
implemented during the pandemic period is children.
In this process, children have been subjected to
compulsory restrictions in areas of socialization and
physical activity, such as interrupting face-to-face
education and social activities, and as aresult, children
have faced many negative situations. Exposure to
unexplained and unpredictable situations such as the
pandemic, lack of regular caregivers, decrease in
parental support are perceived as a threat by children.
As aresult, children may experience negative physical
and psychological symptoms (18,19).

This study was conducted to compare the anxiety
and depression levels of children aged 8-17 years with
and without parents who are healthcare professionals
during the COVID-19 pandemic period.

Materials And Methods
Research type, location, and time
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This study is of descriptive type. The research was
conducted in Eskisehir province of Turkiye between
May 14 and June 14, 2020.

Sampling and recrvitment

The study was completed with 224 children, who could
be reached online, who met the inclusion criteria and
agreed to participate in the study. Data were gathered
through snowball sampling. The survey was distributed
from May 2020 to June 2020. Participants were sent a
link to the survey and completed it remotely via an
online survey platform (WhatsApp). In the instructions
created for the research, necessary explanations
were made (such as residing in Eskisehir, parent and
child must fill out the survey together) and detailed
information about how to fill out the measurement
tools. InNformed consent was obtained from all parents
and children before survey completion.

The inclusion criteria were that the child was between
the ages of 8-17, the child and the parent agreed
to participate in the study, and all questions in the
questionnaire were filled in completely.

Data collection tools

Data were collected with the ‘Infroductory Information
Form’' and ‘Revised Child Anxiety and Depression
Scales’.

Introductory Information Form

This form includes questions about the socio-
demographic characteristics of the child and parents
and information about the child’'s COVID-19 disease
(9.20,21).

Revised Children's Anxiety and Depression Scale
(RCADS)

It was developed by Chorpita et al. (2000). The
Cronbach Alpha coefficient of the scale was found
to be 0.95 and 0.90 (20). The scale was adapted into
Turkish by Gormezet al. (2017) and the Cronbach Alpha
coefficient was found to be 0.95. The scale consists of
47 questions aiming to screen anxiety disorders and
depression in children and adolescents and is a 4-point
Likert scale (O=never, 1=sometimes, 2=frequently,
3=always). The scale has é sub-dimensions. These
are generalised anxiety disorder, separation anxiety
disorder, panic disorder, obsessive-compulsive
disorder, social phobia and major depressive disorder.
Forthe total anxiety score; generalised anxiety disorder,
separation anxiety disorder, panic disorder, obsessive-
compulsive disorder and social phobia sub-dimension
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items are summed. For the total internalising disorder
score, major depressive disorder sub-dimension items
are added to the total anxiety score. Higher scores
indicate an increased level of anxiety and depressive
symptoms (21). The Cronbach Alpha coefficient of this
study was found to be 0.95.

Statistical analysis

Data were expressed as n, percentage, mean,
standard deviation, minimum and maximum values.
The suitability of the data for normal distribution was
analysed by Kolmogorov-Smirnov and Shapiro-Wilk
tests, descriptive statistics (skewness and kurtosis
coefficients) and graphs (normal distribution curve
and histogram). The range of skewness and kurtosis
coefficient values for normal distribution was accepted
as £2.00 (22). Mann-Whitney U and Kruskal-Wallis H tests

p<0.05 was considered statistically significant.
Results

The study was completed with 224 children. The
mean age of the children was 13.63£2.99 (min:8 -
max:17). 90.2% (n=202) of the children had a nuclear
family structure, 65.6% (n=147) of the children’s family
income was equal fo their expenses and 21.9% (n=49)
of the children’s family income was higher than
their expenses. 24,1% (n=54) of the children are only
children and 64,3% (n=144) have one or two siblings.
14.3% (n=32) of the children had chronic diseases
(n=12 - 5.4% metabolic disease, n=5 - 2.2% heart
disease and n=15 - n=6.7% respiratory system disease)
and 1.8% (n=4) had psychological diseases (n=2 -
0.9% anxiety disorder, n=2 - 0.9% bipolar disorder and
obsessive-compulsive disorder). 86.6% (n=194) of the

Table 1. Comparison of children's characteristics and scores on the RCADS

Total Anxiety Score Statfistical Analysis  Total Internalising Disorder Statistical
Variables (n=224) Score Analysis
n (%
(%) Median Min-Max Median Min-Max
Age (X£SS; 13,63£2,99)
Under 10 years of age 50 (22.3) 23.50 5.00-89.00 K=6.158 29.00 8.00-107.00 K=7.680
p=0.046 p=0.021
11-14 years 67 (29.9) 20.00 0.00-91.00 25.00 0.00-114.00
Over 15 years 107 (47.8) 27.00 6.00-75.00 35.00 9.00-99.00
Gender
Female 137 (61.2) 25.00 3.00-91.00 U=-0.895 32.00 4.00-114.00 U=-1.443
p=0.371 p=0.149
Male 87 (38.8) 21.00 0.00-79.00 26.00 0.00-97.00
Place of residence
Village/District 48 (21.4) 27.00 3.00-89.00 U=-1.111 31.50 4.00-107.00 U=-0.980
. p=0.267 p=0.327
Province 176 (78.6) 23.00 0.00-91.00 30.00 0.00-114.00
Survival of Parents
Yes 204 (91.1) 24.00 0.00-91.00 U=-1.454 30.00 0.00-114.00 U=-1.345
p=0.146 p=0.179
No 20 (8.9) 22.00 6.00-56.00 27.50 7.00-66.00
Status of Diagnosed Chronic Diseases
Yes 32 (14.3) 28.00 7.00-75.00 U=-1.527 36.50 11.00-99.00 U=-1.537
p=0.127 p=0.124
No 192 (85.7) 22.50 0.00-91.00 29.00 0.00-114.00
Status of Diagnosed Psychological Disorders
Yes 4(1.8) 21.50 11.00-23.00 U=-0.732 29.00 16.00-32.00 U=-0.518
p=0.464 p=0.605
No 220 (98.2) 23.50 0.00-91.00 30.00 0.00-114.00
Parent(s) being a Healthcare Professional
Yes 98 (43.8) 28.00 5.00-91.00 U=5131.5 38.00 5.00-114.00 U=5226.5
p=0.030 p=0.040
No 126 (56.3) 20.00 0.00-60.00 26.00 0.00-83.00

U= Mann-Whitney U test, K= Kruskal-Wallis test
RCADS= Revised Child Anxiety and Depression Scales

were applied to data sets consisting of independent
variables and not normally distributed. Spearmen and
Pearson Correlation tests were applied to non-normally
distributed data sets to determine the relationship
between variables and their directions. Analyses were
performed using IBM SPSS Statistics 21.0 (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version
21.0. Armonk, NY: IBM Corp.) programme. In the study,
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children stated that they received information about
COVID-19 disease from television/internet, 74.1%
(n=166) from their parents and 44.6% (n=100) from their
teachers. There was no relationship between these
characteristics of the children and their anxiety and
depression scores (RCADS) (p>0.05). The total number
of parents working in the health field was 115 (51.3%)
(n=81 - 70.4% nurses/midwives/health officers, n=20 -
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17.4% doctors, n=10 - 8.7% pharmacists/psychologists/
social workers/audiometrists/medical secretaries and
n=4 - 3.5% health technicians). In Table 1, information
about the comparison of the characteristics of the
children and the scores of the RCADS is given.

Of children, 96.4% (n=216) know that COVID-19 is
fransmitted in close contact with people, 97.8%
(n=219) know what COVID-19 is, 98.7% (n=221) know
that it is important to wear a face mask to protect
against COVID-19, and 99.6% (n=223) know that it is
important to wash hands to protect against COVID-19.
In addition, 75.9% (n=170) of the children knew that it
is important to sleep regularly to prevent COVID-19,
92.0% (n=206) knew that it isimportant fo eat a healthy
diet to prevent COVID-19, 95.5% (n=214) knew that it
is important to keep a distance of at least one meter
between people to prevent COVID-19 transmission,
and 98.7% (n=221) knew that it is important to avoid
touching hands to face and mouth when going out
of the house to prevent COVID-19 fransmission. There
was no relationship between these statements of
the children and their anxiety and depression scores
(RCADS) (p>0.05). Table 2 shows the comparison of
the anxiety and fear of COVID-19 disease with whether
the parents of the children were health professional or
not.

However, children’s anxiety and depression was not
impacted by their sources of COVID-19 information
and the majority of children understood COVID-19
prevention knowledge. Previous studies (16,23-
25) have shown that healthcare professionals who
have children and work on the front lines during the
pandemic period experience more anxiety. Similarly,
in this study, it was found that children whose parents
were healthcare professionals had higher anxiety,
depression and concern scores. The higher anxiety
and depression scores among children of healthcare
professionals may be attributed fo their heightened
awareness of the risks faced by their parents. For
example, exposure to stressful information, fear of
their parents contracting the virus, unpredictable
parental work hours, and prolonged separation may
exacerbate children’s mental health concerns (26).
Furthermore, previous research indicates that children
are sensitive to the stress levels and mental health of
their parents (27), especially during pandemics when
family functioning and routines are disrupted. Akdag
et al. (2023) found that “physicians and nurses had
significantly higher emotional exhaustion scores than
others” (26). Finally, research from past pandemics
(e.g., HIN1, SARS) also showed increased mental
health issues among healthcare professionals, children
of frontline workers, and psychosocial disruptions

Table 2. Comparison of worry and fear of COVID-19 disease in terms of whether the parents of the children are healthcare

professionals or not

Variables (n=224)
Total
n (%)

Health Professional
Parents

Non-health Professio-
nal Parents

Statistical Analysis

During the COVID-19 disease period, the child worried about their mothers and/or fathers going/coming to and from work

Yes 147 (65.6)
No 77 (34.4)

The child's fear their mother and/or father will contract COVID-19 while going fo and coming from work

Yes 183 (81.7)
No 41 (18.3)

The child's fear their mother and/or father will infect their with COVID-19 while going to and coming from work

Yes 152 (67.9)

No 72 (32.1)

x>=Chi-square

Discussion

This study aimed to compare the anxiety and

depression levels of children whose parents are
healthcare professionals and those whose parents
are not during the COVID-19 pandemic. We found
that children of healthcare professionals showed
higher anxiety and depression scores compared to
other children. In particular, children of healthcare
professionals were more concerned about their
parents going to work and contracting COVID-19.
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74 (76.3) 73 (%57.5) X?=12.282
p=0.005

23(23.7) 54 (42.5)

86 (88.7) 97 (76.4) X?=5.548
p=0.029

11 (11.3) 30 (23.4)

72 (74.2) 80 (63.0) X2=3.183
p=0.101

25 (25.8) 47 (37.0)

(28). In the light of these findings, it can be said that
healthcare professionals and their children face more
mental problems during the pandemic period.

The absence of a significant relationship between
COVID-19 information  sources, anxiety, and
depression indicates that merely having information
does not necessarily equate to reduced anxiety or
depression. The quality and manner of information
delivery may play a more critical role for children, who
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have different learning needs and preferences. In our
study, the majority of children received their COVID-19
information from media (television and internet),
which are not always adapted for children. These
adult-centric forms of communication may therefore
have been difficult to understand for children (29).
Additionally, children are highly influenced by their
social contexts (30,31). Thus, decontextualized
COVID-19 information derived from media may be less
influential than the ways that their caregivers, friends,
and social circles react to the information.

Strengths and limitations

The study was conducted in a single city (Eskisehir,
Turkiye) and may not be representative of other
regions or countries. Furthermore, the use of online
surveys might have limited participation to those with
internet access. In addition, this study used snowball
sampling. This method is a non-probability sampling
method, not all participants in the universe have an
equal chance of being selected. Another limitation
is that although the instructions for completing the
questionnaire stated that the respondent had fo reside
in Eskisiehir province, it is possible that a respondent
from a different province may have completed the
questionnaire. Yet, by specifically targeting children
whose parents are healthcare professionals, the study
provides valuable insights info a vulnerable subgroup
that is often at higher risk due to the stressful nature of
their parents’ jobs. The study also includes a substantial
sample size of 224 children, yielding preliminary findings
which set the stage for future investigations into this
population and insights related to the social impacts
of global pandemics.

Conclusion

This study underscores the significant mental health
impact of the COVID-19 pandemic on children of
healthcare professionals showed higher anxiety and
depression scores compared to other children. These
findings contribute to the understanding of stress
experienced by family members of frontline workers,
highlighting the need for targeted mental health
support for children. Implementing support systems in
schools and communities could mitigate these mental
health issues as social support has been shown to foster
resilience. Protecting the mental health of healthcare
professionals and their families is crucial for the overall
resiience of the healthcare systems and families
during pandemics. Enhanced psychological support
and improved working conditions for healthcare
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professionals can alleviate some of the burdens on
their children, as well as community-based resources
to support resilience.

Future studies should include diverse geographic
locations to enhance generalizability and follow
children over time to provide deeper insights. Finally,
in-depth qualitative studies that explore the personal
experiences and coping mechanisms of these children
can help to inform specific interventions, policies, and
practice.
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ABSTRACT

Background: A new parameter called systemic immune-inflammatory index (Sll), which is based
on neutrophil-lymphocyte ratio (NLR) and platelet count, is used to examine the inflammatory
and immune status of patients. The aim of this study was to evaluate the prognostic value of SiI
in adolescents diagnosed with COVID-19 and to compare Sl with other biomarkers including
C-reactive protein (CRP)/albumin (Alb) ratio, D-dimer, lactate and NLR.

Methods: The medical records of hospitalized adolescent COVID-19 patients between April 1, 2020,
and March 31, 2022, were refrospectively reviewed. A cutoff value for Sl was obtained to examine
the predictive value of Sll for intensive care unit (ICU) admission as the primary outcome.

Results: A total of 177 patients with a mean age of 165.89 + 26.60 months were included in the
study. 97 (54.8%) of the patients were male. The most common presenting symptom was fever
(n =102, 57.6%). Median (IQR) Sl was 799 (951), lactate 1.9 (1.53), NLR 10.19 £ 6.77 and CRP/Alb
ratio 1.55 (2.61). The cut-off value for Sl in predicting ICU admission was 21111 (sensitivity, 78.6%;
specificity, 75.2%; + likelihood ratio, 3.32; - likelihood ratio, 0.30; AUC: 0.768) (p < 0.001). While SlI
and CRP/Alb ratio were better than lactate in predicting ICU admission (p = 0.03 and p = 0.04,
respectively), there was no statistical difference between Sl and CRP/Alb ratio (p > 0.05).
Conclusion: The results of this study suggest that a high SIl during hospitalization is associated with an
increased likelihood of ICU admission in patients hospitalized with COVID-19. Although additional
studies are needed to confirm and validate these findings, the evidence of this study supports that
Sliis a valuable prognostic predictor of hospitalized patients with COVID-19.

Keywords: Adolescent, COVID-19, prognoses, systemic immune-inflammatory index

(e} 4

Giris: Noftrofil-lenfosit orani (NLR) ve trombosit sayisina dayanan sistemik immUn-inflamatuar
indeks (Sll) adi verilen yeni bir parametre, hastalarn inflamatuar ve immin durumunu ayni anda
degerlendirmek icin kullanimaktadir. Bu ¢alismanin amaci COVID-19 tanisi alan addlesanlarda
SI'nin prognostik degerini degerlendirmek ve SII'yi C-reaktif protein (CRP) / albUmin (Alb) orani,
D-dimer, laktat ve NLR gibi diger prognostik belirteclerle karsilastirmakfir.

Gerecler ve Yontem: Hastanede yatan adélesan COVID-19 hastalarinin 1 Nisan 2020 ve 31 Mart
2022 tarihleri arasindaki tibbi kayitlar retrospektif olarak incelendi. Birincil sonlanim noktasi olarak
yogun bakim Unitesine kabul kullanildi. SII'nin yogun bakim Unitesine kabul igin 6ngérict degeri
hesaplandi ve diger biyobelirtecler ile karsilastirildi.

Bulgular: Yas ortalamasi 165,89 + 26,60 ay olan 177 hasta ¢alismaya dahil edilmistir. Hastalann 97
(54,8%) tanesi erkekti. En sik gbrUlen basvuru semptomu atesti (n = 102, %57,6). SIl 799 (951), laktat
1.9 (1.53) mmol/L, NLR 10.19 + 6.77 ve CRP/Alb orani 1.55 (2.61) idi. Yogun bakim kabuld dngdrmede
Siticin cut-off degeri 21111 idi (sensitivite, 78,6%; spesivite, 75,2%; + likelihood ratio, 3,32; - likelihood
ratio, 0,30; AUC: 0,768) (p <0,001). Sl ve CRP/Alb orani yogun bakima kabuld dngérmede laktattan
d%hoo iyi iken (sirastyla p = 0,03 ve p = 0,04), Sll ve CRP/Alb orani arasinda istatistiksel fark yoktu (p

5).

Sonug: Bu calismanin sonuglan, COVID-19 ile hastaneye yatinlan adélesan hastalarda hastaneye
yatisg sirasinda yUksek SII'nin artmis yogun bakim kabulU ile iliskili oldugunu gdstermektedir. Bu bulgular
dogrulamak ve gecerli kimak icin ek ¢alismalara ihtiya¢c duyulmasina ragmen, bu calismadan
elde edilen kanitlar, COVID-19 hastalarinda hastane ici sonuglarnn degerli bir prognostik gostergesi
olarak SII'nin potansiyel faydasini desteklemektedir.

Anahtar Kelimeler: addlesan, COVID-19, prognoz, sistemik immuUn-inflamatuvar indeks

The past five years, COVID-19 caused more than 7 likely to experience severe disease or death than adults
million deaths with approximately 750 million confirmed (3.4). Obesity may worsen the prognosis of COVID-19
cases (1). In the early stages of the pandemic, (5). It has also been shown that adolescents with the
COVID-19 was thought to affect mainly middle-aged delta variant of COVID-19 require more oxygen support,
and elderly people, and the incidence in children have an increased need for endotfracheal intubation,

was lower. However, the incidence in children was and experience prolonged hospital stays (6).

underestimated due to low testing rate (2). Children
with COVID-19 have with milder symptoms and are less index (Sll)

A new parameter called systemic immune-inflammatory
, which is based on neutrophil-lymphocyte
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ratio (NLR) and platelet count, is used to assess the
inflammatory andimmune status of patients. In addition
to cancer patients, Sll has also been associated
with poor outcomes and mortality in coronary artery
disease, chronic heart failure, and intracranial
hemorrhage (7-10). In a recent meta-analysis, Yuan et
al. (11) highlighted the association between admission
Sl and the risk of in-hospital mortality in patients with
COVID-19.

Age-related differences in the clinical course of
COVID-19 are sfill under investigation; one hypothesis
suggests that differences in immune system function
and maturation in young children compared to
adults (12). The aim of this study was to evaluate the
prognostic value of Sl in adolescents diagnosed with
COVID-19 and to compare Sl with other biomarkers
including C-reactive protein (CRP)/albumin (Alb) rafio,
D-dimer, lactate and NLR.

Methods

This study included patients aged 10-18 years who
were diagnosed with COVID-19 and hospitalized
between April 1, 2020 and March 31, 2022. The
diagnostic criteria for COVID-19 were accepted a
positive polymerase chain reaction (PCR) test and/or
chest computed tomography (CT) findings indicative
of viral pneumonia. Patients with missing data, patients
aged >18 years or <10 years, those with hematologic
or solid organ malignancy, those receiving
immunosuppressive treatment for any reason, and
those with any chronic disease were excluded from
the study. The World Health Organization defined
individuals between the ages of 10-19 as adolescents.
We excluded patients aged 19 because admission
to pediatric clinics is legally limited to 18 years old in
Turkey (13). The local ethics committee approved the
study (decision number 2024/5037).

Patient demographics, admission symptoms,
laboratory  results  (CBC, C-reactive  protein,
D-dimer, lactate, albumin), Sll score calculated as
(neutrophil-to-lymphocyte ratio) x platelet count,
CT findings (pleural effusion, ground-glass opacities,
consolidation), hospital stay duration, intensive care
unit (ICU) admission, and mortality were recorded.

Data analyses

Normality of the distribution was assessed using
the Kolmogorov-Smirnov test. Continuous data
were presented as mean * standard deviation for
variables with a normal distribution and as median
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and interquartile range (IQR) for variables with a non-
normal distribution. Categorical data were presented
as frequencies and percentages. The primary outcome
was ICU admission. The effect of various factors on ICU
admission was evaluated using chi-squared or Fisher's
exact test for categorical variables and Student’s t-test
or Mann-Whitney U test for numerical variables. We
analyzed the performance characteristics of CRP/Alb
ratio, lactate, and Sl levels in predicting ICU admission
using receiver operating characteristic (ROC) curves.
We deftermined cut-off values using Youden's
index and compared them with Delong’s method.
MedCalc statistical software (MedCalc Software Ltd.,
Ostend, Belgium; https://www.medcalc.org), version
20.110 was used for all analyses. A p-value of <0.05
was considered statistically significant.

Results

During the study period, 265 patients were hospitalized
with a diagnosis of COVID-19 infection. Twelve patients
were excluded due to hematologic malignancy, 2
patients due to solid organ malignancy, 5 patients due
fo immunosuppressive treatment, 27 patients due to
asthma, 11 patients due to cerebral palsy, 8 patients
due to diabetes mellitus, 7 patients due to epilepsy, 6
patients due to chronic renal failure, 4 patients due
to congenital heart disease, 1 patient due to cystic
fiorosis, and 5 patients due to missing data. Finally, 177
patients with a mean age of 165.89 £ 26.60 months
were included in the study. Ninety-seven (54.8%)
patients were male and 80 (45.2%) were female. The
most common presenting symptom was fever (n =
102, 57.6%), followed by cough (n = 98, 55.4%) and
weakness (n = 56, 31.6%). One hundred and fifty-
eight (89.3%) patients had positive CT findings. The
median (IQR) Sl was 799 (951). lactate was 1.9 (1.53),
and the CRP/Alb ratio was 1.55 (2.61). The mean *
SD NLR was 10.19 + 6.77. Fourteen (7.9%) patients
required ICU admission and 1 (0.6%) patient died. The
demographic, clinical, and laboratory findings of the
patients are summarized in Table 1.

There were significant differences in CRP (p = 0.021),
albumin (p = 0.016), CRP/AIlb ratio (p = 0.003), lactate
(p = 0.043), and Sl (p = 0.001) between patients in
the inpafient ward and those in the ICU, while no
significant differences were observed in age, sex,
WBC, lymphocyte count, neutrophil count, NLR, and
D-dimer (p > 0.05). The comparison between inpatient
ward and ICU patients is summarized in Table 2.
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Table 1. Demographic, clinical and laboratory findings of the
study population

Number of patients 177
Age, months, mean * SD 165.89 + 26.60

Gender, n (%)

Male 97 (54.8)
Female 80 (45.2)
Symptoms, n (%)

Cough 98 (55.4)
Fever 102 (57.6)
Weakness 56 (31.4)
Dyspnea 37 (20.9)
Muscle pain 48 (27.1)
Throat ache 49 (27.7)
Diarrhea 21 (11.9)
Anosmia 29 (16.4)
Headache 22 (12.4)
Vomiting 16 (9)
Rhinorrhea 18 (10.2)
Ageusia 17 (9.6)
Rash 5(2.8)
Computed tomography findings, n (%)

Negative 19 (10.7)
Positive 158 (89.3)
Pleural effusion 25 (15.8)
Ground-glass opacity 129 (81.6)
Consolidation 65 (41.1)
White blood cell, 10?/L, mean + SD 12.68 + 5.90
Neutrophil, 10°/L, mean + SD 10.55 + 5.47
Lymphocyte, 10?/L, mean * SD 1.33+0.73
Neutrophil/lymphocyte ratio, mean + SD 10.19 £ 6.77
C reactive protein, mg/L, median (IQR) 89.8 (104.36)
Albumin, g/L, mean = SD 3691+7.2
C reactive protein/Albumin ratio, median (IQR) 1.55 (2.61)
Lactate, mmol/L, median (IQR) 1.9 (1.53)
D-dimer, pg/mL mmol/L, median (IQR) 5.5(8)
Systemic immune-inlammatory index, median 799 (951)
(IQR)

Length of stay in hospital, days, median (IQR) 4 (3)
Intensive care unit admission, n (%) 14 (7.9)
Endotracheal intubation requirement, n (%) 3(1.69)
Mortality, n (%) 1(0.6)

IQR: interquartile range, n: number, SD: Standard Deviation

Table 2. Comparison of inpatient ward and ICU patients

Inpatient Ward ICU o)

(n=163, 92.1%) (n=14, 7.9%) value
Age, months, mean + SD 165.07 £ 27.12 175.5+17.59 0.058
Male gender, n (%) 92 (56.4) 5(35.7) 0.166

i )7

Jitie blood cell 107/L mean 12.65% 6.03 12974428 0846
Neutrophil, 10°/L, mean * SD 10.54 + 5.55 10.69 + 4.58 0.909
Lymphocyte, 10°/L, mean + SD 1.31£0.71 1.44£0.94 0.534
Neutrophil/lymphocyte ratio,
mean + SD 10.03 + 6.51 12.04 £ 9.35 0.287
C reactive protein, mg/L,
median (IGR) 71.86 (96.91) 140.1 (190.1) 0.021
Albumin, g/L, mean + SD 37.29+7.11 32.51+6.7 0.016
C reactive protein/Albumin
ratio, median (IQR] 1.46 (2.63) 4.38 (5.17) 0.003
Lactate, mmol/L, median 19 (1.23) 3.1 (5.47) 0.043
(IQR)
D-dimer, ug/mL mmol/L,
median (IGR) 5.2 (8) 9.8 (8) 0.232
Systemic immune-inlamma- 772 (884) 1728 (1797) 0.001

fory index, median (IQR)

ICU:intensive care unit, IQR: interquartile range, n: number, SD: Standard
Deviation
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The performance characteristics of SlI, lactate, and
the CRP/Alb ratio for predicting ICU admission were
calculated (Table 3). The cutoff value for ICU admission
was a Sl of >1111 (p < 0.001). While a SIl and CRP/
Alb ratio were better than lactate in predicting ICU
admission (p = 0.03 and p = 0.04, respectively), there
was no statistical difference between Sl and CRP/Alb
ratfio (p > 0.05) (Figure 1).

Figure 1. The ROC curves of Sll, CRP/Alb ratio and lactate
Discussion

The COVID-19 pandemic was a global health
issue that affected communities worldwide. Both
therapeutic and predictive diagnostic management
of COVID-19 are necessary to combat this problem.
In this refrospective study, we evaluated the
predictive value of Sll determining the ICU admission
in hospitalized adolescent patients with COVID-19. In
caseswhenthe Sl calculated at the time of emergency
department admission is >1111, there is an increased
likelihood of ICU admission [ +LR 3.32 (95% CI 2.4-4.5)].
While the Sll was a better predictor than lactate, the
predictive value was similar with CRP/Alb ratio. The
findings of our study indicate that SIl can serve as an
indicator of inflammatory processes associated with
the development of critical illness or ICU admission in
patients hospitalized with COVID-19.

The Sl comprises three peripheral blood parameters
that provide a comprehensive summary of the immune
and inflammatory status of patients. As ecpected,
it has been previously identified as a prognostic
biomarker in sepsis patients (14). In a recent study,
Fois et al. (15) reported that patients with higher Sl
values exhibited significantly worse PaO/FiOL ratios
and chest CT severity scores among those diagnosed
with COVID-19. It was suggested that Sl may serve as
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Table 3. Comparison of ROC curves of Sll, lactate and CRP/Alb ratio

Sensitivity Specificity +LR % (95% Cl)
% (95% Cl) % (95% Cl)
SI(>1111) 78.6 (49.2-95.3)  75.2 (68.6-83.1) 3.32 (2.4-4.5)
Lactate (>2.8mmol/L) 57.1 (28.9-82.3) 77.9 (70.8-84.0) 2.59 (1.5-4.4)
CRP/Alb raito (>3.92)  69.7 (44.7-91.3)  95.3 (90.9-98.9) 3.31 (2.3-4.7)

LR % (95% Cl) AUC % (95% Cl) p Value
0.30 (0.11-0.8) 0.768 (0.70-0.83) <0.001
0.55 (0.30-1.0) 0.663 (0.59-0.73) <0.05
0.52 (0.31-0.9) 0.738 (0.67-0.80) <0.001

AUC: Area under the curve, Cl: Confidence inferval, LR: Likelihood ratio, SlI: Systemic immune-inflammatory index, CRP/Alb: C-reactive protein/albumin

a marker of lung damage in patients with COVID-19
rather than areflection of their overall clinical condition
(16). While SIl has been established as a prognostic
marker in adults for various critical illnesses, our study
is the first to investigate to delineate Sil as a prognostic
factor in adolescent patients.

Several mechanisms may explain the observed
association between a high Sl and an increased
risk of ICU admission and worse prognosis in patients
hospitalized for COVID-19. A high Sl may reflect
an increased inflammatory (elevated neutrophils)
and thrombotic (elevated platelets) status along
with  worsening immune dysfunction (decreased
lymphocytes). A study from China demonstrated that a
high SIl can effectively predict severe COVID-19 cases
as defined by the National Guidelines for the Diagnosis
and Treatment of COVID-19 (17). Furthermore,
patients with a high admission Sll were more likely
to require ICU admission due to the severity of their
disease (18). Finally, an elevated admission SII has
been identified as a predictor of adverse in-hospital
events in patients with COVID-19, including invasive
mechanical ventilation, acute limb ischemia, and
acute venous thrombotic events. These complications
may collectively contribute to an increased risk of
worsen prognosis (19-21).

The CRP/Alb ratio has been established as a prognostic
biomarker in patients with septic shock, pancreatitis,
and acute mesenteric ischemia (22). In arecent study,
Yiimaz et al. (23) demonstrated that the CRP/Alb ratio
is a valuable biomarker for predicting mortality in
pregnant patients. Lactate is the primary end product
of anaerobic metabolism. In the absence of oxygen,
tissues typically exhibit increased lactate production,
as pyruvate cannot be oxidized in the Krebs cycle due
to oxygen deprivation and is instead converted to
lactate. A systematic review of the literature revealed
that patients with worse outcomes due to COVID-19
often exhibited higher blood lactate values than those
with better outcomes at the early stages of the disease
(24). In this study, both the CRP/Alb ratio and lactate
were found to be associated with ICU admission, with
results consistent with those reported in the literature.
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The NLR is a reliable, readily available, and inexpensive
biomarker that has been used as a prognostic indicator
in numerous studies, including those examining sepsis,
cardiovascular disease, and malignancy (25,26). NLR
has been demonstrated to be a robust predictor of
prognosis in patients diagnosed with COVID-19 (27,28).
However, in this study, the NLR, which is a component
of the SlI, was unexpectedly not associated with ICU
admission. This discrepancy may be attributable to our
patient number, the relatively small sample size in our
study compared to others, as well as the severity of
SARS-CoV-2 infection, which was not evaluated in this
study (25-28).

The major limitations of our study were that its single-
center design, retrospective nature and unequal
sample sizes between inpatient ward and ICU.
Additionally, we were unable to evaluate the
laboratory parameters after freatment. Other factors
that may affect laboratory indices such as obesity,
admission day, could not be assessed due to missing
data. Prospective cohort studies are needed to
confirm the reliability of SII.

The results of this study suggest that a high Sl during
hospitalization is associated with an increased
likelihood of ICU admission in patients hospitalized with
COVID-19. Although additional studies are needed
to confirm and validate these findings, the evidence
from this study supports the potential utility of Sl as
a valuable prognostic indicator for ICU admission
outcomes in patients with COVID-19. Incorporating
Sl assessment into clinical practice may help identify
patients at higher risk of adverse outcomes and
facilitate more targeted and fimely interventions to
improve patient care and management.
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ABSTRACT

Aim: Spontaneous pneumomediastinum (SPM) is defined as the presence of free air in the
mediastinum without concomitant disease. It is rare but usually benign and self-limiting. Usually,
patients with SPM are hospitalized and sometimes prophylactic antibiotics are administered to
prevent mediastinitis. The present study aims to describe the practices regarding the feasibility of
outpatient freatment and follow-up of SPM and the necessity of prophylactic antibiotics.

Material and Method: Patients with SPM between August 2020 and December 2023 were
retrospectively evaluated. Patients who showed free air in the mediastinum on chest radiography
or thorax computed tomography were considered to have SPM and were included in the study.
All case records were analysed for demographic data, symptoms, precipitating events, diagnostic
studies, prophylactic antibiotic use, length of hospitalization and complications.

Results: Of 46 patients included in the study, 29 were male (63.1%) and 17 were female (36.9%).
In terms of triggering events, 41.3% of patients (19 of 46) did not have a specific frigger (at rest).
Suspected triggering events included asthma attacks, physical exercise, cough (with or without
upper respiratory tract infection), sneezing, childbirth, shouting and sneezing. The mean duration of
hospitalization was 2.4 days. Prophylactic oral antibiotherapy was administered to 18 patients. No
patient developed complications such as tension pneumomediastinum, delayed pneumothorax,
airway compromise and mediastinifis.

Conclusion: SPM is a benign condition seen primarily in young adults with uneventful recovery. Our
study supports the feasibility of outpatient treatment and follow-up in stable patients. However, in
patients where the underlying disease requires special treatment and the possibility of mediastinitis
or organ perforation cannot be excluded, further diagnostic work-up, prophylactic antibiotics and
inpatient treatment are required.

Keywords: Antibiotic, complication, hospitalization, spontaneous pneumomediastinum

oz

Amag: Spontan pndmomediastinum (SPM), eslik eden bir hastallk olmaksizin mediastende
serbest hava bulunmasi olarak tanimlanir. Nadirdir ancak genellikle iyi huyludur ve kendi kendini
sinirlar. Genellikle SPM'li hastalar hastaneye yatinlir ve bazen mediastiniti dnlemek icin profilaktik
antibiyoftikler uygulanir. Bu ¢calismanin amaci, spontan pnémomediastinumun ayakta tedavi ve
takibinin uygulanabilirligi ve profilaktik antibiyotiklerin gereklilidi ile ilgili uygulamalar tanimlamaktir.
Gereg ve Yontem: Agustos 2020 ile Aralik 2023 arasinda spontan pndmomediastinumlu hastalar
retrospektif olarak degerlendirildi. G6gUs radyografisinde veya toraks bilgisayarll tomografisinde
mediastende serbest hava gérllen hastalar SPM olarak kabul edildi ve ¢calismaya dahil edildi.
TOm vaka kayitlar demografik veriler, semptomlar, tetikleyici olaylar, tani ¢alismalar, profilaktik
antibiyoftik kullanimi, hastanede kalis sUresi ve komplikasyonlar agisindan analiz edildi.

Bulgular: Calismaya dahil edilen 46 hastanin 29'u erkek (%63,1) ve 17'si kadindi (%36,9). Tetikleyici
olay acisindan hastalann %41,3'Gndn (46'nin 19'v) belirli bir tetikleyicisi yoktu (dinlenme sirasinda).
SUpheli tetikleyici olaylar arasinda astim atagi, fiziksel egzersiz, 6ksurtk (Ust solunum yolu enfeksiyonu
ile veya enfeksiyonu olmadan), hapsirma, dogum, bagirma ve hapsirma yer aliyordu. Ortalama
hastanede kalis stresi 2,4 gindU. 18 hastaya profilaktik oral antibiyotik tedavisi uygulandi. Higbir
hastada gerginlik pnémomediastinum, gecikmis pnémotoraks, hava yolu tikanikigr ve mediastinit
gibi komplikasyonlar gelismedi.

Sonuglar: SPM, esas olarak geng eriskinlerde goérilen ve sorunsuz iyilesen iyi huylu bir durumdur.
Calismamiz, stabil hastalarda ayakta tedavi ve takibin uygulanabilirligini desteklemektedir. Ancak,
altta yatan hastaligin &ézel tedavi gerektirdigi ve mediastinit veya organ perforasyonu olasiliginin
dislanamadigi hastalarda, daha ileri tani calismalar, profilaktik antibiyotikler ve yatarak tedavi
gereklidir.

Anahtar kelimeler: Antibiyotik, hastaneye yatis, komplikasyon, spontan pnémomediastinum

Spontaneous pneumomediastinum (SPM) is defined info the interstitium. Once entering the lung interstitium,
as the presence of free air in the mediastinum without air lows along the pressure gradient between the lung
obvious comorbidity. Itis rare, usually has a mild clinical periphery and mediastinum fowards the hilum and
course and is self-limiting. The pathophysiology of this mediastinum (1).

disease is based on the pressure gradient between the
alveoli and the lung interstitium. This pressure gradient
can lead to alveolar rupfure and consequent airflow

Patients with SPM classically present with chest pain and
dyspnoea. Chest painis typically behind the sternum and
radiates to the back and/or neck. Chest pain increases
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with inspiration, sitting position and swallowing.
Other frequently reported symptoms include cough,
dysphonia, dysphagia and neck swelling. Chest
X-ray is the first and most important investigation to
be performed when a patient has symptoms and
history suggestive of SPM. The role of chest computed
tomography (CT) is not only to diagnose SPM but also,
inmany cases, to diagnose the underlying abnormality.
Bronchoscopy or oesophageal endoscopy has an
important diagnostic role in cases where fracheal or
oesophageal pathology is considered (2).

Patients with SPM are generally, hospitalized, followed
up and treated. Panacek et al. evaluated only
three of 17 patients (17.6%) as outpatients (2). In
retrospective studies on SPM, some authors reported a
mean hospital stay of two to eight days (3,4). However,
patients with benign and self-imiting SPM may not
require hospitalization. Prophylactic antibiotics are
occasionally administered to prevent mediastinitis in
cases of SPM (5-7). However, prophylactic antibiotic
coverage in SPM is a confroversial issue. Therefore,
the present study aimed to investigate the necessity
of hospitalization and prophylactic antibiotic use in
patients with SPM.

Materials and Method

We retrospectively evaluated 46 patients hospitalized
in our thoracic surgery clinic between August 2020
and December 2023 in terms of SPM. Patients with
free air in the mediastinum on chest radiography or
thoracic CT were accepted as SPM and included in
the study (Figures 1 and 2). Paediatric patients were
also included. Patients with pneumomediastinum
caused by fracheal or oesophageal perforation,
iatrogenic factors (pneumomediastinum after thoracic
or cardiac surgery), chest injuries, or any disease
involving the neck or abdomen were excluded. All

Figure 1. Pneumomediastinum on PA chest radiography
case records were carefully reviewed, taking into
account demographic data, symptoms, precipitating
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events, diagnostic studies, prophylactic antibiotic
use, length of hospital stay and complications.
Complications included tension pneumomediastinum,
pneumothorax, airway compression and mediastinitis.

Figure 2. Pneumomediastinum on coronal section of Thorax
Computed Tomography

Results

During the study period, 46 patients were included in
the study [29 males (63.1%) and 17 females (36.9%)];
the mean age was found as 21.7 (13-36) years. All
patients underwent chest radiography, while 34
(73.9%) patients underwent thoracic CT. Fibre optic
bronchoscopy was performed in three patients and
oesophagography in two patients, but no pathology
was found in the oesophagus or tracheobronchial
system. Chest pain was the most commonly reported
symptom in 67.3% of patients (31 of 464), followed by
dyspnoed in 26% (12 of 46) and sore throat in 19.5%
(9 of 46). In terms of friggering events, 41.3% (19 of
46) of the patients did not have a specific triggering
symptom (developed at rest). Asthma attack, physical
exercise, cough (with or without upper respiratory
fract infection), sneezing, labour, cold shower and
sneezing were suspected triggering events. The mean
duration of hospitalization was 2.4 (2-5) days. Eighteen
of the patients (39.1%) received oral 1st generation
cephalosporin (Cefazolin 1gr amp) type antibiofics
due to asthma attacks and upper respiratory tract
infection symptoms. Haemogram and biochemistry
were performed on all patients during hospitalization.
Infection parameters were also monitored in patients
with an asthma atftack and symptoms of upper
respiratory fract infection. Mediastinitis was not
observed clinically, laboratory and radiologically in
any of the patients. None of the patients developed
complications such as tension pneumomediastinum,
airway pathology and mediastinitis.  Minimal
pneumothorax which did not require intervention
developed in 2 patients. Recurrence was detected in
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one of the patients on the 10th day after discharge,
but since he was asymptomatic, he was followed up
as an oufpatient and no complication was detected
(Table 1).

Table 1. Clinical and demographic characteristics of patients
with spontaneous pneumomediastinum

Parameters n (%)
Age (years) 21.7 (13-36)
Male 29 (63.1)
Symptoms
Chest pain 31 (67.3)
Shortness of breath 12 (26.0)
Sore throat 9 (19.5)
Neck pain 5(10.8)
Hoarseness 3 (0.6)
Triggering event
At rest 19 (41.3)
Asthma attack 8(17.3)
Exercise 8(17.3)
Cough 5(10.8)
Sneeze 2 (0.4)
Birth 2(0.4)
Cold shower 1(0.2)
No blowing the nose 1(0.2)
Diagnostic examination
PA chest radiograph 46 (100)
Thoracic CT 34 (73.9)
Bronchoscopy 3(0.6)
Oesophagogram 2 (0.4)
Prophylactic antibiotics 18 (39.1)
Length of hospital stay 2.4 (2-4)
Complications
Pneumothorax 2 (0.4)
Recurrence 1(0.2)
Mortality None

CT: Computed tomography, PA: Posteroanterior
Discussion

SPM was first described by Laennec in 1819 and
further characterised in a case series by Hamman in
1939 (7). It is a rare condition with an incidence of
1:44,000 and usually follows a benign clinical course
(4). SPM has been associated with triggering factors
in approximately 75% of cases. The most common
precipitating factors are cough, physical exercise and
drug use (9). Triggering factors were present in 58.7% of
our patients. Similar to previously reported cases, the
most common friggers were asthma attacks, cough
due to upper respiratory tract infection, and physical
exercise.

There are several case series on SPM; however, only
a few cases have shown poor outcomes. Takeda et
al. suggest that two days may be an appropriate
duration for observational hospitalization (5). On
the other hand, Panacek et al. recommended
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outpatient treatment and follow-up in stable patients
(2). In our study, the main reason for hospitalization
was the severity of the underlying disease, such as a
severe asthma attack. Therefore, our results support
the feasibility of outpatient treatment and follow-
up in stable patients, as recommended in previous
studies (2,4,6). Considering the benign nature of this
condition, cases where the diagnosis is doubtful or
the underlying disease requires specialised treatment
should be considered for further diagnostic work-up
and hospitalization. This would be a cost-effective
approach.

It may be difficult to differenfiate SPM from
pneumomediastinum secondary to oesophageal
perforation. Age over 40 years, history of severe
vomiting, abdominal fenderness on physical
examination, high white blood cell count, and
findings of pleural effusion, marked atelectasis,
pneumopericardium or pneumoperitoneum on CT
scan are considered high-risk factors; therefore,
when these findings are observed, patients with
pneumomediastinum may require further diagnostic
work-up and hospitalization (10).

Only a few small studies have reported complications
in SPM cases. In a case series of 47 patients, Perna et
al. reported right tension pneumothorax, mediastinal
shiffing and tracheal compression in 1 case, requiring
right thoracotomy to open the mediastinal pleura
(11). Bakhos et al. reported a case series consisting of
49 patients and reported that only 1 patient required
infubation because of a severe asthma attack.
However, mortality was not recorded in the study
population (10).

In some previous studies, prophylactic antibiotics
were recommended to prevent mediastinitis (5,6,12).
In the study by Koullias et al., prophylactic antibiotics
were administered to all patients (6). In our study, we
administered prophylactic antibiotics to only 18 of 46
patients. Despite this, no patient developed infectious
complications including mediastinitis.

Our study has limitations such as being retrospective,
lack of stafistical analysis and small number of patients.

Conclusion

SPMis a benign condition occurring primarily in young
adults andis characterised by uneventfulrecovery. The
likelihood of complications is low. Our study supports
the feasibility of outpatient tfreatment and follow-up
in stable patients. However, in pafients in whom the
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underlying disease requires special treatment and the
possibility of mediastinitis or organ perforation cannot
be ruled out, further diagnostic work-up, prophylactic
anfibiotics and inpatient freatment are required.
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ABSTRACT

Background/Aims: To assess the associations of hopelessness, functional impairment, depression,
anxiety, stress, and obsessive-compulsive personality disorder (OCPD) in medical students.
Methods: The Sheehan Disability Scale, Beck Hopelessness Scale (BHS), Depression Anxiety Stress
Scale-21 (DASS-21), and OCPD subscale of Personality Belief Questionnaire-Short Form (PBQ-SF-
OCPD) were administered. Partficipants with BHS scores 29 were considered hopeless. A mediation
analysis was performed using the PBQ-SF-OCPD score as an independent variable, DASS-21
Depression, Anxiety, and Stress scores as mediator variables, and BHS score as a dependent
variable.

Results: Of 164 medical students. 29.88% (n=49) showed hopelessness (BHS scores 29). Also, SDS
work/school (p<0.001), SDS social life (p<0.001), SDS family life (p=0.001), SDS-total (p<0.001), DASS-
21 depression (p<0.001), DASS-21 anxiety (p<0.001), DASS-21 stress (p<0.001) and PBQ-SF-OCPD
scores (p=0.019) were significantly higher in the hopelessness group than in the group without. BHS
score was positively correlated with SDS work/school (r=0.446, p<0.001), SDS social life (r=0.473,
<0.001), SDS family life (r=0.328, p<0.001), SDS total (r=0.461, p<0.001), DASS-21 depression (r=0.686,
<0.001), DASS-21 anxiety (r=0.484, p<0.001), DASS-21 stress (r=0.501, p<0.001) and PBQ-SF-OCPD
scores (r=0.190, p=0.015). According to mediation analysis results, the indirect effect of PBQ-SF-
OCPD score on BHS score via DASS-21 depression score was 0.119 (95% ClI: 0.027-0.230) and the
standardized indirect effect of PBQ-SF-OCPD score on BHS score via DASS-21 depression score was
0.153 (95% CI: 0.035-0.284). The DASS-21 depression score was found to be a full mediator of the
PBQ-SF-OCPD score on the BHS score.

Conclusions: The high rate of hopelessness in medical students is noteworthy. Findings regarding
hopelessness’s association with functional impairment and OCPD beliefs need to be explored in
the future. Medical students with hopelessness may be closely monitored regarding depression’s
mediating effect on OCPD beliefs. In the interventions to improve mental health in medical students,
clinicians may focus on the mediating effect of depression between OCPD and hopelessness.

Keywords: Anxiety, depression, hope, obsessive-compulsive personality disorder, psychosocial
functioning, stress psychological
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Amag: Tip fakUltesi dgrencilerinde umutsuzluk, islevsellikteki bozulma, depresyon, anksiyete, stres ve
obsesif-kompulsif kisilik bozuklugu (OKKB) &zellikleri arasindaki iliskileri degerlendirmeyi amagladik.
Yoéntem: Katiimcilara Sheehan Yeti Yitimi Olcegdi (SYYO), Beck Umutsuzluk Olcegi (BUO), Depresyon
Anksiyete Stres Olcegi-21 (DASO-21), Kisilik Inanc Olcegi-Kisa Formu’nun OKKB alt dlcegi (KIO-KF-
OKKB) uygulandi. BUO puani 29 olan katiimcilar umutsuzlugu_var olarak kabul edildi. Bagimsiz
degisken olarak KiO-KF-OKKB puani, argel degisken olarak DASO-21 Depresyon, Anksiyete ve Stres
puanlar ve bagimli degisken olarak BUO puani kullanilarak bir aracilik analizi yapildi.

Bulgular: Calismaya 164 tip 6grencisi katilmistir. Tip dgrencilerinin® %29,88'i (n=49) umutsuzluk
géstermistir (BUO skorlan =9). Umutsuzlugu olan grupta SYYO is/okul skoru (p<0,001), SYYO sosyal
yasam skoru (p<0,001), SYYO aile yasami skoru (p=0,001), SYYO toplam skoru (p<0,001), DASO-
21 depresyon skoru (p<0,001), DASO-21 anksiyete skoru (p<0,001), DASO-21 stres skoru (p<0,001)
ve KIO-KF-OKKB skoru (p=0,019) umutsuzlugu olmayan gruba godre anlamli olarak daha yUksek
bulunmustur. BUO puani, SYYO is/okul puani (r=0,446, p<0,001), SYYO sosyal yasam puani (r=0,473,
p<0,001), SYYO aile yasami puani (r=0,328, p<0,001), SYYO toplam puani (r=0,461, p<0,001), DASO-
21 depresyon puani (r=0,686, p<0,001), DASO-21 anksiyete puani (r=0,484, p<0, OO]) DASO-21 stres
puani (r=0,501, p<0,001) ve KIO-KF-OKKB puani (r=0,190, p=0,015) ile posz korelasyon gosterdi.
Aracllik analizi sonuclanna gére, KiIO-KF-OKKB puaninin DASO-21 depresyon puani araciigiyla
BUO puani Uzerindeki dolayli etkisi 0,119 (95% CI: 0,027-0,230) ve KiO-KF-OKKB puaninin DASO-21
depresyon puani araciiglyla BUO puani Uzerindeki standardize dolayl etkisi 0,153 (95% Cl: 0,035-
0,284) olarak bulundu. DASO-21 depresyon puaninin, KIO-KF-OKKB puaninin BUO puani Gzerindeki
etkisine tam aracilik ettigi bulundu.

Sonug: Tip 6grencilerindeki yUksek umutsuzluk orani dikkate degerdir. Umutsuzlugun islevsellikteki
bozulma ve OKKB 0Ozellikleriyle iliskisine iliskin bulgular daha farkli calismalarla gelecektede
arastinlabilir. Umutsuzluk yasayan tip égrencileri depresyonun OKKB inanglar Uzerindeki aracilik etkisi
agisindan yakindan izlenebilir. Ruh saghdr calisanlari, tip dgrencilerinde ruh sagligini iyilestirmeye
yéneklji_kr lmUdohoIelerde, OKKB ve umutsuzluk arasindaki depresyonun aracilik edici etkisine dnem
verebilirler.

Anahtar Kelimeler: Anksiyete, depresyon, psikososyal islevsellik, obsesif kompulsif kisilik bozuklugu,
stres, umut
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Infroduction

Being an undergraduate student in the faculty of
medicine involves working with discipline, acquiring
knowledge, and using it. Medical students experience
challenging processes during theireducation. The stress
of examinations, information overload, fear of failure,
the intensity of the work schedule, and encountering
terminally ill patients contribute to medical students’
adverse emotions and cognitions (1).

Medical school students are faced with an infensive
theoretical curriculum and a grueling clinical
education. This challenging educational process
requires a good level of functioning (5). Via the

help of this functioning medical students can tackle
the difficulties of medical education. Considering
the professional negativities that medical students
will experience in their functionality, the functionality

of medical students is of great importance (6).

Previously in an overview of systematic reviews, it
was found that anxiety prevalence was between
7.04 to 88.30%, burnout between?7.0t086.0,
depression between 11.0 10 66.5%, stress between
29.6 to 49.9% and suicidal ideation between 3.0 to
53.9% in medical students (7) As a consequence
of the abovementioned prevalences of adverse
psychiatric disorders among medical students,
medical students may easily experience functional
impairment difficulties (8).

Hope is a crucial aspect of the lives of individuals.
Adaptation to harsh situations requires sufficient
hope to cope with difficulties. Individuals often suffer
from hopelessness in their daily lives. Unrealistic and
pessimistic beliefs about the future are the core
features of hopelessness. In hopelessness, assumptions
that the problems will remain unresolved in the future
are gaining ground. (?). Hopelessness was found to be
associated with adverse consequences such as major
depressive disorder, bipolar disorder, and suicide
attempts (10, 11). Hopelessness and suicide behavior
association is a significantly underscored issue in the
literature (12, 13).

Dysfunctional  personality  disorder beliefs are
the primary cognitive components that mainly
characterize personality disorders in cognitive theory
(14). Dysfunctional personality disorder beliefs include
evaluations of oneself and others (15). Through the
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effects of dysfunctional personality disorder beliefs,
personality disorders’ main styles of attitudes are
generated. So, dysfunctional personality disorder
beliefs may supply explanations for personality disorder
traits (16).

Obsessive-compulsive personality disorder (OCPD)
is characterized by perfectionism, control demands
in relationships, and preciseness (17). Via these core
features of OCPD, individuals with high levels of OCPD
beliefs suffer from increased stress and interpersonal
functioning problems (18). OCPD was found to be
associated with psychosocial functioning difficulties,
quality of life impairments, anxiety disorders, and
depression (19, 20). In a meta-analysis, OCPD features
were found to be stable as antisocial and schizoid
personality disorder features (21). Additionally, OCPD
has a very high prevalence among all personality
disorders (20).

As we menfioned above, medical students often
suffer from psychiatric disorders. The associations
of functional impairment difficulties, hopelessness,
and OCPD features may yield clues to intervene in
these adverse conditions in undergraduate medical
students. So, in the present study, we mainly aimed
to assess associations between levels of hopelessness,
OCPD beliefs, functional impairment, anxiety,
depression, and sfress in undergraduate medical
students. To the best of our knowledge, previously the
associatfion of functional impairment, hopelessness,
and OCPD beliefs was not studied in undergraduate
medical students.

The main hypotheses of the present study are as
follows:

1) Medical students in the hopelessness group would
show higher levels of functional impairment and OCPD
beliefs than the medical students in the group without
hopelessness;

2) Hopelessness levels of the medical students would
be associated with functional impairment and OCPD
beliefs

3) The effects of OCPD beliefs on hopelessness levels
would be mediated by the depression, anxiety, and
stress levels of the medical students.

Materials And Methods
Study design and participants

The study was conducted among the undergraduate

medical students at Atatirk University between February
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2023 and June 2023. The Local Ethical Committee
approved the study (Date: 26/01/2023, Meeting
number: 1, Decision number: 80). The samples consisted
of students from the Medical Faculty of AtatUrk
University, and the participants were defined from the
students’ online groups and fifth-grade students
attending psychiatry courses. The exclusion criterion for
the study was only not being able to read and
understand the questions in Turkish (considering
foreign students continuing their education in the
faculty of medicine). Being a medical student was
sufficient for inclusion. The authors administered scales
to evaluate levels of hopelessness, OCPD beliefs,
functional impairment, depression, anxiety, and
stress. Depression Anxiety Stress Scale-21, Beck
Hopelessness Scale, OCPD subscale of Personality
Belief Questionnaire-Short Form, and Sheehan
Disability Scale were used inthe study to evaluate
levels of depression, anxiety, stress, hopelessness,
OCPD beliefs, and functional impairment,
respectively. A brief socio-demographic form
generated for this study was administered to
participants. Before filing out the scales via online
forms by the participants, all the participants ticked a
box to state their informed consent. One hundred and
sixty-four undergraduate medical students constituted

the sample of the study.
Measures

Sheehan Disability Scale (SDS): Sheehan et al.
developed the scale (22). The SDS is a self-report
scale with three questions that evaluate functional
impairment levels. This scale is composed of three
subdimensions: Family life, social life, and work/
school life. Each subdimension is evaluated by one
question. The sum of the three questions resembles
overall functional impairment. High scores on this scale
resemble levels of high functional impairment.

Depression  Anxiety Stress Scale-21  (DASS-21):
Developed by Lovibond (23), DASS-21 is a self-
report scale with 21 questions. This scale includes
three subdimensions: Depression, anxiety, and stress.
Seven questions evalaute each subdimension. The
total points of each subdimension resemble each
subdimension level. The Turkish reliability and validity of
the study were performed (24).

Personality Belief Questionnaire-Short Form (PBQ-SF):
This self-report scale consists of 65 questions and was
developed by Bufler et al. (25). PBQ-SF evaluates
dysfunctional beliefs associated with ten personality
disorders. In cognitive theory, dysfunctional beliefs
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related to a personality disorder characterize that
personality disorder (26). In the present study, only
the OCPD subscale of the PBQ-SF (PBQ-SF-OCPD)
was administered to participants to evaluate the
beliefs specific to OCPD beliefs. High scores of PBQ-SF-
OCPD mention high levels of OCPD beliefs. The Turkish
reliability and validity of the study were performed (27).

Beck Hopelessness Scale (BHS): This scale was
developed by Beck et al. (28) and is a self-report
scale comprising 20 questions. High total scores for
BHS indicate high levels of hopelessness. The Turkish
reliability and validity of the study were performed
by Durak and Palabiyikoglu (29). BHS scores of 29 are
considered hopelessness

Statistical Analyses

All analyses were performed on IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA).
The conformity of the variables to normal distribution
was evaluated using histogram and Q-Q plofs.
Descriptive statistics were presented using mean *
standard deviation for normally distributed continuous
variables, median (25th percentile-75th percentile)
for non-normally distributed continuous variables, and
frequency (percentage) for categorical variables. In
the assessment of BHS, students were divided info two
groups according to the cut-off point (BHS scores 29
considered hopelessness) of BHS (30). Between groups
analysis of normally distributed confinuous variables
was performed using Student’s t-test. Between groups,
non-normally distributed continuous variables were
analyzed using the Mann-Whitney U test. Between
groups, categorical variables were analyzed using
the chi-square test or Fisher-Freeman-Halton test.
Relationships between variables were evaluated using
the Spearman correlation coefficients. Mediation
analysis was performed using the Hayes Process
procedure. In the mediation analysis, the PBQ-SF-
OCPD score was an independent variable, DASS-21
Depression, Anxiety and Siress scores were mediator
variables, and the BHS score was a dependent
variable. Two-tailed p-values of less than 0.05 were
considered statistically significant.

Results

We included 164 students (97 females and 67 males)
in the study. The mean age was 23.54%1.59 (range 20-
30). The median Beck Hopelessness Scale (BHS) score
was 5 (interquartile range 2.5-10, range 0-20). 29.88%
(n=49) of the students had hopelessness (BHS scores
>9) (Table 1).
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Table 1. Summary of age, gender,
questionnaire scores

grade, and scale/

Age (years) 23.54+1.59
Gender

Female 97 (59.15%)
Male 67 (40.85%)
Grade

First 1(0.61%)
Second 4 (2.44%)
Third 27 (16.46%)
Fourth 7 (4.27%)
Fifth 72 (43.90%)
Sixth 53 (32.32%)
SDS Score

Work/School 3 (1-6)
Social Life 4 (1-6)
Family Life/Home Responsibilities 3(1-5)
Total 10.5 (5-17)
BHS Score 5(2.5-10)
>9 49 (29.88%)
DASS-21 Score

Depression 6(2-9)
Anxiety 3.5(1-7)
Stress 6 (4-9)
PBQ-SF-OCPD Score 12.30 +£6.23

Descriptive statistics are presented using meantstandard deviation for normally
distributed continuous variables, median (25th percentile-75th percentile) for
non-normally distributed continuous variables, and frequency (percentage) for
categorical variables

We found no significant differences between BHS score
groups (BHS scores 29) regarding age, sex, and grade.
SDS Work/school score (p<0.001), SDS Social life score
(p<0.001), SDS Family life score (p=0.001), SDS-Total
score (p<0.001), DASS-21 Depression score (p<0.001),
DASS-21 Anxiety score (p<0.001), DASS-21 Stress score
(p<0.001) and PBQ-SF-OCPD score (p=0.019) were
significantly higher in the hopelessness group than in
the group without hopelessness (Table 2).

Table 2. Summary of age, gender, grade, and scale/
questionnaire scores concerning BHS score

BHS score
<9 (n=115) >9 (n=49) p
Age (years) 23.63%1.57 23.33£1.63 0.256"
Gender
Female 65 (56.52%) 32 (65.31%) 0.3828
Male 50 (43.48%) 17 (34.69%)
Grade
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First 1 (0.87%) 0 (0.00%) 0.3921
Second 3(2.61%) 1 (2.04%)

Third 17 (14.78%) 10 (20.41%)

Fourth 3(2.61%) 4(8.16%)

Fifth 50 (43.48%) 22 (44.90%)

Sixth 41 (35.65%) 12 (24.49%)

SDS Score

‘Work/School 2(1-5) 5(3-6) <0.001*
Social Life 3(1-5) 6(4-7) <0.001*
Family Life/Home Responsi- 2(1-5) 4(2-6) 0.001*
bilities

Total 8 (3-15) 15 (11-18) <0.001%
DASS-21 Score

Depression 4(2-7) 11 (8-14) <0.001*
Anxiety 2(1-5) 7 (4-11) <0.001*
Stress 5(3-7) 9 (6-13) <0.001
PBQ-SF-OCPD 11.56+6.03 14.04+6.38 0.019"

BHS Score was positively correlated with SDS Work/
School score (r=0.446, p<0.001), SDS Social life score
(r=0.473, p<0.001), SDS Family life score (r=0.328,
p<0.001), SDS Total score (r=0.461, p<0.001), DASS-21
Depression score (r=0.686, p<0.001), DASS-21 Anxiety
score (r=0.484, p<0.001), DASS-21 Stress score (r=0.501,
p<0.001) and PBQ-SF-OCPD score (r=0.190, p=0.015)
(Table-3).

Table 3. Correlations between scale/questionnaire scores

BHS DASS-21 DASS-21 DASS-21 PBQ-SF-
Score Dep- Anxiety Stress OCPD
ression Score Score Score
Score

SDS Work/ r 0.446 0.531 0.515 0.459 0.057
School
score ¢} <0.001 <0.001 <0.001 <0.001 0.470
SDS Social 0.473 0.568 0.536 0.507 0.081
Life Score

¢} <0.001 <0.001 <0.001 <0.001 0.305
SDS Family 0.328 0.483 0.440 0.417 0.100
Life/Home
Respon- p <0.001 <0.001 <0.001 <0.001 0.202
sibilities
Score
SDS Total r 0.461 0.584 0.559 0.513 0.093
Score

p <0.001 <0.001 <0.001 <0.001 0.238
BHS Score  r - 0.686 0.484 0.501 0.190

p - <0.001 <0.001 <0.001 0.015
PBQ-S1 r 0.190 0.202 0.223 0.287 -
Obsessi-
ve-Com- p 0.015 0.009 0.004 <0.001 -
pulsive
score

Statistically significant p values are shown in bold. r: Correlation coefficient, SDS:
Sheehan Disability Scale, BHS: Beck Hopelessness Scale, DASS-21: Depression,
Anxiety and Stress Scale - 21 Items, PBQ-SF-OCPD: Personality Belief Questionnaire-
Short Form Obsessive-Compulsive Personality Disorder subscale

SDS Work/School score was positively correlated with
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DASS-21 Depression score (r=0.531, p<0.001), DASS-21
Anxiety score (r=0.515, p<0.001), and DASS-21 Stress
score (r=0.459, p<0.001). SDS Social life score was
positively correlated with DASS-21 Depression score
(r=0.568, p<0.001), DASS-21 Anxiety score (r=0.536,
p<0.001), and DASS-21 Stress score (r=0.507, p<0.001).
SDS Family life score was positively correlated with
DASS-21 Depression score (r=0.483, p<0.001), DASS-21
Anxiety score (r=0.440, p<0.001), and DASS-21 Stress
score (r=0.417, p<0.001). SDS Total score was positively
correlated with DASS-21 Depression score (r=0.584,
p<0.001), DASS-21 Anxiety score (r=0.559, p<0.001),
and DASS-21 Stress score (r=0.513, p<0.001) (Table-3).

PBQ-SF- OCPD score was positively correlated with
DASS-21 Depression score (r=0.202, p=0.009), DASS-21
Anxiety score (r=0.223, p=0.004), DASS-21 Stress score
(r=0.287, p<0.001), (Table 3).

We performed mediation analysis using the PBQ-SF-
OCPD score as an independent variable, DASS-21
Depression, Anxiety, and Stress scores as mediator
variables, and BHS score as a dependent variable.
PBQ-SF-OCPD score was significantly associated with
DASS-21 Depression score (b: 0.172, 95% CI: 0.053 -
0.291, p=0.005), DASS-21 Anxiety score (b: 0.190, 95%
Cl: 0.086 - 0.294, p<0.001) and DASS-21 Stress score (b:
0.223, 95% CI: 0.122 - 0.324, p<0.001). According fo the
multivariable model, the DASS-21 Depression score
was the only variable significantly associated with the
BHS score (b: 0.692, 95% CI: 0.518 - 0.866, p<0.001),
although the PBQ-SF-OCPD score was significantly
associated with BHS score (b: 0.163, 95% CI. 0.045 -
0.281, p=0.007) according to total effect model (Table

Table 4. Mediation analysis results

Independent variables > Mediator variables
PBQ-SF-OCPD Score > DASS-21 Depression Score
PBQ-SF-OCPD Score > DASS-21 Anxiety Score
PBQ-S1-OCPD Score > DASS-21 Stress Score
Multivariable Model

PBQ-SF- OCPD Score > BHS Score

DASS-21 Depression Score > BHS Score

DASS-21 Anxiety Score > BHS Score

DASS-21 Stress Score > BHS Score

Total Effect Model

4).

The indirect effect of PBQ-SF-OCPD score on BHS score
via DASS-21 Depression score was 0.119 (95% ClI: 0.027
- 0.230) and the standardized indirect effect of PBQ-
SF-OCPD score on BHS score via DASS-21 Depression
score was 0.153 (95% CI: 0.035 - 0.284) (Table 5).
According to mediation analysis results, the DASS-21
Depression score was found to be a full mediator of
the PBQ-SF- OCPD score on the BHS score. In contrast,
DASS-21 Anxiety and Stress scores were found to be
non-significant mediators (Figure 1).

Figure 1. Mediation analysis results, Independent variable:
Personality Belief Questionnaire - Short Form-Obsessive-
Compulsive Personality Disorder subscale (PBQ-SF-OCPD)
score, Mediator variables: Depression, Anxiety and Stress
Scale - 21 ltems (DASS-21) Depression, Anxiety and Stress
scores, Dependent variable: Beck Hopelessness Scale (BHS)
score, B: Standardized coefficient.

Unstandardized coefficients (95%  Standardized coeffi- P
CI) cients
0.172 (0.053-0.291) 0.220 0.005
0.190 (0.086-0.294) 0.272 <0.001
0.223 (0.122-0.324) 0.324 <0.001
0.047 (-0.045-0.138) 0.060 0.314
0.692 (0.518-0.866) 0.697 <0.001
0.022 (-0.203-0.247) 0.020 0.847
-0.031 (-0.278-0.217) -0.027 0.806
0.163 (0.045-0.281) 0.210 0.007

PBQ-SF- OCPD Score - BHS Score

CI: Confidence interval, BHS: Beck Hopelessness Scale, DASS-21: Depression, Anxiety and Stress Scale - 21 Items, PBQ-SF-OCD: Personality Belief
Questionnaire - Short Form Obsessive-Compulsive Personality Disorder subscale
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Table 5. Indirect effects of PBQ-SF-OCPD score on BHS score

Total

Via DASS-21 Depression Score
Via DASS-21 Anxiety Score
Via DASS-21 Stress Score

Indirect effect (95% Cl) Standardized indirect effect

(95% Cl)
0.150 (0.024-0.276)
0.153 (0.035-0.284)
0.005 (-0.069-0.074)

-0.009 (-0.092-0.079)

0.116 (0.018-0.223)
0.119 (0.027-0.230)
0.004 (-0.055-0.057)
-0.007 (-0.072-0.062)

Cl: Confidence interval, BHS: Beck Hopelessness Scale, DASS-21: Depression, Anxiety and Stress Scale-21 ltems, PBQ-S1:

Personality Belief Questionnaire-Short Form
Discussion

In the present study, the mediation analysis revealed
that depression levels were a full mediator of OCPD
beliefs on hopelessness levels. One-third (29.88%)
of undergraduate medical students showed
hopelessness. In the group with hopelessness, levels of
stress, anxiety, depression, functional impairment, and
beliefs of OCPD were significantly higher than in the
group without hopelessness. Additionally, the levels of
hopelessness were significantly correlated with levels
of functional impairment, anxiety, stress, depression,
and OCPD beliefs.

In the present study, 29.88% of undergraduate medical
students showed hopelessness. Previously, in TUrkiye
mild levels of hopelessness were found to be 54.4%
among medical students (31). Another study from
TUrkiye revealed that only 30.6% of medical students
had no hopelessness (32). In this study, 13.7% of the
medical students had moderate hopelessness, and
7.3% of the medical students had severe hopelessness.
Considering the high levels of hopelessness in
the medical students in the mentioned studies,
hopelessness may be considered a priority in mental
health assessment in medical students.

In the present study, the medical student group with
hopelessness had higher levels of overall functional
impairment. In addition, considering subtypes of
functional impairment (family life, social life, and work/
school), the hopelessness group showed significantly
higher levels than without the hopelessness group.
In the correlation analysis, all subtypes of functional
impairment and overall functional impairment levels
were positively correlated with hopelessness. These
associatfions between functional impairment and
hopelessness in medical students warrant attention. To
our knowledge, the present study is the first to reveal
an association between hopelessness and functional
impairment in  medical students. Additionally,
hopelessness levels were significantly associated with
stress, anxiety, and depression levels. This finding is
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similar to previous findings (33-35).

Hopelessness levels of medical students were
related to OCPD beliefs in the present study. The
hopelessness and beliefs of the OCPD association
are an underinvestigated issue, and fo the best of
our knowledge, this association was not previously
explored in medical students. Perfectionism is also one
of the core features of OCPD, and perfectionism is
one of the maladaptive coping styles (36). Previously,
perfectionism was found to be associated with
hopelessness (37). Over-concerning orderliness, rigidity,
and confrolling demands in relationships are the core
features of OCPD, too. As with perfectionism, these
features may have contributed to the present study's
finding regarding hopelessness and dysfunctional
beliefs related to OCPD association.

In the present study, depression levels were found to
mediate the effects of OCPD beliefs on hopelessness
levels. To our knowledge, this is the first finding
considering the mediating effects of depression-
induced OCPD beliefs on hopelessness in a sample of
medical students. Mental health problems, especially
depression, are widespread among medical students
(38). Depression is a mental disorder with deleterious
serious effects on the daily lives of individuals, and this
mediating effect soundsreasonable. (3%). Additionally,
hopelessness is one of the main risk factors for suicide
behaviors (37, 40, 41). Besides, suicide is a crucial topic
for medical students. Medicalstudentsshow higher
rates of suicide behaviors than the general population
(42). In a meta-analysis, the prevalence of suicidal
ideation was found to be 18.7%, and the prevalence
of suicide attempts was found to be 5.5% in
medical students (43). Thus, when medical students
with high levels of OCPD beliefs experience
depressive symptoms, they may be more carefully
monitored regarding suicide behaviors. Also, it
should be beneficial not to forget that OCPD is a
personality disorder with a very high prevalence
among personality disorders (20).

OCPD belief levels were positively associated with



Obsessive-Compulsive Personality, Functioning, Hopelessness, and Depression- Aydin et al.

Genel Tip Dergisi

anxiety, depression, and stress levels in the present
study. Previously, in a large population-based study,
OCPD was found to be associated with depression and
anxiety (20, 44). In addition, OCPD features were found
to be related to stress and stress-related exhaustion
(18, 45). Considering the main characteristics of the
OCPD, associations with depression, anxiety, and
stress are noft surprising.

The limitations of the present study are to be
mentioned. First, the study was performed in a cross-
sectional design. So, we should be cautious when
evaluating the results. Second, assessing the main
variables of the present study with a larger sample size
would be better. Third, self-report measures were used
in this study. Future trials may be conducted in medical
students with clinical interviews regarding this study’s
topics. Fourth, medical students face harsh working
conditions and experience high levels of mental health
problems. So, the present study’s findings can not be
directly associated with the general population. Fifth,
most of the participants of the study are from the fifth
and sixth grades of medical faculty. It would be better
if the participants were distributed homogeneously
among the grades.

To our knowledge, the present study is the first fo
show the relationship between the mediating effects
of depression levels and the effects of OCPD beliefs
on hopelessness in medical students. Additionally,
the present study first showed that the hopelessness
levels of medical students were associated with
levels of OCPD beliefs and functional impairment. A
substantial proportion of the medical students suffer
from hopelessness. This high proportion of hopelessness
needs to be prioritized in the development of policies
to improve medical students’ mental health. Future
clinical trials assessing the roles of personality disorder
tfraits and psychosocial functioning in hopelessness
would be performed to improve mental health in
medical students.
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The Diagnostic Role of Ultrasonography and Neutrophil-to-Lymphocyte
Ratio in Acute Abdominal Pain in Children

Cocuklarda Akut Karin Agnsinda Ultrasonografi ve Notrofil-Lenfosit
Oraninin Tanisal Rolu

'Esra Babayigit , 'Fatih Akin  , 2SUleyman Bakdik , 'TAbdullah Akkus , 'TAhmet Osman Kilic , 'Abdullah Yazar

'Necmettin Erbakan University ABSTRACT

Faculty of Medicine, Department of

Pediatrics, Konya Background: Acute abdominal pain in children is typically a transient condition with age-
2Necmettin Erbakan University dependent symptoms, but in some cases, it can lead to serious outcomes requiring urgent medical
Faculty of Medicine, Department of intervention. Early diagnosis and treatment are crucial to preventing complications. When physical
Radiology, Konya examination alone is insufficient, diagnostic tools such as ultrasonography (USG) and laboratory

ftests, including the neutrophil-to-lymphocyte ratio (NLR), can enhance diagnostic accuracy.

Materials and Methods: This prospective study was conducted between January 2022 and
December 2022 and included children aged 0 to 18 years presenting to the pediatric emergency
department with acute abdominal pain lasting less than three days and underwent abdominal

Correspondence USG. Laboratory test results, ultrasound findings, and pathological examination results were
recorded from the hospital database. The ultrasonographic criteria for diagnosing appendicitis

Esra Babayigit were defined as an appendix larger than é mm or surrounded by a hypoechoic wall thicker than

N tin Erbakan Universit 2 mm. ) ) . 4 ) )

F:cctmi C;PM;d?c%r;, Slevscr,sr‘frynem of Results: A specific diagnosis was established in 53.4% of the 504 patients. The most common

Pediatrics, Konya, Torkiye diagnoses were mesenteric lymphadenitis, gastroenteritis, and appendicitis. In 46.6% of the cases,

no specific diagnosis was made, and these were classified as nonspecific abdominal pain. Patients
with organic abdominal pain had significantly higher NLR, white blood cell (WBC) counts, and
C-reactive protein levels than those with nonspecific pain (p<0.05). Patients requiring surgery were
older and had higher NLR, WBC, and neutrophil counts, and lower lymphocyte counts compared
to those who did not require surgery (p<0.05). The sensitivity of USG in diagnosing appendicitis was
60.9%, with a specificity of 33.3%.

Conclusion: USG is a frequently used method in the diagnosis of acute abdominal pain in
children; however, the inability to visualize the appendix may make diagnosis difficult. Neutrophil
lymphocyte ratio increases diagnostic accuracy in cases requiring urgent surgical intervention,
and the combined use of both methods allows faster and more accurate results.
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Babayigit E, Akin F, Bakdik S, Akkus A,
Kiic AO, Yazar A. The Diagnostic Role

of Ulfrasonography and Neutrophil-to- oz

Lymphocyte Ratio in Acute Abdominal

Pain in Children. Genel Tip Derg. 2025;35 Girig: Cocuklarda akut karin agrisi, yasa goére degisen belirtilerle genellikle kisa sUreli bir durumdur.
(1):142-149 Baz vakalarda acil mudahale gerekfiren ciddi sonuglar dogurabilir. Zamaninda teshis ve tedavi,

morbiditeyi dnlemek icin kritik éneme sahiptir. Fizik muayenenin yeterli olmadigi durumlarda,
ultrasonografi ve noétrofil lenfosit orani gibi laboratuvar testleri tanisal dogrulugu artiran dnemli
araglardir.

Metot: Bu calisma, Ocak 2022 ile Aralik 2022 tarihleri arasinda ani baslayan, G¢ ginden kisa stren
akut karin agrisi ile gocuk acil klinigine basvuran ve abdominal ultrasonografi cekilen 0-18 yas arasi
cocuklan kapsayan prospektif bir arastirmadir. Hastalann laboratuvar tetkikleri, abdominal USG
incelemeleri ve patolojik inceleme sonuclar hastane veri tabanindan kaydedildi. Ultrasonografik
apandisit tani kriterleri, 2 mm'den kalin hipoekoik duvarla ¢evrili veya 6 mm'den blylk apendiks
varligi olarak belirlendi.

Bulgular: 504 hastanin %53,4'Une tani konuldu. En sk taniar sirasiyla mezenter lenfadenit,
gastroenterit ve apandisit olarak belilendi, tani konulamayan %46,6'lik grup ise spesifik olmayan
karin agrnisi olarak degerlendirildi. Organik karin agrisi olan hastalarda nétrofil lenfosit orani ve 16kosit
ile CRP degerleri, spesifik olmayan agrisi olanlara gére anlaml sekilde yUksekti (p<0,05). Cerrahi
mUdahale gerektiren hastalarnn yas, nétrofil lenfosit orani, I6kosit ve nétrofil sayilan, midahale
gerekfirmeyenlere kiyasla daha yuksek, lenfosit sayilar ise daha dUsUktu (p<0,05) Ulfrasonografinin
apandisit tanisindaki duyarliigr %60,9, 6zgUlligu %33,3 olarak belirlendi.

Sonug: Ultrasonografi, cocuklarda akut karin agrisinin tanisinda sikga kullanilan bir ydntemdir; ancak
apendiksin goérintilenememesi taniyi zorlastirabilir. Notrofil lenfosit orani, acil cerrahi midahale
gerektiren vakalarda tanisal dogrulugu artirmakta ve her iki ydntemin birlikte kullanimi, daha hizl ve
dogru sonuglar elde edilmesine olanak tanimaktadir.

Anahtar Kelimeler: Akut karin aginsi, nétrofil lenfosit orani, ultrasonografi,

Infroduction

Abdominal pain is a common complaint in children
and may indicate condifions that require both of such serious conditions is of utmost importance.
medical and surgical approaches. Life-threatening Acute abdominal pain is typically characterized by
conditions necessitating surgical intervention can also  a clinical picture lasting less than three days, with
be the underlying cause of this pain. Particularly in the  causes, symptoms, and findings that vary according
case of acute abdominal pain, the rapid exclusion

Peer-Review: Double anonymized - Two External

Plagiarism Checks: Yes - intihal.net Selcuk University Press
Complaints: geneltip@selcuk.edu.ir Genel Tip Dergisi | e-ISSN: 2602-3741
Copyright & License: Authors publishing with the journal retain https://dergipark.org.tr/tr/pub/geneltip
the copyright to their work licensed under the CC BY-NC 4.0 https://yayinevi.selcuk.edu.tr/

142


https://dergipark.org.tr/tr/pub/geneltip%0D%0D
https://yayinevi.selcuk.edu.tr/
mailto:geneltip%40selcuk.edu.tr?subject=
https://orcid.org/0009-0006-4354-4667
https://orcid.org/0000-0001-5725-3867
https://orcid.org/0000-0001-9205-4003
https://orcid.org/0000-0002-0642-8759
https://orcid.org/0000-0002-3451-6764
https://orcid.org/0000-0003-0733-3943

Ultrasonography and Neutrophil-Lymphocyte Ratio in Acute Abdominal Pain in Children- Babayigit et al.

Genel Tip Dergisi

to age (1). The causes of acute abdominal pain
may include surgical emergencies, infra-abdominal
and extraintestinal issues, as well as systemic medical
disorders. Timely diagnosis and initiafion of freatment in
a child with abdominal pain are critical fo preventing
morbidity (2,3).

A detailed physical examination in children may not
always be feasible; therefore, laboratory tests and
auxiliary imaging fechniques play a significant role in
enhancing diagnostic accuracy. When evaluating
a child with abdominal pain, basic laboratory
studies are often ufilized. Leukocytosis, elevated
C-reactive protein (CRP) levels, and the neutrophil-
to-lymphocyte ratio (NLR) have been shown to
increase the positive predictive value of diagnosis in
cases of acute abdominal pain and conftribute to the
decision-making process in situations requiring surgical
intervention (4). Ultrasonography (USG) is a commonly
preferred imaging modality in pediatric emergency
departments. The rapid, non-invasive, and radiation-
free characteristics of USG make it a safe option for
pediatric patients (5).

Appendicitis is the most common abdominal surgical
condition encountered in pediafric emergency
departments. Appendicitis is diagnosed in 1-8% of
children presenting with acute abdominal pain (6).
Due fo the often nonspecific nature of symptoms in
children, accurate diagnosis requires a combination of
physical examination, blood tests, imaging techniques,
and scoring systems. In 20-30% of acute appendicitis
cases, the white blood cell (WBC) count may be
normal or only mildly elevated. WBC, neutrophils, and
CRP have wide ranges of specificity and sensitivity in
predicting appendicitis (7). Some studies suggest that
leukocytosis alone is insufficient to confirm or exclude
a diagnosis of appendicitis and that the NLR may be a
more sensitive test for diagnosing acute appendicitis
(8).

USG is a commonly used method for diagnosing
appendicitis. The accuracy of USG is particularly
proporfional to the experience of the operator.
Additionally, the inability to visualize the appendix on
USG is a frequently encountered issue. These factors
limit the ability to achieve an accurate diagnosis
using USG. This situation may necessitate a computed
tomography (CT) scan, leading to radiation exposure
for the patients (9).

The primary objective of this study is to ensure the
rapid and accurate assessment of patients presenting
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to the pediatric emergency department with acute
abdominal pain and to determine the effectiveness
of USG and laboratory analyses in establishing a
diagnosis.

Materials And Methods

The study included children aged 0-18 years who
presented to the pediatric emergency department
with acute abdominal pain lasting less than three
days and underwent abdominal USG between
January 2022 and December 2022. The research was
conducted prospectively.

Patients undergoing abdominal USG withoutrequested
laboratory tfests, those with abdominal pain who did
not require a USG, and those who underwent USG for
screening purposes due to frauma were excluded
from the study.

All patients were evaluated by the physician on
duty in the pediatric emergency department
through history-taking and physical examination,
and necessary laboratory tests were requested. The
patients’ sociodemographic information, presenting
complaints, physical examination findings, laboratory
results, abdominal USG and CT findings, surgical
infervention status, and pathological examination
results (if applicable) were recorded from the hospital
data system. Patients were re-evaluated as needed
through follow-up examinations. Laboratory tests
included complete blood count, urea, creatinine,
aspartate aminotransferase, alanine aminotransferase,
gamma-glutamyl fransferase, amylase, lipase, CRP,
erythrocyte sedimentation rate, urinalysis, and urine
culture results.

The Pediatric Appendicitis Score (PAS) for each patient
presenting with acute abdominal pain was calculated
separately by the physician on duty in the pediatric
emergency department (Table 1). The score ranges
were categorized as follows: <4 points: low risk, 5-7
points: moderate risk, 28 points: high risk (10).

Table 1. Pediatric appendicitis score (Total 10 points)

PAS Components Point Value
Anorexia 1 Point
Nausea or vomiting 1 Point
Fever (=38°C) 1 Point
Tenderness in the right lower quadrant 2 Points
Coughing/ percussion/ jumping at the right 2 Points

lower quadrant
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Migration of pain to the right lower quad- 1 Point
rant

Leukocytosis (=10,000/mm?) 1 Point
Neutrophilia (when neutrophils constituted 1 Point

more than 75% of total leukocyte count)

Abdominal USG examinations for all patients were
performed using a Siemens ACUSON S3000 model
ultrasound device. CT scans were conducted using a
Siemens Somatom Go Up 64 model. The abdominal
USG and CT evaluations were performed by a
radiologist.

The ultrasonographic criteria used for diagnosing
appendicitis included the presence of an appendix
with a diameter greater than 6 mm or surrounded by a
hypoechoic wall thicker than 2 mm under compression
(11).The CT findings indicative of appendicitis included
an enlarged appendix lumen greater than é mm and/
or up to 80% thickening at the apex of the cecum (12).
The pathological examination results of patients who
underwent appendectomy were recorded from the
hospital data system.

Statistical Analysis

Data entry and statistical analysis were performed
using SPSS for Windows version 18.0 (SPSS Inc., Chicago,
IL, USA). The normality of the data distribution was
examined using visual methods (histograms and
probability plots) and analyticalmethods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). Descriptive statistics for
numerical data included arithmetic mean, standard
deviation, and median (1st quartile-3rd quartile)
values. Frequency distributions and percentages
were used to summarize categorical data. The Mann-
Whitney U test was used to compare non-normally
distributed numerical data with categorical data. The
Kruskal-Wallis test was employed for the evaluation
of non-normally distributed numerical data across
three or more groups. For pairs of groups found to be
statistically significant in the Kruskal-Wallis test, post-
hoc pairwise comparisons were conducted using the
Mann-Whitney U test with Bonferroni correction. The
chi-square test was used for comparing categorical
data. Statistical significance was defined as p<0.05.

Resulis

In this study, which included a total of 504 patients,
the median age was 9 years, with 51.0% being male
and 49.0% female. The median age for males was 8
years, while for females it was 10 years, with the latter
being significantly higher (p=0.001). Nausea was
observed in 84.1% of the patients, and vomiting in
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60.9%. A diagnosis was established in 53.4% (n=269) of
the patients, with the most common diagnoses being
mesenteric  lymphadenitis  (35.3%), gastroenteritis
(27.5%). and appendicitis (18.2%). The remaining 46.6%
of the group, for whom no specific diagnosis could be
made, was classified as having nonspecific abdominal
pain (Table 2). Among the patientsinitially suspected of
gastroenteritis, USG revealed mesenteric lymphadenitis
in 18.9%, appendicitis in 4.1%, intussusception in 2.7%,
and gallstones and pancreatitis in 1.4%.

Table 2. Diagnosis status of patients and distribution of
diagnosis types

Features Number of Patients n=504
n (%)
Diagnosis Status
Nonspecific Abdominal Pain 235 (46.6)
Organic Abdominal Pain 269 (53.4)
Organic Causes of Abdomi-
nal Pain (n=269)*
Mesenteric Lymphadenitis 95 (35.3)
Gastroenteritis 74 (27.5)
Appendicitis 49 (18.2)
Gallstone 20 (7.4)
Transaminase Elevation 16 (5.9)
uTl 14 (5.1)
Pancreatitis 12 (4.5)
Infussusception 10 (3.7)
Kidney Stone 7 (2.6)
Ovarian Cyst 4 (1.5)
lleus 3(1.1)
Ovarian Torsion 1(0,4)

*Some patients have more than one diagnosis, UTI: Urinary tract infection

In our study, it was found that 17.3% of the patients
underwent CT. Based on the CT results, at least one
pathological finding was detected in 63.2% of these
patients. The median WBC count for all patients
was determined to be 11,060 /mm3, with a median
neutrophil count of 7,155 /mm3, and the NLR was
calculated as 3.52 (Table 3).

Table 3. Values of laboratory parameters of patients

Parameters Number of patients n=504
MeantSD Median (1st-3rd Quartiles)
WBC (/mm?®) 12376.44+5615.66 11060.00 (8052.00-15475.00)

8567.55£5290.50
2734.49+2134.33
339.632+105.0
9.85+0.83

7155.00 (4612.00-11635.00)
2250.00 (1460.00-3220.00)
337.000 (271.000-387.750)
9.80 (9.30-10.40)
23.00 (18.00-30.00)

Neutrophil (/mm?3)
Lymphocyte (/mm?)
Platelets (103/mm3)
MPV (L)

Aspartate Aminot- 53.49+210.17

ransferase (u/L)
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Alanine Aminotrans- 39.41£163.50 13.00 (10.00-18.00)
ferase (u/L)

Gamma Glutamyl 25.02+54.31 12.00 (9.00-18.00)
Transferase (u/L)

(n=258)

Amylase (u/L) 108.26+297.31 63.00 (46.50-81.00)
(n=265)

Lipase (U/L) (n=264) 103.214531.01 19.00 (16.00-26.00)
Urea (mg/dL) 24.39+8.85 22.00 (18.00-28.00)
Creatinine (mg/dL) 0.53+0.27 0.50 (0.41-0.63)
CRP (mg/L) 28.78+59.84 4.50 (0-26.00)
Sedimentation Rate 15.39+10.30 13.00 ($.00-18.00)
(mm/h) (n=472)

Neutrophil-Lympho- 5.24+6.10 3.52 (1.55-6.81)
cyte Ratio

MPV Platelet rate 0.030.01 0.02 (0.02-0.03)

*MPV: Mean platelet volume, WBC: White blood cell, CRP: C-reactive protein,
NLR: Neutrophil-lymphocyte ratio, SD: Standard deviation

WBC counts, neutrophil, CRP levels, and NLR in
patients with organic abdominal pain were found
to be significantly higher compared to those with
nonspecific abdominal pain (p<0.05) (Table 4).
Additionally, patients requiring surgical intervention
had higher age, NLR, WBC, and neutrophil counts,
and significantly lower lymphocyte counts compared
fo those not requiring surgery (p<0.05) (Table 5). The
NLR was 4.14 in patients with organic abdominal pain,
while it was 2.73 in those with nonspecific abdominal
pain. Among patients requiring surgery, the NLR was
5.33, whereas it was 3.28 in those not requiring surgical
intfervention.

Table 4. Comparison of age and laboratory parameters in
patients with acute abdominal pain

Features Nonspecific Abdo- Organic Abdominal p*
minal Pain (n=235) Pain (n=249)
Median (1st-3rd Median (1st-3rd
Quartiles) Quartiles)
Age (years) 9.0 (5.0-14.0) 9.0 (5.0-14.0) 0.748
WBC (/mm?®) 9820.0 (7490.0- 12430.0 (8800.0- <0.001
14370.0) 16725.0)
Neutrophil (/mm?)  6010.0 (4030.0- 7920.0 (5255.0- <0.001
10600.0) 12195.0)
Lymphocyte (/ 2280.0 (1420.0- 2150.0 (1460.0-3175.0)  0.644
mm?3)) 3270.0)
Platelets (10A3/ 341.0 (269.0-388.0) 335.0 (271.0-386.0) 0.961
mmd)
MPV (fL) 9.8 (9.2-10.3) 9.8 (9.3-10.4) 0.507
CRP (mg/L) 2.0 (0-17.0) 9.0 (1.0-40.5) <0.001
Sedimentation 12.0 (8.7-18.0) 14.0 (9.0-19.0) 0.140
Rate (mm/h)
NLR 2.73 (1.37-6.29) 4.14 (1.96-7.34) 0.013
MPV/Platelet 0.029 (0.024-0.037) 0.029 (0.025-0.037) 0.960

*Mann-Whitney U test. MPV: Mean platelet volume, CRP: C-reactive protein, NLR: Neutrophil-
lymphocyte ratio, WBC: White blood cell
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Table 5. Comparison of age and laboratory parameters of
patients requiring and not requiring surgical approach

Features Surgical Diagnoses
Yes (n=63) No (n=206) p*
Median (1st-3rd Quar- Median (1st-3rd
tiles) Quartiles)
Age (years) 11.0 (7.0-15.0) 8.0 (4.0-13.0) 0.001
WBC (/mm?®)  13880.0 (11320.0-17380.0)  11360.0 (8492.5- 0.009
16272.5)
Neutrophil (/  10820.0 (7870.0-14470.0) 6750.0 (4742.5- <0.001
mm?3) 11700.0)
Lymphocyte  1890.0 (1270.0-2540.0) 2255.0 (1527.5-3380.0)  0.008
(/mm?))
Platelets 321.0 (265.0-365.0) 338.0 (273.2-397.2) 0.153
(10A3/mm?)
MPV (fL) 9.9 (9.5-10.4) 9.8 (9.2-10.5) 0.155
CRP (mg/L) 10.0 (2.0-50.0) 8.5 (1.0-33.2) 0.155
Sedimen- 14.0 (9.0-18.0) 14.0 (9.0-19.0) 0.858
tation Rate
(mm/h)
NLR 5.33 (3.77-9.11) 3.28 (1.44-6.76) <0.001
MPV/Pla- 0.029 (0.026-0.037) 0.028 (0.024-0.036) 0.109
felet

*Mann-Whitney U test. MPV: Mean platelet volume, CRP: C-reactive protein, NLR:
Neutrophil-ymphocyte ratio, WBC: White blood cell

The median age of patients diagnosed with
appendicitis was significantly higher compared to
those with mesenteric lymphadenitis and nonspecific
abdominal pain (p = 0.005). Additionally, the
proportion of patients with a pediatric appendicitis
score of 8 or higher was markedly greater in those
diagnosed with appendicitis (p < 0.05). The NLR was
7.1 in patients with appendicitis, compared to 4.2 in
those with mesenteric lymphadenitis and 2.7 in those
with nonspecific abdominal pain. Furthermore, both
the NLR and CRP levels were significantly higher in
patients with appendicitis than in those with mesenteric
lymphadenitis and nonspecific abdominal pain (p <
0.05) (Table 6). In contrast, no significant differences
were observed in mean platelet volume (MPV) or
MPV-to-platelet ratios.

Table 6. Comparison of patients with appendicitis,

mesenteric lymphadenitis, and non-specific
abdominal pain
Features Patients with Patients with Nonspecific P
Appendicitis Mesenteric Abdominal Pain
(n=46) Lymphadenitis  (n=235)
(n=88)
Age* (years) 12.0(8.7-15.0) 8.0 (6.0-12.0) 9.0 (5.0-14.0) 0.005¢°
Gender, n
(%)
Male 29 (63.0) 44 (50.0) 119 (50.6) 0.278°
Female 17 (37.0) 44 (50.0) 116 (49.4)
WBC (/mm?)  14670.0 10775.0 9820.0 (7490.0- <0.001¢
(12610.0- (7845.0- 14370.0)
17925.0) 15805.0)
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Neutrophil (/  11450.0 7115.0 6010.0 (4030.0- <0.001°¢
mm?) (9445.0- (4812.5- 10600.0)
14910.0) 12445.0)

PAS, n (%)

<4 points 1(2.2) 33 (37.5) 143 (60.9) <0.001

5-7 points 22 (47.8) 51 (58.0) 86 (36.6)

28 points 23 (50.0) 4 (4.5) 6(2.6)
MPV 10.0 (9.5-10.4) 9.7 (9.2-10.4) 9.8 (9.2-10.3) 0.255
Platelets 316.5 (264.7- 329.0 (283.5- 341.0 (269.0- 0.187
(10A3/mm3)  358.2) 388.7) 388.0)
MPV/Pla- 0.03 (0.02-0.03)  0.02 (0.02- 0.02 (0.02-0.03) 0.127
telet 0.03)
NLR 7.1 (4.2-11.3) 4.2 (1.9-7.7) 2.7 (1.3-6.2) <0.001¢
CRP* 13.0 (3.0-50.2) 13.0 (2.0-33.7) 2.0 (0-17.0) <0.001¢

* Median (1st-3rd quartile values are given. a Kruskal Wallis H test; b Ki kare test.
PAS: Pediatric appendicitis score, MPV: Mean platelet volume, CRP: C-reactive
protein, NLR: Neutrophil-lymphocyte ratio, WBC: White blood cell

In 6.1% of the 49 patients who underwent surgery with a
preliminary diagnosis of appendicitis, the pathological
results were inconsistent with the initial diagnosis. In
the USG analysis of patients who had undergone an
appendectomy, the appendix was not visualized
in 34.7% of the cases. In 4.1% of the patients, the
appendix diameter was found to be less than 6 mm,
while in 61.2%, it was greater than 6 mm (Table 7). Of
the 30 patients whose USG was consistent with acute
appendicitis, the pathological diagnosis confirmed
acute appendicitis in 28 cases. In 17 patients (34.7%)
who underwent an appendectomy, the appendix
could not be visualized by USG, and 16 of these
were pathologically diagnosed with appendicitis.
The sensitivity of USG in diagnosing appendicitis was
calculated as 60.9%, specificity as 33.3%, positive
predictive value (PPV) as 93.3%, and negative
predictive value (NPV) as 5.3%. In all 19 patients
evaluated by CT, the appendix diameter exceeded
6 mm, and the sensitivity of CT was 100%. For patients
diagnosed with appendicitis who had a PAS score of
5 or higher, the sensitivity was 97.8% and the PPV was
93.8% (Table 8).

Table 7. Distribution of ultrasound, CT, and pathology results in
patients with a preoperative diagnosis of appendicitis

Features Patients with Preliminary Diagnosis of Appendicitis
N=49
n (%)
usG
Non-visualized 17 (34.7)
<6 mm 2 (4.1)
26 mm 30 (61.2)
CT (n=19)
26 mm 19 (100.0)
Pathological Examina-
tion Results Normal 3(6.1)
Appendix 46 (93.9)
Consistent with Appen-
dicitis

CT: Computed tomography, USG: Ultrasonography
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Table 8. Evaluation of patient's CT, USG, and PAS results

according to the diagnosis of pathological appendicitis

Pathological Examinati- Sensiti- Specificity PPV NPV
on Results vity (%) (%) (%) (%)
Features  Normal Consistent
Appendix  with Ap-
pendicitis
cr
<6 mm 100.0
26 mm 19 (100.0)
uUsG
Non vi- 1(33.3) 18 (39.1) 60.9 e 933 53
sualized/
<6mm
26 mm 2 (66.7) 28 (60.9)
PAS
PAS <5 1(2.2) 97.8 0 938 0
point
PAS>5 3(100.0) 45 (97.8)
point

PPV: Positive predictive value; NPV: Negative predictive value, PAS: Pediatric
appendicitis score, CT: Computed tomography, USG: Ultrasonography

Discussion

Acute abdominal pain is typically categorized into
two groups: cases where a clear diagnosis or structural
problem can be identified immediately, and cases
of acute non-specific abdominal pain. Non-specific
abdominal pain accounts for 50-70% of cases (13).
In Magnusdottir et al.’s study (14), this rate was found
to be 40%, while Lee et al. (15) reported it as 45.4%.
The most common causes identified were mesenteric
lymphadenitis and appendicitis. In our study, 46.6%
of the patients were diagnosed with non-specific
abdominal pain, while 53.4% received a specific
diagnosis.

Acute appendicitis occurs in approximately 1 in
1,000 individuals in the United States and is the most
common surgical emergency in children, typically
presenting in the second or third decade of life (7).
The most frequent causes of acute abdominal pain
in children are mesenteric lymphadenitis and acute
appendicitis. Distinguishing between the symptoms of
these two conditions can be challenging due to the
children’s ages and their ability to articulate symptoms.
Mesenteric lymphadenitis is a significant clinical
mimic of appendicitis and is frequently observed
in negative surgical explorations (16). In our study,
the most common diagnoses among our patients
were mesenteric lymphadenitis, gastroenteritis, and
appendicitis, with appendicitis identified as the most
frequent surgical cause.

Acute gastroenteritis is a common condition in children
and is one of the leading causes of hospitalization
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in children under five years of age (17). In young
children with acute abdominal pain, the first sign often
associated with mucosal irritation is diarrhea (18). In
our study, among patients with acute abdominal
pain who underwent abdominal USG and were
initially evaluated as having gastroenteritis, diagnoses
of mesenteric lymphadenitis, appendicitis, and
infussusception were made based on follow-up USG
results. The possibility of an acute surgical condition
should always be considered in patients presenting
with symptoms of gastroenteritis.

Laboratory studies play a crucial role in the early
diagnosis of patients presenting with acute abdominal
pain. It has even been reported that certain laboratory
tests can be beneficial in predicting outcomes in
patients with diagnostic challenges. In the study by
Harris et al. (19), it was found that WBC counts and
CRP levels were significantly higher in patients with
organic abdominal pain compared to those with
non-specific abdominal pain. Similarly, Gurau et al. (4)
demonstrated that increases in WBC and CRP levels,
along with the NLR, enhanced the positive predictive
value of the diagnosis in cases of acute abdominal
pain and contributed fo decision-making in situations
requiring surgical intervention. In a meta-analysis
conducted by Eun et al. (20) on 5,974 pediatric cases,
the cut-off values for the NLR were reported to range
between 2.5 and 6.14, while the study by Hajibandeh
et al. (8) found that a ratio above 4.7 was a strong
predictive factor for appendicitis. Furthermore,
Toorenvliet et al. (21) noted higher WBC, neutrophil,
and CRP levels in patients with appendicitis. However,
in the study by Ozdamar and Karavas (22), only the
percentage of neutrophils was found to be significant,
with no differences in WBC counts or CRP levels. In
our study, patients with organic abdominal pain had
significantly higher WBC, neutrophil, CRP levels, and
NLR compared to those with non-specific abdominal
pain. The NLR was found to be 5.33 in patients
requiring surgical intervention and 3.28 in those not
requiring surgery, with this difference being statistically
significant. In patients diagnosed with appendicitis,
the NLR was 7.1, significantly higher than in cases of
mesenteric lymphadenitis and non-specific abdominal
pain. Our findings align with the literature, suggesting
that the neutrophil-to-lymphocyte ratfio and leukocyte
counts can be utilized in predicting the diagnosis of
appendicitis.

In patients with acute appendicitis, the MPV is low,
indicating platelet activation (23, 24). MPV levels
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should not be used to determine treatment options in
pediatric patients, as no significant difference hasbeen
found compared to healthy controls (25). Biricik et al.
(26) reported a negative correlation between platelet
count and MPV, while Oktay et al. (27) suggested a
weak relationship between leukocyte count and the
MPV-to-platelet ratio, proposing that this ratio could
be useful in diagnosing pediatric acute appendicitis.
However, in our study, no significant differences were
observed in MPV and the MPV-to-platelet ratio among
patients diagnosed with appendicitis.

The diagnostic efficacy of USG in acute abdominal pain
among children varies across different studies. Khalid
et al. (28) reported that among patients evaluated
with abdominal USG, the diagnosis rate was 45%, the
rate of providing supportive information was 12%, and
the overall efficacy was 57%. It has been determined
that USG reduces the frequency of negative
appendectomies, with negative appendectomy rates
ranging from 5% to 10% (29). In our study, among the
49 patients operated on with a preliminary diagnosis of
appendicitis, 6.1% had pathological findings that were
inconsistent with the preliminary diagnosis. Bastug
(30) found that in a study of 1,000 patients with acute
abdominal pain evaluated with abdominal USG, the
rate of CTscans was 4.5%, and the rate of pathological
findings was 75.5%. Khan et al. (31) reported that in
children presenting fo emergency departments in the
United States with abdominal pain, the CT scan rate
was 14%, and the rate of pathological findings was
55.8%.In ourstudy, 17.3% of patients underwent CT, and
pathological findings were detected in 63.2% of these
cases. The frequency of CT scans in our study exceeds
the rates reported in the literature; we believe this may
be attributed to the persistence of clinical suspicion
despite the absence of pathological findings on USG,
necessitating additional imaging methods to reach
a diagnosis. Furthermore, due fo the unavailability of
pediatric surgery during off-hours, additional imaging
techniques are utilized fo confirm the diagnosis in
patients with suspected surgical conditions.

Doria et al. (32) reported a sensitivity of 88% and
specificity of 94% for USG in a meta-analysis involving
7,448 participants. Glass and Rangel (6) indicated
that sensitivity rates ranged from 44% to 88%, while
specificity varied between 90% and 97%. In another
review, the sensitivity of US in children was found to be
96% with a specificity of 100% (33). Marcucci et al. (34)
calculated the sensitivity of US at 52.8%, specificity at
83.3%, and PPV at 98.4%. In our study, the sensitivity of
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USG for appendicitis was determined to be 60.9%, with
a specificity of 33.3% and a PPV of 93.3%. The lower
sensifivity and specificity levels of USG in our study
compared to those in the literature may be attributed
to factors such as the relatively small sample size and
the experience of the USG operator.

In conclusion, the combined use of USG and the NLR
plays a significant role in the accurate and timely
diagnosis of acute abdominal pain in children. The
findings of our study indicate that in cases where the
appendix cannot be visualized via USG, leading to
potential delays in the diagnostic process, the NLR
and leukocytosis can serve as crucial biomarkers in
situations requiring urgent surgical intervention.
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Infroduction

Postoperative atrial fibrillation

Aim: This study aimed fo investigate whether the preoperative Systemic Immune-Inlammation
Index (Sll) can predict the development of postoperative atrial fibrillation (PoAF) in patients
undergoing coronary artery bypass grafting (CABG) with low ejection fraction (EF).

Methods: Between January 2023 and January 2024, 100 patients undergoing CABG with low
EF (<40%) were included in the study. Preoperative SIl values of the patients, along with their
demographic characteristics and operative variables, were compared.

Results: Among the 100 patients with reduced EJ included in the study, POAF was identified in 10
cases. No significant differences were observed in the demographic and perioperative data of the
patients. The Sll levels were found to be higher in 10 patients developing POAF, demonstfrating a
correlation (p=0.008). POAF patients experienced a longer stay in the hospital although statistically
insignificant (p=0.059).

Conclusion: Preoperative Sl levels may be effective in predicting POAF in coronary bypass patients
with low EJ.

Keywords: Atrial fibrillation, cardiopulmonary bypass, coronary artery bypass, inflammation

oz

Amag: Bu calismanin amaci, disik ejeksiyon fraksiyonu (EF) ile koroner arter baypas greftleme
(CABG) uygulanan hastalarda, preoperatif dénemde belirlenen Sistemik Immuon-Inflamasyon
Indeksi'nin (Sll), postoperatif atriyal fibrilasyon (PoAF) gelisimini dngérmedeki potansiyel rolinU
arastirmaktir.

Yontem: Ocak 2023 ile Ocak 2024 tarihleri arasinda dUstk EF (%40'in altinda) ile CABG uygulanan
tfoplam 100 hasta calismaya dahil edilmistir. Calismada, hastalarin preoperatif Sl degerleri ile
demografik dzellikleri ve operasyonel degiskenleri karsilastinlimistir.

Bulgular: DUsUk ejeksiyon fraksiyonuna sahip 100 hasta arasinda, postoperatif atriyal fibrilasyon 10
olguda tespit edilmistir. Demografik ve perioperatif degiskenlerde anlamli bir farklilik saptanmamistir.
Bununla birlikte, POAF gelisen 10 hastada Sl seviyelerinin anlamli derecede yUksek oldugu ve bu
durumun bir korelasyon gosterdigi belilenmistir (0=0,008). POAF gelisen hastalarin hastanede kalig
sUresi, istatistiksel olarak anlaml oilmamakla birlikte, daha uzun bulunmustur.

Sonug: Preoperatif Sl seviyelerinin, dUsUk ejeksiyon fraksiyonuna sahip koroner arter baypas
greftleme uygulanan hastalarda postoperatif atriyal fibrilasyon gelisimini Sngérmede potansiyel bir
belirtec olarak islev gérebilecegdi dUsuntlimektedir.

Anahtar Kelimeler: Atriyal fibrilasyon, inlamasyon, kardiyopulmoner baypas, koroner arter baypas

(POAF) is the most

stays, renal failure, and both short- and long-term

frequently observed heart rhythm disorder following
cardiac surgery (1). Studies have shown that its
occurrence rates widely vary from 10% to 65% (2.,3).
Despite this high incidence, PoAF has not typically
been considered harmful due fto its perceived
reversibility. Evidence from prospective randomized
frials suggests that most patients after coronary artery
bypass grafting (CABG) surgery return to NSR within
60 days (4). In contrast, non-randomized studies have
shown that POAF can lead to adverse outcomes in
the postoperative period, including cerebrovascular
events, hemodynamic instability, prolonged hospital

mortality (5,6). The pathophysiology of POAF after
CABG is multifactorial, inflammation and oxidative stress
play a significant role (7). Surgical revascularization
exacerbates the systemic inflammatory response in the
postoperative period, attributable both to surgical stress
and the effects of the cardiopulmonary bypass (8).

The correlation between biochemical markers of
systemic inflammation and PoAF has consistently been a
focal point of scholarly interest. Sll, a parameter gaining
popularity recently, has been demonstrated through
various studies to be associated with complications
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following cardiac surgery (8) and survival in cancer
patients (9).

The primary objective of our study is to evaluate
the prognostic value of preoperative Sl indices in
predicting the onset of POAF in patients with low EF
undergoing on-pump CABG.

Materials And Methods

After obtaining ethical approval from our instifution
(AESH-BADEK-2024-674), a retrospective examination
was performed on a cohort of 1159 patients, during
the period between January 2023 to January 2024,
from which one hundred individuals with an EF
equal or below 40% were selectively enrolled in the
study. Exclusion criteria were; concomitant surgery,
emergency surgery, off-pump surgery, chronic
kidney disease, chronic liver disease, acute infection,
and auto-immun disorders. Sl was calculated from
preoperative hemogram tests using the formula:
platelet count x neutrophil count/lymphocyte count.
PoAF is defined as the presence of atrial fibrillation
rhythm for at least 30 minutes during the postoperative
period in patients with preoperative normal sinus
rhythm, necessitating pharmacological or electrical
cardioversion. All patients diagnosed with POAF
during the postoperative period were included in the
study, regardless of whether the diagnosis was made
through close monitoring in the intensive care unit,
telemetry in the hospital unit, or based on symptomatic
presentation. Only patients with normal sinus rhythm
were included in the study.

The demographic characteristics of patients, along
with data regarding CPB and cross-clamp durations,
as well as Sl values, were subjected to retrospective
analysis through assessment of hospital records.

Statistical Analysis

Kolmogorov Smirnov test was used for analyzing the
normal distribution of the data. Normally distributed
continuous variables were expressed as mean *
SD, or median values if abnormally distributed.
Categorical variables were expressed as numbers
and percentages. Demographic characteristics
and perioperative variables were compared using
“independent samples t-test” or “Mann-Whitney-U
test” for continuous variables and “chi-square test”
or "“Fisher's exact test” for categorical variables
between patients PAOF and non-POAF after
surgery. Patients were compared between groups
in ferms of demographic data, infraoperative data,
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postoperative data, and Sl index. In all statistical tests,
p-value <0.05 was accepted as significant. All statistical
analyses were performed using IBM SPSS Stafistics for
Windows, version 25.0 (Armonk, NY: IBM Corp.).

Results

Data from 100 patients were analyzed in this study.
The mean age of the patients was 62.16 8.52( 42-78).
There were no statistical differences in age between
the groups. The demographic characteristics of
the patients are detailed in Table 1. No statistically
significant  differences were observed in the
demographic characteristics between the two groups.
The perioperative characteristics of the patients are
presented in Table 2. Although hospital stays were
longer for the PoAF group, this difference was not
statistically significant. No significant differences were
identified between the two groups concerning other
perioperative and postoperative characteristics. No
valvular pathology requiring surgical intervention was
observed in the patients. Additionally, there was no
significant difference in left atfrial diameters between
patients with POAF and those without.

Table 1. Demographic Characteristics of the Patients

Demographic characteristics

All patients PoOAF No-PoAF P
(n=100) (n=10) (n=90)
Age (years) 62.16+8.52 69.4+7.22 60.35+7.90 0.578
(42-78) (57-78) (42-77)
Gender
Male 89 (89%) 8 81 0.338
Female 11 (11%) 2 9
BSA (kg/m?) 1.92+0.16 1.92+0.16 1.93+0.17 0.086
(1.64%+2.24)
Comorbidities
Active 22 (22%) 3 19 0.198
Smoking
HT 48 (48%) 3 45 0.676
DM 60 (60%) 5] 55 0.851
COPD 16 (16%) 0 16 0.242
CVA 3 (3%) 0 15 0.762
CKD 8 (8%) 1 7 0.656
EF 33.5£2.73 33.2+2.29 32.2+2.59 0.264
(25-35)
STS score 7.77£5.29 6.19+2.88 8.36+5.70 0.111
(3.68-29.6)

BSA: Body surface area, HT: Hypertension, DM: Diabetes mellitus, COPD: Ch-
ronic obstructive pulmonary disease, CVA: Cerebrovascular accident, CKD:
Chronic kidney disease, EF: Ejection fraction
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Table 2. Perioperative characteristics of the patients.

Perioperative characteristics

All patients (n=100)  PoAF (n=10) No-PoAF P
(n=90)

X-clamp time ~ 72.6£32.6 (23-218) 79.0£24.3 73.89£37.13  0.624
(min)
CPB time 117.1£45.5 (42-313)  115.2433.4 114.7£53.3 0.969
(min)
Duration of 232.4+50.30 (150- 240.3+57.3 230.4+48.9 0.216
surgery (min) 427)
IABP 23 1 22 0.428
Defibrillation 26 8 23 0.943
after X-clamp
ICU stay 5.04£5.0 (1-25) 2.7141.11 6.27+6.02 0.123
(days)
Hospital stay  5.66+8.51 (1-25) 8.545.12 5.442.7 0.184
(days)
Hospital 7 2 5 0.862
mortality

CPB: Cardiopulmonary bypass, IABP: Intra-aortic balloon pump, ICU: Intensive
care unit,

As demonstrated in Table 3, preoperative Sl levels
were found to be significantly elevated in patients
developing PoOAF (p=0.008).

Table 3. Correlation of Sll levels and PoAF

PoAF No-PoAF p
(n=10) (n=90)
| 1188+447 657+1137 0.008

PoAF: Postoperative Atrial Fibrillation, Sli: Systemic Immune-Inflammation Index

Discussion

The main finding of our study is that preoperative Sl
values are directly associated with the development
of POAF in patients with reduced ventricular ejection
fraction (EJ) undergoing CABG. In our analysis,
fraditional risk factors for POAF, such as X-clamp fime,
age, and gender, did not show statistically significant
associations, likely due to the study’s relatively small
sample size.

PoAF is the most commonly encountered
supraventricular arrhythmia following open heart
surgery, attributable to a multifactorial etiology (10).
Despite advances in prophylactic measures and
surgical techniques, POAF remains the most frequent
complication of cardiac surgery (11,12). CABG and
valvular surgeries hold the greatest risk of developing
POAF at 60-80%; they cause a greater scale of
damage to the structural integrity of the heart via
fibrosis and dilation of the valves and subsequently of
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the heart’'s chambers (13). Male gender, advanced
age, hypertension, chronic obstructive pulmonary
disease, and low EF are the well-known risk factors
for POAF (14). The occurrence of PoAF leads to
extended ICU and hospital stays, resulting in increased
healthcare costs. Although our study observed longer
hospital stays among patients developing POAF,
no stafistically significant difference was detected
between the groups.

Moreover, contemporary research continues
to propose new hypotheses regarding the
pathophysiology of POAF, which remains incompletely
understood to date. The inflammatory response
secondary to surgical trauma and the inflammatory
effects of cardiopulmonary bypass frequently play a
significant role in the pathophysiology of PoAF (10).
However, these hypotheses still do not fully explain ifs
occurrence. Therefore, researchers are investigating
the effects of preoperative inflammatory status
on the pathophysiology of PoAF as well. Originally
utilized in oncological contexts, the Systemic Immune-
Inflammation Index (Sll) is a relatively new addition to
prognostic inflammatory metrics and has more recently
been investigated in cases of infective endocarditis,
coronary artery disease, and various other cardiac
pathologies (9,15). To our knowledge, limited research
has explored the relationship between preoperative
Sl values and PoAF in CABG patients with low EJ.

It is well-established that patients’ preoperative
inflammatory status significantly influences the
postoperative inflammatory response, which is an
anficipated aspect of the surgical stress process (16).
Additionally, the intensity of this inflammatory response
has been associated with adverse postoperative
outcomes, particularly arrhythmic complications (10).
In this study, patients’ preoperative inflammatory
status was quantified using the Sll. A comparative
analysis revealed that patients developing PoAF
had significantly elevated preoperative Sl values,
suggesting that inflammatory profiling could enable
preoperative identification of patients at elevated
risk for POAF. This observation underscores a potential
predictive role for elevated preoperative systemic
inflammation in the pathogenesis of PoAF and
indicates that patients with higher inflammatory
markers are at increased risk of developing atrial
fiorillation postoperatively.

Thus, identifying individuals with high preoperative Sl
levels could become an essential clinical strategy,
potentially facilitating targeted interventions aimed
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at modulating inflammatory responses before surgery.
Such interventions may help reduce the incidence
of PoAF, ultimately confribufing fo improved
postoperative outcomes and a decreased healthcare
burden associated with arrhythmic complications.

To mitigate the systemic inflammatory response,
various strategies—such as the use of statins, vitamins,
N-acetylcysteine, colchicine, and corticosteroids—
have been explored in the preoperative period
(17,18). Some studies have reported a reduced PoAF
incidence, particularly in patients using statins for
seven days before surgery (17). Nevertheless, further
investigations are warranted fo substanfiate and
broaden these findings in clinical practice.

Limitations

The refrospective design of the study and the
relatively small sample size are the primary limitatfions.
Furthermore, due to the retrospective nature of the
stfudy, additional analyses involving inflammatory
markers, such as inferleukin-6, could not be performed,
constituting another limitation.

Conclusion

The levels of preoperative Sl may effectively predict
the development of PoAF in patfients undergoing
CABG with reduced EJ. Elevated Sl values indicate
an increased risk for POAF, highlighting the potential
for early identification of at-risk patients. This could
facilitate targeted preoperative interventions aimed
at  improving postoperative outcomes. Further
research is needed to clarify the relationship between
preoperative inflammatory markers and PoAF and to
explore strategies for mitigating this risk.
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ABSTRACT

Background/Aims: Chronic cough is a prevalent issue in pediatric patients and is among the
most common reasons for referral to pediatric allergists, significantly affecting quality of life and
often necessitating specialized evaluation. This study aimed to analyze the clinical characteristics,
etiologies, and management of chronic cough in children, providing insights info age-related
prevalence.

Methods: Pediatric patients presenting with a chronic cough to our pediatric allergy clinic between
1st May 2023, and 31st May 2024 were included in this retrospective study. Patients previously
diagnosed with allergic diseases or evaluated at other clinics were excluded. Medical records
were reviewed for demographics, characteristics of cough, familial and environmental factors,
and freatment regimes.

Results: Of 267 patients included, 54.7% were boys, and the median age was 6.99 [interquartile
range (IQR) 4.47-11.54] years. Asthma (39%), protracted bacterial bronchitis (PBB) (25.8%), and
upper airway cough syndrome (UACS) (22.1%) were the most common diagnoses. PBB was more
prevalent in younger patients, whereas asthma was dominant in older age groups. Regardless of
the cough etiology, antibiotic use was noted in 67.8% of patients before applying to the pediatric
allergy outpatient clinic. Exposure to tfobacco smoke was present in 40.1% of patients. The familial
history of asthma was significantly more common in patients with asthma (p=0.03).

Conclusion: This study underscores the importance of distinguishing between chronic cough
etiologies in children to prevent mismanagement and overuse of antibiotics. While asthma,
PBB, and UACS were among the primary causes, many other potential diagnoses also warrant
consideration. Comprehensive assessments are essenfial for accurate diagnosis, and a multi-
disciplinary approach may enhance the outcomes of the management.

Keywords: Asthma, chronic cough, pediatric, protracted bacterial bronchitis.

(o)1

Amag: Kronik &ksUrUk pediatrik hastalarda sk gérilen bir sorundur ve pediatrik alerjistlere bas
vurunun en sik nedenleri arasindadir. Calismamizda, cocuklarda kronik 8ks0rdgun klinik ozelliklerini,
etiyolojilerini ve tedavi ydnetimini analiz etmeyi ve yasa gdre prevalans farkliliklarnna iliskin bilgi
saglamayl amagladik.

Gereg ve Yontem: 1 Mayis 2023-31 Mayis 2024 tarihleri arasinda kronik 6ksUrUk sikayetiyle pediatrik
alerji poliklinigimize basvuran pediatrik hastalar retrospektif olarak taranarak ¢calismaya dahil edildi.
Onceden alerjik hastalik tanisi konulmus veya baska bir gocuk alerii kliniginde degerlendirilmis olan
hastalar ¢alismaya dahil ediimedi. Tibbi kayitlardan hastalarin demografik verileri, ksUrik dzellikleri,
ailevi ve cevresel faktorler ile tedavileri degerlendirildi.

Bulgular: Calismaya 267 hasta dahil edildi. Hastalarin %54,7'si erkek ve medyan yaslan 6,99
(ceyrekler arasi aralik (CAA) 4.47-11.54) yilidi. Hastalara en sik astim (%39), uzamis bakteriyel bronsit
(UBB) (%25,8) ve Ust solunum yolu &ksurik sendromu (USYOS) (%22,1) tanilan koyuldu. UBB, daha cok
kUcUk yastaki hastalarda gérilirken, astim ise daha biyik yas gruplarnnda baskin tani idi. Oksirik
etiyolojisinden bagimsiz olarak, hastalann %67,8'i cocuk alerji poliklinigine basvurmadan énce
antibiyotik kullanmisti. Hastalann %40,1'inde t0tUn dumani maruziyeti tespit edildi. Ailede astim
?ykgséjé)oshm tanisi alan hastalarda diger tanilara gére anlamli derecede daha yUksek bulundu
p=0.03).

Sonug: Cocuklarda kronik 6ksUrUk etiyolojisinin dogru bir sekilde belirlenmesi, yanlis tedavi ve
gereksiz antibiyotik kullanimini dnlemek icin dnemlidir. Astim, UBB ve USYOS c¢ocuklarda kronik
OksUrbgun baslica nedenleri olup gbéz éninde bulundurulmasi gereken bircok baska potansiyel
tani bulunmaktadir. Dogru teshis icin kapsamli degerlendirme ve multidisipliner yaklasim énemlidir.

Anahtar kelimeler: Astim, kronik 6ksUrUk, pediatri, uzamis bakteriyel bronsit.

Chronic cough is a prevalent issue in pediatric patients Unlike acute cough, which usually arises from viral
and is among the most common reasons for referral to respiratory infections and typically resolves within a few
pediatric allergists. Defined as a cough lasting more weeks, chronic cough in children can be associated
than four weeks, chronic cough can significantly with a range of underlying etiologies, from common
impact the quality of life (Qol) of both affected conditions like asthma and allergic rhinitis fo more
children and their families, often leading to disrupted complex diseases such as cystic fibrosis, profracted

sleep, impaired daily activities,

days (1-3).

and missed school bacterial bronchitis (PBB), and bronchiectasis (4).
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Early and accurate diagnosis is crucial to prevent
the progression of potential diseases such as asthma,
bronchiectasis, or foreign body aspiration, thereby
improving long-term health outcomes. Clinical
guidelines recommend a systematic approach to
the evaluation of chronic cough in children, involving
detailed history-taking, physical examination, and
appropriate diagnostic fests to identify the underlying
etiology (1,5,6).

In ourstudy, the clinical characteristics, accompanying
symptoms, family history, environmental exposures,
chronic cough efiology according fo age groups,
and freatments of the patients applying to pediatric
allergy clinics with chronic cough were evaluated. By
analyzing the prevalence of chronic cough in children
concerning its various etiologies, this study aimed to
improve the understanding and guide the evidence-
based management  approaches,  ultimately
improving patient outcomes and reducing the burden
of chronic cough on the pediafric population and
healthcare systemes.

Methods

Pediatric patients evaluated for chronic cough in the
pediatric allergy outpatient clinic of our department
between 1st May 2023 and 31st May 2024 were
included in the study. Patients who had previously
been diagnosed with an allergic disease and those
who had previously been evaluated in other allergy
clinics due to their chronic cough were excluded. The
institutional ethics committee approval was obtained
before the initiation of the study (2024/38).

When evaluating patients presenting with chronic
cough, the duration and nature of the cough (dry/
wet), the presence of nocturnal awakenings, whetherit
worsens with exertion, such accompanying symptoms
as nasal congestion, mouth breathing, and snoring,
previous freatments for the cough, family history of
atopy, and environmental exposures were questioned
in detail in the medical history.

The demographic and clinical characteristics,
diagnoses, and treatments of the patients were
evaluated retrospectively from their medical records.
Duration and nature of the cough, accompanying
symptoms, familial history of atopy, environmental
exposures, physical examination findings of the
patients, and skin prick test (SPT) results, if any, were
recorded.

Chronic cough was defined as the presence of a daily
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cough of more than four weeks (1). The approach and
freatment of chronic cough were based on the CHEST
Guideline and Expert Panel Report (1).

As stated in the European Respiratory Society
guidelines, patfients with chronic wet or productive
cough, without specific cough markers, and those
responding between 2-4 weeks of appropriate
anfibiotic treatment were diagnosed with PBB (7). The
diagnosis of upper respiratory tract cough syndrome
(UACS) was performed primarily in conditions affecting
the upper respiratory tract, such as rhinitis (allergic or
non-allergic), sinusitis (acute or chronic rhinosinusitis),
and other nasal or pharyngeal inflammatory disorders
(8). If the patient had a cough lasting longer than three
weeks but not exceeding eight weeks following an
acute upper respiratory fract infection, the diagnosis
of post-infectious cough was considered (8).

The patients were divided into four groups according
to their age: 0-2 years (infants and toddlers), 2-5 years
(preschoolers), 5-12 years (school-age children), and
over 12 years of age (adolescents).

All analyses were performed using the Statistical
Package for Social Sciences Statistics for Windows,
version 27.0 (SPSS, IBM Corp, Armonk, New York).
Descriptive stafistics were expressed as mean (SD) or
median (range) for continuous variables and as case
numbers (percentage) for nominal variables. The
values were presented as medians (interquartile range
[IQR]) for the data showing no normal distribution.
The chi-square (x2) test was used to compare
nonparametric data; the Mann-Whitney U test was
used in comparisons with non-normally distributed
continuous data and the independent-samples t-test
for normally distributed continuous data. A p-value of
<0.05 was considered statistically significant.

Results

The study included a total of 267 patients, and 54.7%
(n=146) of the patients were boys. The median age
of the patients was 6.99 (IQR 4.47-11.54) years. When
patients were evaluated according to age groups,
6.4% (n=17) were infants and toddlers, 23.2% (n=62)
were pre-schoolers, 46.8% (n=125) were school-age
children, and 23.6% (n=63) were adolescents.

The median duration of cough was eight (IQR 6-12)
weeks. Of all patients, 47.6% (n=127) had a dry cough,
and 52.4% (n=140) had a wet/productive cough.

Cough occurred mostly at night in 48.7% (n=130) of
the patients, and 25.1% (n=67) had both daytime and
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nocturnal cough. Nocturnal wake-ups occurred in
55.8% (n=149) of the patients, and exercise-induced
cough was present in 70.4% (n=188) of the patients. Of
all participants, 22.8% (n=61) had loud snoring, and 36%
(n=96) had nasal congestion and mouth breathing.
There was no significant difference between night
waking-ups and exercise-induced cough among
those with dry and wet cough (p=0.052, p=0.99,
respectively). Snoring and nasal congestion were
significantly higher in those with wet cough (p=0.041,
p =0.014 respectively).

Regardless of the cough etiology, 67.8% (n=181) of
the patients had received anfibiotic freatment before
applying fo the pediatric allergy outpatient clinic, and
64.6% (n=117) received a single course of antibiotic
freatment (69.2% with amoxicillin clavulanic acid, 18.8%
with clarithromycin, 3.4% with azithromycin, and 8.5%
with cephalosporins) while the remaining (n=64) were
administered multiple courses. There was no significant
difference in terms of anfibiotic use between patients
presenting with wet cough (72.9% (n=102)) and dry
cough (62.2% (n=79)) before applying to the pediatric
allergy clinic (p=0.063). In those with wet cough, the
use of anfibiotics more than once was observed more
frequently (44.1%, n=45), compared with those with
dry cough (24.1%, n=19 and p=0.005). Among those
receiving a single course of antibiotic treatment, 42.7%
(n=50) were treated for less than seven days, 45.3%
(n=53) for seven-10 days, and 11.1% (n=13) for 11-14
days. Only one patient received treatment lasting
more than 14 days.

Exposure to tobacco smoke was present in 40.1%
(n=107) of the patients, and 30% (n=80) and 6.7% (n=18)
were found to be exposed to pet dander and mold.
There was no significant difference in ferms of exposure
to tobacco smoke, having a pet, and mold exposure
among those with dry and wet cough (p=0.44, p=0.83,
and p=0.21). The characteristics of patients with wet
and dry cough are presented in Table 1.

Table 1. Characteristics of patients with wet and dry cough

Dry Cough Wet Cough p-value

(n=127) (%) (n=140) (%)
Age (years) 8.38+4.4 7.62+ 438 0.16
Duration of cough (weeks) 10.4+6.3 11.5+£9.4 0.26
Nocturnal wake-ups 63 (49.6) 86 (61.4) 0.052
Exercise-induced cough 89 (70.6) 99 (70.7) 0.99
Nasal congestion 36 (28.3) 60 (42.9) 0.014
Snoring 22 (17.3) 39 (27.9) 0.041
Antibiotic use before allergy 79 (62.2) 102 (72.9) 0.063

visit
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Antibiotic use more than once 19 (24.1) 45 (44.1) 0.005
Exposure to smoking 54 (42.5) 53 (37.9) 0.44
Exposure to animal dander 39 (30.7) 41 (29.5) 0.83
Exposure to mold 6 (4.7) 12 (8.6) 0.21

Asthma (n=104) was the most common diagnosis in
patients with chronic cough, followed by PBB (n=69)
and upper airway cough syndrome (UACS) (n=59).
Diagnoses of patients are summarized in Table
2. When the patients in the infant and toddler age
groups were evaluated, the most common cause of
chronic cough was PBB, whereas asthma was more
frequently observed in older age groups. Concerning
age groups, the etiology of chronic cough is shown in
Table 3.

Table 2. Diagnoses of patients with chronic cough (n=267)

Diagnoses n (%)
Asthma 104 (39)
PBB 69 (25.8)
UACS 59 (22.1)
Post-infectious cough 18 (6.7)
Reflux cough 4(1.5)
Tic cough 3(1.1)
Wheezy infant 3(1.1)
Pneumonia 2(0.7)
Congenital heart disease 1(0.4)
Primary ciliary dyskinesia 1(0.4)
Dysfunction of swallowing 1(0.4)
Cystic fibrosis 1(0.4)
Bronchiolitis obliterans 1(0.4)

PBB: Protracted bacterial bronchitis, UACS: Upper airway cough syndrome

Table 3. Efiology of chronic cough according to age groups

Infants Prescho- School-a- Adolescents
and Todd- olers ge children (n=63) (%)
lers (n=17) (n=62) (%) (n=125) (%)

(%)
Asthma 20 (32.3) 51 (40.8) 33 (52.4)
PBB* 11 (64.7) 13 (21) 38 (30.4) 7 (11.1)
UACS** 17 (27.4) 27 (21.6) 15 (23.8)
Post-infec- 2(11.8) 7 (11.3) 4(3.2) 5(7.9)
fious cough
Reflux cough 2(3.2) 1(0.8) 1(1.6)
Tic cough 1(1.6) 2(3.2)
Pneumoniae 1(1.6) 1(0.8)
Congenital 1(0.8)
heart disease
Primary ciliary 1(1.4)
dyskinesia
Dysfunction 1(0.8)
of swallowing
Cystic fibrosis 1(5.9)
Bronchiolitis 1(0.8)
obliterans
Wheezy 3(17.6)
infant

PBB: Protracted bacterial bronchitis, UACS: Upper airway cough syndrome
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A previous history of chronic cough was found in 22.5%
of the patients (n=60). Additionally, 83 patients (31.1%)
had a history of bronchiolitis, and 122 patients (45.7%)
had used salbutamol at least once in their lifetime.
Even so, 28.8% (n=30) of the asthmatic patients had
a previous history of chronic cough, and this rate was
18.4% (n=30) in patients with other diagnoses. While a
history of previous bronchiolitis was present in 38.5%
(n=40) of asthma patients and 26.4% (n=43) of patients
with other diagnoses, 52.9% (n=55) of the patients with
asthma and 41.1% (n=67) of the patients with other
diagnoses had previous use of salbutamol. The history
of chronic cough and the rate of previous bronchiolitis
were significantly higher in patients diagnosed with
asthma, (p=0.046 and p=0.038, respectively). However,
no significant difference was found regarding the
previous use of salbutamol (p=0.06).

Of the patients diagnosed with PBB, 39.1% (n=27) used
no antibiotics during their chronic cough. Among those
prescribed antibiotics (n=42), 64.3% (n=27) were found
fo receive a single course of antibiotic freatment, and
the freatment duratfion was less than 14 days in all
those patients.

When the patients were evaluated in terms of the
characteristics of familial atopy, 20.2% (n=54) and
24.7% (n=66) were detected to have had a family
history of asthma and allergic rhinitis, respectively.
Asthma was also present in the mothers of 26 patients,
in the fathers of 16 patients, and in the siblings of 12
patients. In those diagnosed with asthma, the familial
history of asthma (26.9%, n=28) was significantly higher,
compared to those with other diagnoses (16%, n=26
and p=0.03). However, there was no difference in the
frequency of allergic rhinitis in the families of asthma
patients (24%, n=25) and those with other diagnoses
(25.2%, n=41 and p=0.84).

SPT was performed on 165 (61.8%) patients. At least
one aeroallergen sensitization was detected in 48.5%
(n=80) of the patients, and the findings of aeroallergen
sensitization are shown in Figure 1. Eighty-four (51%) of
the SPTs were performed on patients diagnosed with
asthma, 30 (18.2%) on PBB patients, and 37 (22.4%) on
UCAS patients. According to diagnoses, aeroallergen
sensitization status was 54.8, 46.7, and 43.2% for
asthma, PBB and UCAS, respectively. No significant
difference was found between diagnoses in terms of
aeroallergen sensitization (p=0.45).
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Figure 1. Aeroallergen sensitization of the patients

Physical examination findings of the patients are
summarized in Table 4. The diagnosis of adenoid
hypertrophy was carried out by ear nose and throat
(ENT) specialists.

Table 4. Findings of physical examination of the patients

n (%)
Oropharynx
Tonsillar hyperemia/hypertrophy 16 (6)
Postnasal drip 40 (15)
Ears
Acute oftitis media 8 (3)
Serous ofitis 3(11.2)
Respiratory system
Crackles 5(1.9)
Rhonchus 7 (2.6)
Crackles and rhonchus 4(1.5)
Cardiovascular system
Cardiac murmur 4(1.5)
Situs in versus totalis 1(0.4)
Pectus carinatum/excavatum 5(1.9)
Absence of pectoralis major 1(0.4)
Adenoid hypertrophy 23 (8.6)

All patients with PBB were treated with antfibiofics.
The treatment of inhaled corticosteroids (ICSs) was
initiated in 97.1% (n=101) of the patients with asthma.
In other patients with asthma (n=3), freatment was
started with montelukast. In addition fo ICSs, 26
asthma patients also required antibiotics, 14 received
anfihistamines along with nasal steroids, four were
freated with anftihistamines and montelukast, and
one patient was prescribed a proton pump inhibitor.
In the treatment of UACS patients, antibiotics (n=23),
antinistamines (n=42), nasal corticosteroids (n=32),
and montelukast (n=19) were used in combinations.
Two patients with confirmed pertussis infection were
treated with macrolides; however, the other patients
with post-infectious cough were followed up without
freatment.
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Discussion

The presented study provides a comprehensive
analysis of pediatric patients presenting with chronic
cough, highlighting the diverse etiologies, associated
factors, and freatment approaches. In our study, the
predominant diagnoses included asthma, PBB, and
UACS.

In our study, asthma was identified as the leading
cause of chronic cough among pediatric patients,
accounting for 39% of the cases. Studies conducted
in our country on chronic cough in children have
also shown that asthma is the leading cause and
responsible for 25 to 44% of chronic cough in pediatric
patients (9-13). On the other hand, studies conducted
by Marchant et al. and Chang et al. have idenfified
PBB as the leading cause of chronic cough (14, 15).
These discrepancies may be attributed to differences
in study populations, diagnostic criteria, and regional
variations in disease prevalence. Nonetheless, all
studies emphasize the importance of considering
multiple potential causes when evaluating chronic
cough in pediatric patients.

In a large cohort study, Martinez et al. showed that
recurrent wheezing in the first six years of life increased
the risk of developing asthma later in childhood (16).
Similarly, there was a significant association between
the history of bronchiolitis and asthma in our study. In
patients diagnosed with asthma, the familial history
of asthma was significantly higher, compared to
those with other diagnoses, which was an expected
finding aligning with existing literature linking genetic
predisposition to the development of asthma.
Numerous studies have established that parental
asthma significantly increases the likelihood of the
condition in offspring.

PBB is a significant and often underrecognized cause
of chronic wet cough in children responding typically
to antibiotic treatment (17, 18). Although children with
PBB are typically young, there have also been reports
of children diagnosed with PBB at older ages (7, 19).
PBB was also the second most common diagnosis in our
study. Consistent with the literature, it was particularly
prevalent in younger age groups while it was observed
across all age groups.

Chang et al. demonstrated the importance of early
anfibiotic intervention in resolving symptoms of PBB
and improving outcomes (20). In another study, it was
emphasized that when PBB is left unireated, more
severe conditions, such as bronchiectasis may occur
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(21). In our study, it was noteworthy that although
about 70% of the patients with a chronic cough had
received antibiotic treatment, a significant part of the
patients with persistent bacterial bronchiolitis neither
had prescribed antibiotic treatment nor received it for
a short fime.

The use of evidence-based antibiotic protocols has
proven to be beneficial not only in resolving acute
symptoms but also in enhancing the overall QoL for
affected children and reducing healthcare utilization.
Given the potential for serious complications, early
recognifion and treatment of PBB remain crucial,
underscoring the need for healthcare providers
to distinguish the condition from other causes of
chronic cough and ensure that children receive the
appropriate course and duration of antibiotics (18,22).

UACS, previously known as postnasal drip syndrome,
is characterized by a cough resulting from nasal or
sinus pathology leading to upper airway irritation. In
children, UACS is a significant cause of chronic cough
and is often associated with dallergic, non-allergic
rhinitis, sinusitis, or adenoid hypertrophy (23,24). In our
study, UACS was found to be the third most common
cause of chronic cough in all children and the second
most common cause in preschoolers and adolescents.
Management typically involves treating the underlying
nasal or sinus condition, which may include the use
of antihistamines, nasal corticosteroids, or antibiotics,
depending on the efiology (23).

In our study, PBB was identified as the primary cause of
chronic cough in younger age groups, while asthma
was more common in older age groups. Similarly, the
literature reports that PBB is predominantly observed in
younger children, whereas asthma is more frequently
diagnosed in older ages (4,9,14). These findings
highlight the importance of considering age-specific
etiological differences during the diagnostic and
freatment process.

Environmental factors, particularly exposure to
tobacco smoke, are well-known conftributors to
respiratory symptoms in children (25,26). Our study
found that 40.1% of the patients were exposed to
tobacco smoke; however, there was no significant
difference in terms of exposure to tobacco smoke
among those with dry and wet coughs. Such a feature
aligns with the existing literature demonstrating the
detrimental effects of passive smoking on respiratory
health and the exacerbation of chronic cough (27)
. The association between environmental irritants
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and respiratory symptoms, even in the absence
of significant differences between cough types,
highlights the need for public health initiatives aiming
at reducing children’s exposure to tobacco smoke
and other pollutants

A detailed evaluation of children presenting with
chronic coughis crucial, as it ensures that less common
but potentially serious conditions are not overlooked.
While asthma, PBB, and UACS are frequent causes of
chronic cough, numerous other potential diagnoses
require consideration. These include gastroesophageal
reflux disease, primary ciliary dyskinesia, congenital
airway abnormalities, and even conditions such as
aspiration syndromes or immunodeficiency disorders
(1). Missing these diagnoses can lead to significant
morbidity, prolonged symptoms, and delayed
freatment, potentially resulfing in long-ferm damage to
the respiratory system (5). Therefore, a comprehensive
assessment including a thorough history, physical
examination, and appropriate diagnostic testing is
essential to identify or rule out these conditions. This
approach not only guides the targeted therapy but
also helps prevent unnecessary tfreatments, such as the
overuse of antibiotics or corficosteroids. Recognizing
and treating the full spectrum of possible causes for
chronic cough can markedly improve a patient’s
outcomes and overall QoL (1,5).

A multi-disciplinary approach, involving collaboration
between the specialists of pediatric allergy,
pulmonology, ENT, and gastroenterology, appears
advantageous for chronic cough management,
especidlly in cases with overlapping etiologies (3).
This strategy allows for comprehensive assessment
and can reduce the need for unnecessary antibiotic
freatments, which is a common issue in chronic
cough management. Integrating findings from a
multi-disciplinary framework can improve diagnostic
accuracy, support early intervention, and potentially
reduce healthcare costs associated with repeated
consultations and inappropriate treatments (3).

In conclusion, chronic cough in children is a complex
condition with diverse etiologies that vary significantly
according to age group and require a detailed history
and systematic approach to ensure effective diagnosis
and management. Environmental assessments are
also important to improve outcomes for pediatric
patients with chronic cough.
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ABSTRACT

Aim: To elucidate the prevalence and demographic characteristics of patients admitted to
emergency departments (EDs) with work-related hand injuries and to determine the factors
contributing to such injuries and have an impact on the severity of injuries.

Methods: The study spanned from January 2021 to January 2022 and involved patients seeking
medical attention for hand injuries at a tertiary ED near an industrial area. Out of a total of 2,153
patients, 946 admitted due to work-related injuries were evaluated. Data on demographics, injury
severity, the timing of injuries, the data on immigrant status, occupational hand injury prevalence
in Iolcol cc;md immigrant populations, and basic data on treatment methods were collected and
analyzed.

Results: The study revealed that 31.9% of individuals with hand injuries were migrants. Injuries were
more prevalent during the last working days of the week and in the 35-50 age group. The index
finger exhibited the highest injury rate. Surgical interventions were required for 63.95% of patients
with 32.72% of those identified as immigrants.

Conclusion: The study highlights that hand injuries are more common among immigrants and
sheds light on their vulnerability in occupational settings. Factors such as increased risks in industrial
jobs, language barriers, and social and cultural adaptation problems contribute to this increased
sensitivity. Toreduce these inequalities and increase workplace safety, special preventive measures,
personal protection method training, as well as frequent repetition of language, social and cultural
adaptation training will reduce the severity of hand injuries and injuries due to occupational
accidents in the migrant population as well as in the general population.

Keywords: Emergency department, hand injuries, occupational, immigrants
(o}4

Amag: Bu calismanin amaci, calisma kaynakli el yaralanmalariile acil servislere basvuran hastalarin
prevalansini ve demografik &zelliklerini agiklamak ve bu yaralanmalara katkida bulunan faktérleri
ve yaralanmalarin siddeti Uzerindeki etkilerini belilemektir.

Gereg¢ ve Yontem: Calisma, Ocak 2021 ile Ocak 2022 arasinda endUstriyel bir bdlgeye yakin
UcUncU basamak bir AS'de el yaralanmasi nedeniyle tibbi yardim talep eden hastalan kapsamistir.
Toplamda 2.153 hasta arasindan, is kazalan nedeniyle basvuran 946 hasta degerlendirilmistir.
Demografik veriler, yaralanma siddeti, yaralanmalarin zamanlamasi, gé¢menlik durumu, yerel ve
gbécmen popUlasyondaki mesleki el yaralanmasi prevalansi ve temel fedavi ydntemleri hakkinda
veriler toplanip analiz edilmistir.

Bulgular: Calisma, el yaralanmasi yasayan kisilerin %31,9'unun gé¢men oldugunu gdstermistir.
Yaralanmalarin haftanin son calisma gunlerinde ve 35-50 yas grubunda daha yaygin oldugu
belirenmistir. En yUksek yaralanma orani subjelerin isaret parmaginda gorllmistir. Hastalarin
%63,95'i cerrahi mUdahale gerektirmis ve bunlarn %32,72'sinin gégmen oldugu fespif edilmistir.
Sonug: Calisma, gd¢menler arasinda el yaralanmalarinin daha yaygin olduguna dikkat cekmekte
ve is ortamlarinda bu grubun hassasiyetini vurgulamaktadir. Endustriyel alanlardaki artmis riskler, dil
bariyerleri ve sosyal ve kUltUrel uyum sorunlar bu hassasiyetin artisina katkida bulunmaktadir. Bu
esitsizlikleri azaltmak ve is yeri givenligini artirmak icin 6zel dnleyici tedbirler, kisisel koruma yéntemleri
egitimi ile dil, sosyal ve kUltUrel uyum egitimlerinin sik sik tekrarlanmasi, hem gécmen popUlasyonda
hem de genel popUlasyonda is kazalarna bagl el yaralanmalarinin siddetini azaltacaktir.

Anahtar Kelimeler: Acil Servis, el yaralanmalar, gé¢cmenler, mesleki

Hand injuries, which represent a common cause of harm attempts, and fraffic accidents (3,4). Hand
admissions to the emergency departments (EDs), injuries affecting agricultural and industrial workers fall
account for approximately 6.6% to 28.2% of the within occupational hand injuries or work accidents,
admissions (1,2). These injuries, which primarily affect constituting a significant portion of cases seen in EDs,
young men with a marked tendency towards the particularly in work-related incidents. At present, hand
dominant hand, are often caused by a variety of injuries stemming from work accidents constitute 41%
sources, including agricultural activities, industrial of ED admissions for hand injuries (5). Hand injuries
work accidents, household incidents, assaults, self- encompass a broad spectrum, ranging from minor skin
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cuts to intricate lacerations involving vessels, nerves,
tendons, and bones, andin severe cases, even leading
tfo amputations (2). Hand injuries occurring within
domestic setftings typically involve soft tissues and
manifest as straightforward lacerations. Conversely,
hand injuries resulting from work accidents tend to
be more severe, resulting in complex injuries such as
amputations (6,7).

The increasing immigrant population in recent years
has simultaneously increased the representation
of immigrants in the labor force, especially due to
the increasing migration due fo wars. Around the
world, immigrants are vulnerable populatfions facing
challenges (8). With the increase in the population
of immigrants employed in the industrial sector, there
has also been a noticeable increase in the number of
immigrants admitted to EDs, especially due to hand
injuries caused by work accidents. Because of barriers
such as language barriers and adjustment problems
they may experience in social and cultural adaptation,
immigrants are particularly suscepftible to potentially
work-related hand injuries. Therefore, the present study
aimed to reveal the demographic characteristics of
patients admitted to the EDs with work-related hand
injuries.

Materials And Methods
Design, population, and settings

The study was carried out complying with the
Declaration of Helsinki, and approval was obtained
from the local ethics committee of XXX University
(Date: 02/03/2023, Protocol no: 03-43).

The study focuses on patients with hand injuries
seeking medical attention in the ED of a tertiary trauma
hospital located close to an industrial zone in TUrkiye,
where an average of 700 thousand patient admissions
are recorded annually. The research period extends
from January 2021 to January 2022. Non-occupational
hand injuries due fo home accidents were excluded
from the study. As occupational hand injuries; Hand
injuries caused by both agricultural equipment and
industrial construction machinery were included in the
stfudy. Of the 2,153 patients who initially presented
with hand injuries, 946 patients were included in the
study as occupational hand injuries according to the
inclusion criteria.

Data collection

A cohort of 946 patients was included in the study, and
relevant data were extracted from patient files and
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the hospital’s digital data archives. Additionally, injury
prevalence in local and immigrant patients, injury
severity, injuries in the dominant hand, timing and day
of the injury, the number and specific fingers affected,
and the frequency of injuries to particular fingers were
examined.

An analysis of the patient’s tfreatment methods was
undertaken. Specifically, the focus was on determining
whether hand injuries were addressed with simple
interventions in ED or necessitated more extensive
surgical procedures in the operating room. However,
it is important to mention that the study does not
provide a detailed breakdown of the specific types of
surgeries performed.

Statistical analysis

All statistical analyses were conducted using the
RStudio software (version 2023.09.0, RStudio, Inc.,
Massachusetts, USA). The significance level for the
tests is set at 5%. The Chi-Square Homogeneity test
is performed for equality of proportions, and the
Bonferroni-corrected Chi-Square test is performed for
pairwise comparisons.

Results

Only 6.5% of the total study population (62 out of 946)
were female. Among the patients, 57.9% (548 out
of 946) experienced injuries to their dominant hand.
Upon scrutinizing the refrospective hospital registration
data of the injured individuals, a notable finding
emerged: 31.9% of them were identified as immigrant
patients with diverse nationalities, constituting 302 out
of the total 946 individuals in the study. Most affected
individuals fell within the 35-50 age range, constituting
53.93% of the total study population. (Figure 1).

Figure 1. Distribution of patients based on age ranges.
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Upon excluding immigrant patients and examining
the educational backgrounds of the remaining
644 individuals who received education in Turkey,
it was observed that 10.09% were illiterate, 82.45%
had completed secondary school, and 6.52% were
university graduates. The comparison between
illiteracy and university graduation did not yield a
significant difference. However, a noteworthy finding
was the statistically significant prevalence (82.45%)
of individuals with education levels at the secondary
school level. Examining injury distribution concerning
time intervals revealed that 52.80% of injuries occurred
during morning hours. When the distribution of injuries
according to time intervals was examined, it was seen
that 52.80% of the injuries occurred in the morning
hours. In the study, three shift work schedules, 8:00
am-4:00 pm, 4:00 pm-00:00, and 00:00-8:00 am were
taken into consideration. When comparing the shift
hours where the injury occurred according fo the shift
hours, the p-value for the chi-square homogeneity test
= 0.0000. The injury rate in the 8:00 am-4:00 pm shift is
the highest. In pairwise comparison The rate of hand
injuries between 8:00 am-4:00 pm (p=0.5280899) and
00:00-8:00 am (p=0.3483146) shifts was significantly
higher than the rate of hand injuries in the 4:00 pm-8:00
am (p=0.1235955) shift. (Table 1).

Table 1. Comparison of the time intervals when the injury
occurred

The periods where

injuries occurred 00:00 pm-8:00 am  08:00 am-4:00 pm  4:00 pm-00:00
Ratio 34.83% 52.80% 12.35%

(0.3483146) (0.5280899) (0.1235955)
Dual Comparison *A *A *B

*In comparison between shifts, a chi-square homogeneity test was used. The
p-value for the chi-square homogeneity test, p=0.0000

Interms of weekly distribution, 51.79% of injuries occurred
during the weekend (Friday-Saturday-Sunday), with
injuries  on  Monday-Tuesday-Wednesday-Thursday
accounting for 48.21% (Figure 2). Although the
augmented workforce during weekdays, including

Figure 2: Distribution rate of injuries on days of occurrence
(weekdays/weekends)
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administrative staff, the incidence of injuries was
notably higher on weekends compared to weekdays.

The highest injury rate was index finder with 28.75%,
followedbythumbwith27.27%.Inthe Binary comparison
of the injury rates of each finger; According to the chi-
square homogeneity test, the p-value was calculated
as = 0.002724 and there was no significant difference
between the thumb (0.2727273), index (0.28752079),
middle (0.1522314) and little (0.1818182) fingers.
However, the injury rate of the ring finger (0.1257020)
was found to be significantly lower than the other
fingers (Table 2).

Table 2. Comparison of the most injured fingers

Num-

ber of Thumb Index Middle Ring Little

Injured Finger Finger Finger Finger Finger

Fingers

Ratio 27.27% 28.75% 15.22% 12.57% 18.18%
(0.287507)  (0.2727273)  (0.1522314)  (0.125702)  (0.1818182)

Dual

Com- *A *A *A *B *A

parison

*In the Binary comparison of the injury rates of each finger. According to the
chi-square homogeneity test, the p-value, p=0.002724

Strikingly, the percentage of immigrants presenting
with hand injuries due to a work accident to all
applicants with a work accident is approximately
31.9%. This indicates that the immigrant population is
exposed fo these injuries at a rate approximately six
times higher.

Uponanalyzing the treatmentmethods, it was observed
that 63.95% of patients underwent surgery following
consultation with the hand surgery department.
Additionally, 22.30% received consultation from the
same department, and intervention and treatment
were administered by the relevant branch within EDs.
Furthermore, 13.74% of patients underwent freatment
by an emergency physician without consultation or
hospitalization. (Figure 3). Notably, among the patients
necessitating surgical intervention (n=604), 32.72% (n:
198) were identified as immigrant patients.

Figure 3. Distribution of freatment methods of patients
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Discussion

In light of the data from our study, the observed higher
frequency of injuries during the latter part of the
week suggests a potential correlation with increased
fatigue, underscoring the necessity for systematic
rest periods to alleviate occupational hazards.
The temporal clustering of injuries within the 08:00-
16:00 timeframe corresponds with standard working
hours, reflecting the operational patterns of most
of the workforce. This observation accentuates the
significance of integrating temporal considerations,
such as work shifft dynamics, when formulating
comprehensive occupational safety strategies. While
the proportion of female employees among the entire
study population was around 46%, a notable finding
was that only approximately 6.5% of those presenting
with hand injuries were female. The reason for this
intriguing discrepancy can be atfributed to the fact
that female workers are less employed since the
patients included were working with heavy industrial
machinery and in industries working in shifts. Another
conceivable factor might be their more cautious
approach when working in hazardous environments
than their male counterparts. The key point in our data
is that immigrant patients account for 31.9% of hand
injuries. This strongly suggests that immigrants are more
prone to hand injuries. Possible reasons could be their
lack of experience with industrial work, challenges in
understanding safety risks due to language issues, and
a higher chance of working in risky jobs. However, it's
important to note that these are just possible reasons;
our data doesn't pinpoint the exact cause.

The heightened frequency of injuries in the dominant
hand aligns with the expected outcome, given its
primary ufilization. Furthermore, the higher frequency
of injuries to the thumb and index fingers indicates
that these fingers are more vulnerable, likely due
fo increased usage during work. These findings
underscore the importance of task-specific safety
protocols and emphasize the necessity for tailored
preventive measures aligning with the specific nature
of tasks performed by employees.

Demographically, the incidence of hand injuries
exhibits notable gender disparities, with a prevalence
of 70-87.3% among males and 12.7-30% among
females. It would be correct to atftribute the reason for
this inequality to differences in the employment sector.
The age distribution of these injuries is most pronounced
in the 21-30 age range, reflecting a demographic
peak for occurrences (9-13). Gender ratios for hand
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injuries are typically in the range of 57-80% for males
and 20-43% for females, and the frequency of incidents
occurring in the 21-30 age group reflects the trends
observed in our country (10-18). These data do not
conflict with the data in our study An examination of
the age distribution revealed that the most prevalent
hand injuries occurred within the 35-50 age range,
constituting 55.3% of cases, followed by the 18-35 age
range at 28.4%.

Our data indicates that hand injuries occurred
more frequently on weekends (Friday-Saturday-
Sunday), compared to weekdays (monday-tuesday-
wednesday-thursday), constituting 51.8% of cases. This
observation aligns with findings from a comprehensive
study conducted in China, which similarly concluded
that work-related injuries exhibited a higher prevalence
among weekend workers (19). The educational
landscape of workers engaged in industrial machinery
operations within the industrial zone aligns with global
frends, where individuals typically attain education at
the primary fo secondary school level (3,16,20,21).

Despite the valuable insights from this study, some

limitations warrant admission. The first limitatfion
is a refrospective study. In particular, the lack
of comprehensive data on patients’ substance

addictions such as smoking and alcohol is striking.
Again, the refrospective nature of the study made it
difficult to access data on the surgical technique used
in patients with operated hand injuries. In addition,
the study was restricted by the lack of information
about postoperative rehabilitation processes and the
duration of absence from work.

Conclusion

It is noteworthy that the incidence of the immigrant
population and the severity of injury in the immigrant
population are high in the case of admissions to EDs
with hand injuries due to work accidents. In addition,
the incidence of these injuries increases in the last
working days of the week. These events are more
common among individuals aged 35-50 years and are
less frequent among women.

To reduce the difficulties faced by the immigrant
population all over the world due to language barriers,
and social and cultural adaptation problems, it is
necessary to increase adaptation and training while
being employed in risky business lines. To prevent such
hand injuries, it is essential fo implement preventive
measures and provide more training to employees.
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Introduction

Peripheral artery disease (PAD) of the lower extremities
is a common condition that can lead to crifical limb
ischemia (CLI) and result in significant morbidity and
mortality (1). Among the various arteries affected by
PAD, the superficial femoral artery (SFA) is frequently
involved, particularly in its proximal segment and
within the Hunter's canal (2). Traditional endovascular
freatments for SFA occlusions include approaches
via the contralateral or ipsilateral common femoral

, '"Mustafa Fatih Arslan, 'Ali Dablan , 'Oguzhan Turksayar , 'Tevfik GUzelbey

ABSTRACT

Aim: The current study compared the efficacy and safety of retrograde pedal artery (PA) access
versus conventional common femoral artery (CFA) access in managing isolated superficial femoral
artery (SFA) occlusions or severe stenoses.
Method: A retrospective analysis was conducted on 34 patients treated between June 2020 and
November 2023. The patients were categorized into two groups: 12 patients with PA access and
22 with CFA access. Technical success, complication rates, stent usage, procedure duration, and
radiation doses were analyzed.
Results: Technical success was achieved in 92.8% of the patients in the PA access group and 84%
of the CFA access group (p=0.636). Complications at the access site were significantly lower in
the PA access group, with no hematomas or pseudoaneurysms observed, while both hematomas
(32%) and pseudoaneurysms (16%) were noted in the CFA group (p=0.033). Stent usage was similar
between the two groups (21.4% PA vs. 28% CFA, p=0.721). Median procedure durations were 43
minutes interquartile ranges (IQRs) 27.5-59) for PA and 47 minutes (IQR 29-64) for CFA (p=0.446). The
gwedi(on éoggé)oir kerma dose was 280 mGy (IQR 166.5-326.75) for PA and 225 mGy (IQR 145-489) for
FA (p=0. .
Conclusion: Refrograde PA access is a viable and safe alternative to CFA access, particularly
for patients with complex femoral anatomy, offering similar efficacy with fewer access site
complications.

Keywords: Balloon angioplasty, femoral artery, occlusion, pedal access, stenosis

(e} 4

Amag: Bu calisma, izole yUzeyel femoral arter (SFA) oklUzyonlarinin veya ciddi stenozlarinin
yoénetiminde retrograd yolla pedal arter (PA) erisimi ile konvansiyonel ortak femoral arter (CFA)
erisiminin etkinlik ve givenligini karsilastirmaktadir.

Yoéntem: Haziran 2020 ile Kasim 2023 arasinda tedavi edilen 34 hasta Uzerinde retrospektif bir analiz
yapildi. Hastalar, PA erisimi ile tedavi edilen 12 hasta ve CFA erisimi ile tedavi edilen 22 hasta olmak
Uzere iki gruba ayrildi. Teknik basari, komplikasyon oranlari, stent kullanimi, islem sUresi ve radyasyon
dozlar analiz edildi.

Bulgular: PA erisim grubundaki hastalarin %92.8'inde, CFA erisim grubundaki hastalarin ise %84'Unde
teknik basarn elde edilmistir (p=0.636). Girisim bdlgesindeki komplikasyonlar PA akses grubunda
anlamli sekilde daha dUsUktu; hematom veya psdédoanevrizma gdzlemlenmezken, CFA erisim
grubunda hematom (%32) ve psédoanevrizma (%16) tespit edildi (p=0.033). Stent kullanimi iki grup
arasinda benzerdi (%21.4 PA vs. %28 CFA, p=0.721). Ortalama islem sUreleri PA erisim grubu igin 43
dakika (IQR 27.5-59), CFA erisim grubu icin 47 dakika (IQR 29-64) idi (p=0.446). Ortalama toplam
hava kerma dozu PA erisim grubu icin 280 mGy (IQR 166.5-326.75), CFA erisim grubu igin ise 225
mGy (IQR 145-489) olarak 6l¢UldU (p=0.826).

Sonug: Retrograd olarak PA erisimi, 6zellikle kompleks femoral anatomiye sahip hastalar igin,
blenzer e];tkinlikle ve daha az komplikasyon oraniyla CFA erisimine gére uygulanabilir ve gUvenli bir
alternatiftir.

Anahtar Kelimeler: Balon anjiyoplasti, femoral arter, oklizyon, pedal akses, stenoz

access can present with technical challenges and
complications, especially in patients with anatomical

comorbid conditions such as obesity. Such conditions
may make the procedure difficult and increase the
risk of complications such as groin hematomas and
bleeding. Additionally, in cases where the SFA ostium is
affected, ipsilateral antegrade access becomes even
more challenging (5). The contralateral retrograde

artery (CFA) (3, 4). However, ipsilateral antegrade approach often requires navigation through the
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oortoiliac bifurcation, which can be problematic
due to angulation, iliac artery occlusions, or in the
presence of bypass grafts or aneurysms. These factors
can reduce the technical success rate and increase
procedure-related morbidity. An alternative strategy
with proven success involves accessing the vessel
distal to the lesion and crossing the obstruction in a
retfrograde fashion. First advocated by Tonnesen et
al., ipsilateral retrograde access is considered fo be
a safe approach for treating femoropopliteal lesions
when CFA access fails (6). Retrograde access can be
achieved through the distal SFA, popliteal artery, or the
tibial or trans pedal arteries (7). Retrograde puncture
is typically carried out under ultrasound, fluoroscopy
guidance of ultrasound or luoroscopy to minimize any
complications due to bleeding. The most common
complications associated with retrograde access are
bleeding events, perforation of vessels, or damage to
the vascular-nerve bundle (8).

The current study aimed to compare the efficacy and
safety of retrograde access via the pedal arteries
(PA) with conventional femoral access methods in
the management of isolated SFA and CFA stenosis
or occlusion. We aimed to provide insights intfo the
potential benefits of the refrograde PA approach in
PAD and CLI management by analyzing procedural
success rates, complication profiles, and the need
for re-intervention. Ultimately, this comparison will
help guide future clinical practices by evaluating the
advantages and limitations of each strategy.

Material And Methods
Patient Selection

The current retrospective study was approved by the
local ethics committee (reference number: 2023-614),
and informed consent was obtained from all patients
before their participation. The study included all
consecutive patients diagnosed with isolated chronic
total occlusion (CTO) or severe stenosis of the SFA,
who were treated with either retrograde PA access or
conventional femoral access between June 2020 and
November 2023.

Inclusion criteria were as follows: patients who had
undergone pre-procedural computed tomographic
angiography confirming chronic total occlusion or
severe stenosis in the SFA, exhibited moderate to
severe claudication (Fontaine Stage llb), ischemic
rest pain (Fontaine Stage lll), and/or ulceration or
gangrene (Fontaine Stage 1V), and were ineligible
for surgical revascularization due to lack of suitable
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venous conduit, absence of a distal non-diseased
artery for anastomosis, or comorbid conditions
precluding anesthesia. Patients with significant iliac
artery disease and with no significant stenosis in the
trifurcation arteries, as well as those eligible for bypass
surgery, were excluded from the study.

Procedure

Endovascular revascularization was attempted for all
study participants. The endovascular treatments for
the patients included in the study were performed
using a Philips Azurion Clarity 1Q (Philips Medical
Systems, Amsterdam, The Netherlands) angiography
system. The access routes included ipsilateral common
femoral or superficial femoral antegrade access,
contralateral common femoral retrograde access,
or refrograde access via the anterior or posterior
fibial-pedal arteries. The decision regarding the
revascularization technique was made by the freating
physician and included one or a combination of the
following: percutaneous fransluminal angioplasty
(PTA), drug-coated balloon (DCB) angioplasty, and
bare-metal stent (BMS) placement.

Anintravascularbolus of 70 U/kg heparin along with 300
hg of nitroglycerin was administered for antispasmodic
effect, with nitroglycerin repeated every 30 minutes.
If the duration of the procedure exceeded one hour,
half of the initial heparin dose was administered
again. Following the placement of a 5F sheath, a 4F
vertebral catheter with either a 0.018-inch or 0.035-
inch wire was used to cross the occlusion or stenosis.
Balloon angioplasty was carried out on stenofic or
occluded segments. In the event of greater than
30% residual stenosis or the presence of a dissection
that prevented adequate flow following angioplasty,
bail-out stenting was carried out. In case a 0.035-inch
stent delivery system was required during PA access,
a sheathless technique was utilized to minimize vessel
frauma rather than switching to a 6F sheath. Lack of
success in crossing the lesion or reentry into the true
lumen entailed a switch to an alternative retrograde or
antegrade approach. Examples of cases undergoing
endovascularprocedures viaretrograde PA access are
presented in the accompanying figures (Figures 1, 2, 3,
and 4). Hemostasis at the pedal or femoral access site
was achieved through manual compression. Patients
were discharged on the same day after appropriate
monitoring and Doppler ulirasound evaluation of the
pedal or femoral artery.
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Figure 1. (a) Computed tomography angiography revealing
calcifications and steno-occlusive lesions within the left common
femoral artery and superficial femoral artery. (b, c) Initial digital
subtraction angiography images, following retrograde placement of
a 5F sheath in the anterior tibial artery, demonstrating patency of the
trifurcation arteries and the popliteal artery. (d, e) Digital subtraction
angiography images acquired after retrograde catheterization
of the left exfternal iliac artery using a diagnostic catheter and
guidewire showing steno-occlusive lesions in the superficial femoral
artery. (f) Balloon angioplasty was carried out on the stenotfic and
occluded segments within the superficial femoral artery. (g, h) Final
angiographic images illustrating a complete revascularization of the
superficial femoral artery.

Figure 2. (a, b) Digital subtraction angiography images obtained
from the right external iliac artery via refrograde access through the
anterior tfibial artery demonstrating a long-segment occlusion within
the superficial femoral artery, including a previously deployed stent.
(c, d, e) Sequential images of balloon angioplasty performed on the
proximalsegment of the SFA occlusion, followed by in-stent angioplasty
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and balloon dilation of the distal segment of the occluded superficial
femoral artery. (f, g) Final angiographic images post-balloon dilation
depicting successful recanalization of the superficial femoral artery.

Figure 3: (a, b) Baseline angiography of the right superficial femoral
artery viaretrograde access through the posterior tibial artery revealing
extensive occlusion of the superficial femoral artery with a patent
popliteal artery. (c) Balloon angioplasty carried out on the occluded
segment of the superficial femoral artery. (d) Post-percutaneous
transluminal angioplasty angiogram showing flow-limiting dissections
(indicated by arrows) in the proximal and distal segments of the
superficial femoral artery. (e) Fluoroscopic image displaying stents
placed to cover the dissected segments in the proximal and distal
superficial femoral artery, followed by in-stent balloon angioplasty.
(f) Final angiogram confirming a complete revascularization of the
superficial femoral artery.



Retrograde Pedal versus Femoral Artery Access in SFA Lesions- Cingoz

Genel Tip Dergisi

Figure 4: (a) CT angiography showing extensive calcifications in the
bilateral iliac arteries, with an occlusion in the right superficial femoral
artery. The bilateral common femoral arteries (CFA), left superficial
femoral artery, and both popliteal arteries remained patent. (b, c)
Following refrograde access through the right anterior tibial artery at
the ankle level, a diagnostic catheter and guidewire were advanced
to the right external iliac artery. Digital subtraction angiography
images revealed areas of steno-occlusions within the superficial
femoral artery. (d, e) Balloon angioplasty was carried out at the sites
of steno-occlusions in the superficial femoral artery. (f, g) Final Digital
subtraction angiography images post-balloon angioplasty indicating
full patency of superficial femoral artery.

Outcome Measures

Technical success was defined as achieving
revascularization with less than 30% residual stenosis,
without the need for additional access. Any of the
followingeventsatthe freated vessel oraccesssite were
considered as complications: arteriovenous fistula,
thrombus formation, aneurysm, pseudoaneurysm,
hematoma, infection, retroperitoneal bleeding,
compartment syndrome, need for postprocedural
blood fransfusion, unplanned above-the-ankle
amputation, embolization, dissection, and persistent
vasospasm. In addition, the procedure duration and
total radiation dose were compared between the
patients undergoing retrograde PA access and those
undergoing conventional femoral access.

Statistical Analysis

Data processing and analysis were carried out with
SPSS Statistics, Version 25.0 (SPSS, Chicago, IL, USA). The
normality of the distribution of the numerical variables
was assessed quantitafively with the Kolmogorov-
Smirnov test and visually via Q-Q plotfs. Descriptive
stafistics are presented as medians with interquartile
ranges (IQRs). Due fo a non-normal distribution,
non-parameftric fests were applied for comparative
analyses. The Mann-Whitney U test was used to
compare procedure duration and total air kerma dose
between the two groups (retrograde PA access and
CFA access), while Fisher’'s exact test was employed
to analyze complication and technical success rates.
A p-value of less than 0.05 was considered statistically
significant for all tests.

Results

A total of 12 patients underwent retrograde access
through the PA, including 10 males (83.3%) and two
females (16.6%). Among the 12 cases, 12 (85.7%)
had SFA occlusion, and two (14.3%) had severe SFA
stenosis. Bilateral SFA intervention was conducted in
two patients. The median age of the patients was 59
years (IQR, 55-62 years). Hypertension was present in
nine patients (75%), diabetes mellitus (DM) in seven
(58.3%), coronary artery disease in seven (58.3%),
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chronic renal failure (CRF) in three (25%), congestive
heart failure (CHF) in one (8.3%), and a smoking
history in eight patients (66.6%). The Fontaine stages
were as follows: Stage llb in two cases (14.3%), Stage
lIl'in three cases (21.4%), and Stage IV in nine cases
(64.3%). Trans-Atflantic Inter-Society Consensus (TASC)
Il lesion classifications were as follows: TASC Il B in
five cases (35.7%). TASC Il C in six cases (42.9%). and
TASC Il D in three cases (21.4%). Demographic data
for the patients are presented in Table 1. Access via
the anterior PA was used in eight procedures (57.1%),
and access via the posterior tibial artery was used in six
procedures (42.9%).

Table 1. Demographic Data of Patients

Pedal Artery Access CFA Access Group

Group n=25
n=14

Number of Patients 12 22
Male, n (%) 10 (83.3) 17 (77.3)
Female, n (%) 2(16.6) 5(22.7)
Age median (IQR) 59 (55-62) 62 (54-70)
SFA occlusion, n (%) 12 (85.7) 17 (68)
SFA severe stenosis, n (%) 2(14.3) 8 (32)
Hypertension, n (%) 9 (75) 18 (81.8)
DM, n (%) 7 (58.3) 16 (72.7)
CAD, n (%) 7 (58.3) 16 (72.7)
CRF, n (%) 3 (25) 6(27.7)
CHF, n (%) 1(8.3) 2(9)
Smoking History, n (%) 8 (66.6) 17 (77.3)
Fontaine Stage lib, n (%) 2(14.3) 5 (20)
Fontaine Stage Ill, n (%) 3(21.4) 6 (24)
Fontaine Stage IV, n (%) 9 (64.3) 14 (56)
TASC I B, n (%) 5(35.7) 9 (36)
TASCIIC, n (%) 6 (42.9) 11 (44)
TASCII D, n (%) 3(21.4) 5 (20)

CAD: Coronary artery disease, CHF: Congestive heart failure, CRF: Chronic renal
failure, DM: Diabetes mellitus, SFA: Superficial femoral artery, TASC: Trans-Atlantic
Inter-Society Consensus.

A total of 22 patients underwent CFA access, including
17 males (77.3%) and five females (22.7%). Among the
22 cases, 17 (68%) had SFA occlusion, and eight (32%)
had severe SFA stenosis. Bilateral SFA intervention was
performed in three patients. The median age was 62
years (IQR, 54-70 years). Hypertension was present in
18 patients (81.8%), DM in 16 (72.7%), coronary artery
disease in 16 (72.7%), CRF in six (27.7%), CHF in two
(9%), and a smoking history in 17 patients (77.3%).
The Fontaine stages were as follows: Stage lIb in five
cases (20%), Stage Il in six cases (24%), and Stage IV
in 14 cases (56%). TASC Il lesion classifications were
as follows: TASC Il B in nine cases (36%), TASC Il C
in 11 cases (44%), and TASC Il D in five cases (20%).
Demographic data for the patients are presented in
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Table 1.

Five procedures in the CFA access group (20%) were
carried out via contralateral CFA retrograde access
due to involvement of the SFA ostium or obesity, 17
procedures (68%) viaipsilateral CFA antegrade access,
and three procedures (12%) via SFA antegrade access
due to high CFA bifurcation.

Technical success was achieved in 13 procedures
(92.8%) in the PA access group. In one case, the
anfegrade intervention was required after the
failure of the retrograde recanalization, after which
revascularization was successfully achieved. Technical
success was achieved in 21 procedures (84%) in the
CFA access group. Retrograde intervention was
requiredin four cases following the failure of antegrade
recanalization, and revascularization was successfully
achieved. Nosignificant differenceintechnicalsuccess
rate was identified between the two groups (p=0.636)
(Table 2). No hematomas or pseudoaneurysms were
observed at the PA access sites. At the one-month
follow-up, the pedal access artery remained patent
in all patients, while eight patients (32%) in the CFA
access group developed hematomas, and among
these, four (16%) had pseudoaneurysms. A significant
difference in access site complications was observed
between the two groups (p=0.033).

Table 2. Comparison of procedural outcomes and
complications between pedal artery and common femoral

artery access groups.

Pedal Artery Access CFA Access p-valuve

Group Group

n=14 n=25
Technical Success, 13 (92.8) 21 (84) 0.636
n (%)
Complications, n (%) 0 (0) 8 (32) 0.033
Stent Usage, n (%) 3(21.4) 7 (28) 0.721
Procedure Duration 43 (27.5-59) 47 (29-64) 0.446
fime, minute, median
(IQR)
Total Air Kerma Dose, 280 (166.5-326.75) 225 (145-489) 0.826

mGy, median (IQR)
IQR: Interquartile range

Stents were used following balloon angioplasty in
three procedures (21.4%) in the PA access group, and
seven procedures (28%) in the CFA access group. The
difference in stent usage between the two groups did
not reach statistical significance (p=0.721).

The median procedure duration was 43 minutes (IQR
27.5-59) in the PA access group, with a median total
air kerma dose of 280 mGy (IQR 166.5-326.75). The
median procedure duration was 47 minutes (IQR 29-
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64) in the CFA access group and the median total
air kerma dose was 225 mGy (IQR 145-489). The
procedure duratfion and total air kerma dose were
similar between the two groups (p=0.446 and p=0.826,
respectively).

Discussion

The findings from the current study offerinsights info the
comparative effectiveness and safety of retrograde
PA access versus conventional CFA access for treating
isolated SFA occlusions or severe stenoses. Our study
highlights the potfential for PA access to be an
effective alternative procedure, especially in patients
with high CFA bifurcation, SFA ostium involvement, or
obesity, where antegrade CFA access poses technical
challenges. By exploring alternative access strategies,
the current study contributes to the ongoing efforts to
refine endovascular techniques for PAD, particularly in
scenarios of challenging anatomical variations.

Our data demonstrated a comparable and high
technical success rate in both PA and CFA access
groups. Of note, PA access showed a lower incidence
of access site complications, with no hematomas or
pseudoaneurysms observed. This confrasted with
the CFA group, where 32% of patients developed
hematomas and 16% had pseudoaneurysms with a
statistically significant difference from the PA access
group. These findings suggest that refrograde PA
access may be a safer option for minimizing access
site complications, particularly in patients at high risk
for such complications. These outcomes align well with
prior studies that underscore the value of minimizing
groin access in cases of complex SFA anatomy or
increased bleeding risk.

A comparison of the current findings with existing
literature suggests that retrograde pedal and fibial
approaches may offer advantages over the traditional
frans popliteal approach for accessing SFA lesions.
Historically, the retrograde frans popliteal approach,
as described by Leachman et al., required patients to
be positioned prone, which can be challenging both
technically and in terms of patient comfort (9). The
close anatomical proximity of the popliteal artery to the
vein in many cases increases the risk of complications,
including fistula and hematoma formation, especially
due to difficulties in achieving post-procedure
compression. Studies have reported a higher rate of
complications with this approach, with the overall
complications dropping significantly when popliteal
access in the prone position was excluded in favor of
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pedal or tibial approaches. Additionally, the popliteal
approach has been associated with a relatively high
technicalfailure rate (10%-26%), often due to difficulties
in re-entering the frue lumen near the SFA origin,
which can lead to excessive stenfing and potential
occlusion of the profunda femoris artery (6, 10). The
outcomes of the current study are in good agreement
with these findings, as PA access not only provided a
safer alternative with fewer access site complications
but also allowed successful revascularization without
the need for extensive stenting in most cases.
Furthermore, previously published studies suggest that
lesion morphology and disease severity can influence
technical success and outcomes, with complex lesions
often requiring bidirectional access to improve the
chances of infraluminal recanalization. Refrograde
access is beneficial in crossing softer distal caps of
CTO, which may enhance the technical success
rate (11, 12). Consistent with these insights, our study
demonstrated high technical success with refrograde
PA access, particularly in patients with challenging
lesion characteristics. Retrograde access supports
betterlong-term patency by preserving a healthy distal
landing zone and minimizing collateral damage which
may improve outcomes if future surgical interventions
are required (13).

The current study has some limitations that should
be considered. As a refrospective analysis, it is
inherently subject to selection bias, and the sample
size was relatively small. Additionally, the study was
conducted at a single institution, which may limit the
generalizability of the findings. Prospective, multicenter
studies with larger patient populations will provide a
more comprehensive assessment of the effectiveness
and safety of PA access compared to CFA access.

Retrograde PA access appears to be a safe and
effective alternative to conventional CFA access,
particularly for patients with challenging femoral
anatomy. The refrograde PA access approach
was associated with significantly fewer access site
complications and therefore may improve procedural
outcomes and expand freatment options for PAD
patients with high-risk anatomical features.

Highlights

PA access achieved a high technical success rate
(92.8%), comparable to CFA access (84%), for tfreating
isolated SFA lesions.

Access site complications were significantly lower with
PA access, with no hematomas or pseudoaneurysms,
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compared to higher rates in the CFA group (32%
hematomas, 16% pseudoaneurysms).

PA access is particularly beneficial for patients with
complex femoral anatomy, offering a safer alternative
with fewer complications.
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ABSTRACT

Background/Aim: Exitremity frauma is a major confributor to global morbidity and mortality,
comprising up to 70% of frauma admissions. Vascular injuries associated with extremity trauma pose
significant challenges as the delays in diagnosis may lead to acute limb ischemia, compartment
syndrome, and limb loss. Timely diagnosis and surgical intervention are essential for optimizing
patient outcomes.

Methods: This retrospective cohort study analyzed 85 patients with vascular extremity traumas
tfreated at a tertiary care hospital from 2018 to 2023. Patients with isolated soft tissue injuries or
chronic injuries were excluded. Data on demographics, injury mechanisms, clinical presentations,
diagnostic imaging, surgical interventions, and outcomes were collected. Primary outcomes
included limb salvage and mortality rates, while secondary outcomes evaluated complications
and functional recovery.

Results: The cohort had a mean age of 33.7 years, with a predominance of male patients (87.1%).
Lower extremity injuries were the most common, with gunshot wounds as the leading cause (31.8%).
Most (90.6%) presented within é hours of injury, and 55.3% exhibited hemodynamic instability. In
91.8% of cases, surgical intervention was required, predominantly involving inferposition vein
grafting and primary repairs. Limb salvage was achieved in 92.9% of patients, though 15.3%
experienced complications, primarily ischemia and necrosis. The rate of iatrogenic frauma was
significantly higher in hemodynamically stable patients (18.4% vs 4.3%, p=0.007).

Conclusion: Early surgical intervention in extremity trauma is crucial for high limb salvage rates
and favorable outcomes. Despite a notable complication rate, timely management can mitigate
adverse effects. Future studies should focus on improving long-term functional outcomes and
developing comprehensive rehabilitation protocols tailored to extremity frauma patients.

Keywords: Extremity trauma, limb salvage, trauma management, vascular injury

(e} 4

Girig: Ekstremite travmalar, travma kaynakl morbidite ve mortalitenin dnemli bir nedeni olup,
tUm travma yatislarinin %70'ine kadarnni olusturabilmektedir. Ekstremite travmalarina eslik eden
vaskUler yaralanmalar, akut ekstremite iskemisi, kompartman sendromu ve uzuv kaybi gibi ciddi
komplikasyonlara yol acabileceginden dolayi &nemli zorluklar teskil etmektedir. Bu nedenle, taninin
hizli bir sekilde konulmasi ve cerrahi mUdahalenin zamaninda gergeklestiriimesi hasta sonuglarnnin
iyilestiriimesinde hayati Sneme sahiptir.

Yontem: Bu retrospektif kohort calismasinda, 2018-2023 vyillan arasinda bir O¢Uncl basamak
hastanede vaskUler ekstremite travmasi nedeniyle tedavi géren 85 hasta incelenmistir. Izole yumusak
doku yaralanmasi veya kronik yaralanmasi olan hastalar calismaya dahil edilmemistir. Demografik
veriler, yaralanma mekanizmalar, klinik bulgular, gérintileme ydntemileri, cerrahi midahaleler ve
sonuglar gibi veriler toplanmustir. Birincil sonuclar arasinda uzuv kurfarma ve mortalite oranlarn yer
alirken, ikincil sonuglar komplikasyonlar ve fonksiyonel iyilesme degerlendirilmistir.

Bulgular: Kohortun ortalama yasi 33,7 olup, hastalarnn %87,1'i erkekti. En sik karsilasilan yaralanma
alt ekstremite yaralanmalar olup, travmalann %31,8'i atesli silah yaralanmalarydi. Hastalarin
%90,6's1 travmadan sonraki ilk 6 saat icinde basvurmus ve %55,3'Unde hemodinamik instabilite
tespit edilmistir. Olgularin %91,8'inde cerrahi midahale gerekli olmus, en sik kullanilan yéntemler
inferpozisyon ven grefti ve primer onarmlar olmustur. Uzuv kurtarma orani %92,9 olarak bulunurken,
hastalarnn %15,3'Unde iskemik ve nekrotik komplikasyonlar tespit edilmisti. Hemodinamik olarak
stabil ho)stolqrdo iyatrojenik fravma orani anlamli derecede yUksek bulunmustur (%18,4'e karsi %4,3,
p=0,007).

Sonug: Ekstremite travmalannda erken cerrahi mUdahale, ylksek uzuv kurtarma oranlar ve olumlu
sonuclar icin kritik dneme sahiptir. Onemli bir komplikasyon orani gériimesine ragmen, zamaninda
yoénetim olumsuz etkileri azaltabilmektedir. Gelecekteki calismalar, uzun dénem fonksiyonel
sonuglariiyilestirme ve ekstremite travmalarina yénelik kapsamli rehabilitasyon protokolleri gelistirme
Uzerinde yogunlasmalidr.

Anahtar Kelimeler: Damar yaralanmasi, ekstremite kurtanimasi, ekstremite travmalan, travma
yonetimi
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Extremity fraumas, encompassing both upper and critical public health challenges, with over five million
lower limb injuries, represent a significant portion deaths annually attributed to injuries, and millions
of frauma cases worldwide and remain a leading more suffering long-term disabilities (1). Among these,
cause of morbidity and mortality. Based on the World  exiremity frauma is particularly prevalent, accounting
Health Organization (WHO), fraumais one of the most for up to 70% of all frauma admissions in emergency

Peer-Review: Double anonymized - Two External
Plagiarism Checks: Yes - intihal.net

Complaints: geneltip@selcuk.edu.ir Genel Tip Dergisi | e-ISSN: 2602-3741
Copyright & License: Authors publishing with the journal retain https://dergipark.org.tr/tr/pub/geneltip
the copyright to their work licensed under the CC BY-NC 4.0 https://yayinevi.selcuk.edu.tr/

174

Selcuk University Press



https://dergipark.org.tr/tr/pub/geneltip%0D%0D
https://yayinevi.selcuk.edu.tr/
mailto:geneltip%40selcuk.edu.tr?subject=
https://orcid.org/0000-0003-0110-3290
https://orcid.org/0000-0002-5675-5360

Surgical Strategies and Outcomes in Extremity Trauma- Orhan and Demirtas

Genel Tip Dergisi

departments globally (2). The mechanisms of such
injuries vary widely, ranging from road traffic accidents
and falls to violence-related incidents such as gunshot
and stab wounds, each presentfing unique challenges
in clinical management (3).

In high-energy trauma settings, the potential for
concomitant vascular injury is a crucial consideration,
as it can significantly affect limb viability and patient
outcomes. Vascular injuries associated with exiremity
frauma can lead fo devastating consequences,
including acute limb ischemia, compartment
syndrome, and, ultfimately, limb loss if not promptly
identified and managed (4). The presence of hard
signs of vascular injury, such as pulsafile bleeding,
expanding hematoma, and absent distal pulses,
often necessitates immediate surgical exploration. In
contrast, soft signs require a more nuanced approach
involving advanced imaging modalities to confirm the
extent of the injury. The timely and accurate diagnosis
of these injuries is critical, as delays in freatment are
associated with increased rates of amputatfion and
mortality (5).

The management of extremity frauma involves
a mulfidisciplinary  approach including
resuscitation, surgicalintervention, and comprehensive
postoperative care. The choice of surgical technique,
such as primary repair, inferposition vein grafting, or
fasciotomy, is dictated by the type and severity of the
injury. Early surgical intervention has been shown to
improve outcomes significantly, particularly in cases
of vascular injury where time to surgery is a crifical
determinant of limb salvage (6). Despite advances
in surgical techniques and perioperative care,
complications such as ischemia, necrosis, infection,
and chronic pain remain significant concerns, often
leading to prolonged hospital stays and repeated
interventions (7).

initial

Recent studies have highlighted the importance of
a standardized approach to managing exiremity
frauma, emphasizing early identification of vascular
injuries, appropriate surgical planning, and the use of
advanced imaging techniques to guide treatment
decisions (7). However, significant variability remains
in clinical practice, particularly regarding the optimal
timing of surgical intervention and the management
of complications. Additionally, there is a paucity of
data on the long-term functional outcomes of patients
surviving extremity trauma, particularly in resource-
limited settings where access to rehabilitation services
may be restricted (7).
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Given these gaps in the literature, this study aims to
provide a comprehensive analysis of extremity trauma
management in a tertiary care setfting, focusing on the
incidence and types of injuries, clinical presentations,
surgical interventions, and outcomes, including
limb salvage rates, complications, and long-term
functional recovery. By examining a diverse cohort of
patients over five years, we seek to identify key factors
influencing outcomes and propose evidence-based
recommendations for improving trauma care. The
findings of this study will contribute to the growing body
of evidence on exiremity frauma and inform clinical
guidelines, ultimately enhancing patient care and
reducing the burden of frauma-related disabilities.

Methods

This retrospective cohort study was conducted in the
cardiovascular surgery clinic of a tertiary university
hospital between January 2018 and December 2023.
The local ethics committee reviewed and approved
the study protocol, and informed consent was
obtained from all patients or their legal representatives.
The study adhered to the ethical principles outlined in
the Declarafion of Helsinki.

Study Population

The study included a total of 85 patients presenting
with extremity frauma. Inclusion criteria encompassed
patients presenting with acute extremity trauma,
defined as any injury involving the upper or lower
extremities resulting from blunt, penetrating, or mixed
mechanisms. Patients with major vascular injuries
involving large vessels such as the aorta, vascular
involvement of thoracic or abdominal organs, isolated
soft tissue injuries without vascular involvement,
chronic injuries, or those refusing fo give consent were
excluded from the study. Demographic data, including
age, gender, and injury characteristics were obtained
from electronic medical records of the hospital.

Clinical Assessment and Data Collection

Upon arrival at the emergency department, the
frauma team thoroughly assessed all patients. This
assessment included a detailed history, physical
examination, and the evaluation of hemodynamic
status. The clinical presentation was classified based
on hard signs (e.g., pulsatile bleeding, absent distal
pulses, cold, and pale limbs) and soft signs (e.g.. non-
pulsatile hematoma, reduced sensation) of vascular
injury. The hemodynamic status was categorized as
stable or unstable based on the initial vital signs and
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the need for resuscitation.

The collected data included the fime to clinical
presentation defined as the interval between the injury
and the initial presentation to the trauma center. It
also included information about the mechanism of the
injury (such as gunshot wounds, road traffic accidents,
and stab wounds), as well as specific causes and
related details about the injuries.

Imaging and Diagnostic Methods

Diagnostic imaging was used based on clinical need.
Allpatientshad X-rays to check for fractures and foreign
objects. Computed tomography angiography was
used fo look for suspected vascular injuries, especially
in cases where clear signs were not present. Duplex
ultrasonography was used for patients suspected of
having venous injuries or when immediate surgery was
not needed. In unstable patients or those needing
cardiopulmonary resuscitation, diagnosis relied only
on physical examination. The choice of imaging
was based on the patient’s condition and available
resources, as the emergency department physicians
decided.

Surgical Interventions and Management

In cases of confirmed vascular injury or when
conservative management was insufficient, surgery
wasnecessary. The surgical procedure was determined
based on the nature and severity of the injury. Opfions
included interposition vein grafts, primary repair,
fasciotomy, or a combination of these, as well as limb
amputation when necessary. All surgeries took place
in a dedicated cardiovascular surgery operating room
equipped with full resuscitation capabilities and were
performed by an experienced vascular team. Trauma
teams were called in when required. The timing of
surgery was recorded as either “less than six hours” or
“more than six hours” post-injury, depending on the
clinical urgency.

The type of anesthesia used, the length of the surgery,
and any complications during surgery were carefully
documented. After the surgery, standard trauma
care procedures were followed, which included
antficoagulation therapy, infection prevention, and
close monitoring for signs of compartment syndrome
or ischemia.

Outcome Measures

The study's main goals were to determine the rates
of saving limbs, mortality, and the occurrence of
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major complications such as ischemia, necrosis,
and infections. Secondary goals included the
length of hospital stay, rates of readmission due to
complications, and the need for blood transfusion.
Long-term outcomes were evaluated using follow-up
notes at the first, third, sixth, and 12th months after the
discharge. Standardized scoring systems were used
to assess full functional recovery and the presence of
functional disabilities.

Statistical Analysis

Descriptive statistics were used fo summarize patient
demographics, injury characteristics, and clinical
outcomes. Continuous variables were expressed
as mean * standard deviatfion (SD) based on data
distribution, while categorical variables were presented
as frequencies and percentages. Comparisons
between groups were performed using the chi-square
test for categorical variables and the independent
t-test for continuous variables. A p-value of <0.05 was
considered statistically significant. All analyses were
conducted using the Stafistical Package for Social
Sciences (SPSS) for Windows, software (version 29.0,
IBM Corp., Armonk, NY, USA).

Results
Demographics and Injury Characteristics of Patients

The study included a total of 85 patients with exiremity
frauma. The mean age of the patients was 33.7 years,
ranging from four fo 84 years. Among the patients,
87.1% were male (n=74) and 12.9% were female
(n=11). Most injuries affected the lower exiremities,
with the left lower extremity being the most frequently
aoffected area (36.5%, n=31), followed by the right
lower extremity (34.1%, n=29). In comparison, injuries
to the upper extremities were less common, with 20%
(n=17) involving the right upper extremity and 9.4%
(n=8) affecting the left upper extremity (Table 1).

When examining the causes of injury, the most
frequent reasons were gunshot wounds (31.8%, n=27),
road fraffic accidents (29.4%, n=25), and stab wounds
(23.5%, n=20). Gunshot wounds stood out as the
primary cause of injury (Table 1).

Of the gunshot-related injuries, 61.53% were shotgun
and 38.46% were gunshot. Shotgun injuries had more
extensive tissue damage and multiple vascular injuries
than gunshot injuries and generally required more
aggressive vascular repair and debridement.
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Clinical Presentation and Hemodynamic Status

The majority of patients (90.6%, n=77) arrived at
the healthcare facility within é hours of the injury.
Upon admission, 55.3% (n=47) of patients were
hemodynamically unstable, while 44.7% (n=38)
were hemodynamically stable. In hemodynamically
unstable patients, the rate of combined (arterial +
venous) injuries was significantly higher compared
to stable patients (59.6% vs 28.9%; p=0.013). Among
the hemodynamically unstable patients, the most
frequently observed hard signs were pulsatile bleeding
(59.8%, n=49), absence of distal pulses (22.0%, n=18),
and cold, pale extremities (18.3%, n=15). On the other
hand, soft signs were found in 37.6% of the cases (n=32),
with non-pulsatile hematoma and neurological deficits
being the most common findings. The findings were
similar in patients presenting with hard and soft signs.
In hemodynamically stable patients, the incidence of
iatrogenic trauma was significantly higher compared
to unstable patients (18.4% vs 4.3%; p=0.007). (Table 1)

Table 1. Demographic and Injury Characteristics of
Hemodynamically Stable and Unstable Patients

_ HD Unstable
HD Stable (n=38) (n=47) p-value

Age (years) 34.76+20.52 32.85+14.46 0.629
Gender

Male 32 (84.2%) 42 (89%) 0.530
Related Extremities

Right Upper

Limb 11 (28.9%) 7 (14.8%)

Left Upper

T 4(10.5%) 3 (6.4%)

0.293

Right Lower

s 10 (26.3%) 19 (40.4%)

Left Lower

TS 13 (34.2%) 18 (38.3%)
Mechanism of
Injury

Gunshot

Weunek 8(21.1%) 19 (40.4%)

Road Traffic

Collusion 8(21.1%) 7 (14.9%)

Stab Wounds 4 (10.5%) 11 (23.4%)

Industrial

or Heavy

Machinery Sl 3 (64%) 0.007*

Trauma :

Blunt Injury 1(2.6%) 0 (0.0%)

Fall 1(2.6%) 3 (6.4%)

Glass-related

Influy 6 (15.8%) 2 (4.3%)

latrogenic o

Te——- 7 (18.4%) 2 (4.3%)°

*The p-value (p=0.007) indicates a statistically significant linear relationship

between the injury mechanism and hemodynamic status. HD: Hemodynamically

In our cohort, multisystemic involvement was observed
in 41.66% of patients with orthopedic injuries and 35.48%
of patients with thermal or non-thermal nerve injuries,
emphasizing the importance of a multidisciplinary
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approach in managing such complex tfraumas.
Surgical Interventions and Outcomes

Surgical intervention was performed on 91.8% of
patients (n=78). The most common procedures were
interposition vein grafts (52.9%, n=45), primary repairs
(24.7%, n=21), and fasciotomies (22.4%, n=19). The vast
maijority of surgeries (97.6%, n=83) were done within
the first 6 hours following the injury, highlighting the
urgency of surgical intervention in fraumatic vascular
injuries. Limb salvage was achieved in 92.9% (n=79) of
cases. Amputation was necessary for severe ischemia
or non-viable limbs, and the decision was made
either during the initial surgical procedure or during
subsequent inferventions following the first operation
(Table 2).

Table 2. Distribution of Surgical Procedures Performed in
Hemodynamically Stable and Unstable Patients

HD Stable HD Unstable
(n=38) (n=47) p-valve

Interposition Vein Graft 18 (47.4%) 27 (57 .4%)

Interposition ePTFE Graft 1(2.6%) 4 (8.5%)

Primary Vascular Repair 17 (44.7%) 11 (23.4%)

Ligation 1(2.6%) 2 (4.3%) 0.213*
End-to-end Suturing 0 (0.0%) 1(2.1%)

Patch-plastic Repair 1(2.6%) 0 (0.0%)
Thrombectomy 0 (0.0%) 2 (4.3%)

* The p-value (p = 0.213) indicates no statistically significant difference between
the hemodynamically stable (HD Stable) and hemodynamically unstable (HD

Unstable) groups regarding the distribution of surgical procedures.

Complications and Hospital Course

In 15.3% of cases (n=13), complications were observed,
with the most common being ischemia (30.8%, n=4),
necrosis (23.1%, n=3), and infections (15.4%, n=2). The
average hospital stay was 8.5 days, ranging from 1 to
37 days. Additionally, 15.3% of patients (n=13) were
readmitted due to the need for additional surgical
procedures or infection management (Table 3).

Table 3. Complication Rates in Hemodynamically Stable and
Unstable Patients Following Surgical Intervention

HDstable "0 Jnsta - pova-
No Complication 35(92.1%) 37 (78.7%)
Compartment Syndrome 0 (0.0%) 2 (4.3%)
Reperfusion Injury 0 (0.0%) 4 (8.5%)
Bleeding on Surgical Site 1(2.6%) 0 (0.0%)
Disseminated Intravascular Coagulation 1(2.6%) 0 (0.0%) 0.14
Hematoma 0 (0.0%) 1(2.1%)
Ischemia 1(2.6%) 0 (0.0%)
Necrosis 0 (0.0%) 1(2.1%)
Osteomyelitis 0 (0.0%) 2 (4.3%)
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Blood Transfusion and Long-Term Outcomes

64.7% of patients (n=55) required a blood fransfusion,
with an average fransfusion volume of 3.2 units per
patient. In long-term follow-ups, 87.1% of patients
(n=74) achieved full recovery without significant
disability, while 12.9% (n=11) continued to experience
functional disability due to nerve damage or other
reasons.

Discussion

The current study provides valuable insights info the
demographic characteristics, injury mechanisms,
clinical presentations, surgical interventions, and
outcomes of patients with extremity trauma. Our
findings highlight several critical aspects of trauma
care aligning with and expanding upon the
existing literature, suggesting areas for confinued
improvement and future research. This discussion will
contextualize our results within the broader scientific
discourse, drawing comparisons with similar studies
and emphasizing the implications for clinical practice.

In this cohort of 85 patients, the predominance of
male patients (87.1%) and a mean age of 33.7 years
reflect a demographic profile commonly reported in
frauma studies worldwide. For instance, a systematic
review by Kataria et al. (2023) noted that males are
disproportionately affected by trauma due to greater
involvement in high-risk activities such as driving,
manuallabor, and sports (8). Our findings are consistent
with those of Sharifian et al. (2024), who also reported
a high incidence of extremity injuries among young
adult males, particularly in urban settings. The similar
distribution of demographics highlights the persistent
vulnerability of young males fo frauma, suggesting
the need for preventive strategies focused on this
demographic. The observed gender disparity may
be attributed to behavioral and sociocultural factors,
necessitating targeted public health interventions to
mitigate risks among these high-risk groups (4).

The distribution of injury mechanisms in our study,
particularly the high incidence of gunshot wounds
(31.8%). road fraffic collisions (29.4%), and stab wounds
(23.5%), mirrors global patterns reported in trauma
literature. Gunshot wounds as a leading cause of
injury are consistent with findings from urban trauma
centers in the United States and South Africa, where
frearm-related violence is prevalent. For instance,
studies from the US urban centers have shown that
firearms are responsible for a significant proportion of
frauma cases, with over 80% of firearm-related injuries
requiring hospitalization and a mortality rate of 10-13%
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depending on the number and severity of gunshot
wounds (9-12). Our results also align with data from
the WHO Global Status Report on Road Safety (2018),
highlighting road tfraffic accidents as a leading cause
of worldwide morbidity and mortality. The prevalence
of violent injury mechanisms underscores the necessity
for violence prevention programs and stricter firearm
control measures to reduce tfrauma incidence.

Shotgun injuries usually lead to greater soft tissue
damage and vascular disruption than gunshot injuries,
necessitating more aggressive surgical repair or
debridement and reconstructive procedures.

The substantial proportion of injuries resulting from
violent mechanisms underscores the urgent need
for comprehensive violence prevention programs
and stricter firearm confrol policies, as advocated by
recent public health studies (1, 9).

Clinically, the maijority of our patients (90.6%) presented
within 6 hours of injury, reflecting a commendable
response time crifical for favorable outcomes in
frauma care. This is in line with the principles of
damage control surgery and early resuscitation,
which emphasize the importance of prompt surgical
intervention to mitigate the effects of hemorrhagic
shock and minimize secondary complications (13). The
relatively high rate of hemodynamic instability (55.3%)
upon admission in our cohort emphasizes the severity
of injuries managed in this setting and necessitates
preparedness for rapid intervention. The presence of
hard signs of vascular injury, such as pulsatile bleeding
(59.8%) and absent distal pulses (22.0%), necessitated
immediate surgical exploration, which is consistent
with current guidelines for managing vascular trauma
(14).

The high rate of multisystemic involvement, including
orthopedic and nerve injuries, highlights the need for a
collaborative approach among vascular, orthopedic,
and neurosurgical teams fo optimize outcomes in
extremity frauma patients.

The high rate of surgical intervention (91.8%) in our
cohort, with interposition vein grafts and primary repairs
being the most frequently performed procedures,
reflects the complexity of managing extremity
frauma, particularly when major vascular structures
are involved. These findings are comparable to those
of Feliciano et al. (2013), reporting similar surgical
approaches in their analysis of vascular injuries (15).
The frequent use of interposition vein grafts (47.4% in
stable and 57.4% in unstable patients) underscores
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the critical role of vascular grafting techniques in limb
salvage efforts, particularly in complex trauma cases.
The success of limb salvage in 92.9% of cases in our
study is noteworthy and compares favorably with limb
salvage rates reported in other contemporary trauma
series (16). However, the 7.1% rate of amputation,
although relatively low, underscores the challenges
of managing severe vascular injuries and the critical
importance of fimely, definitive surgical care to
optimize outcomes.

Complications were observed in 15.3% of our patients,
with ischemia and necrosis being the most common.
This complication rate is comparable to the one
reported by Kontopodis et al. (2024), identifying similar
postoperative complications in patients with complex
extremity trauma (17). These findings underscore the
importance of meticulous intraoperative technique
and vigilant postoperafive monitoring to prompftly
identify and address complications. Additionally,
the significantly higher rate of iafrogenic trauma in
hemodynamically stable patients (18.4% vs 4.3%;
p=0.007) warrants attention. This finding may suggest
that stable patients are subjected to more extensive
diagnostic or interventional procedures, potentially
increasing their risk of iatrogenic injury. Identifying the
factors conftributing to this higher rate of iafrogenic
frauma could guide procedural refinements aimed
at minimizing such complications. Moreover, our data
indicate that a significant portion of patients required
blood transfusions (64.7%). reflecting the substantial
blood loss often associated with severe extremity
frauma. This aligns with studies by Kontopodis et al.
(2024), which underscore the necessity of robust
transfusion protocols and the management of
coagulopathy in frauma patients (17).

Long-term follow-up in our study revealed that while
87.1% of patients achieved full recovery, a notable
12.9% experienced functional limitations, primarily
due to nerve damage or prolonged ischemia. These
findings highlight the potential for significant long-term
morbidity following extremity trauma, even in cases
where initial limb salvage is successful. This is consistent
with the work of Konfopodis et al. (2024), reporting
persistent functional impairments in a subset of trauma
survivors (17). The observed functional impairments
underscore the importance of post-discharge
rehabilitation and long-term follow-up to address
residual disabilities and optfimize recovery. Such
outcomes underscore the need for comprehensive
rehabilitation programs tailored to the needs of
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extremity trauma patients to enhance functional
recovery and quality of life.

Conclusion

In summary, this study offers a comprehensive analysis
of extremity frauma management, highlighting
the importance of early diagnosis, prompt surgical
intervention, and vigilant monitoring to opfimize limb
salvage and reduce complications. Our findings
underscore the high success rate of limb salvage
(92.9%) achieved through interposition vein grafts
and primary repairs, alongside the challenges posed
by complications such as ischemia and necrosis.
The significantly higher rate of iatrogenic trauma
in hemodynamically stable patients also suggests
areas for targeted procedural improvements. These
insights align with best practices in trauma care
and emphasize the need for tailored rehabilitation
programs fo address long-term functional limitations.
Future research should consider multi-center trials
to validate these findings across diverse populations
and explore novel strategies in rauma management
further enhancing patient outcomes. By infegrating
these insights into clinical practice, we can advance
the care of extremity trauma patients, ultimately
improving both immediate and long-term outcomes.
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ABSTRACT

Aim: Peripheral blood smear analysis is a cornerstone diagnostic tool in hematology. For pregnant
women with coronavirus disease 2019 (COVID-19), this diagnostic technique assumes heightened
s(i:%’liﬁcon?(:e. Our study aims to elucidate the peripheral smear findings in pregnant women with
VID-19.
Method: Our study participants comprise 50 pregnant women diagnosed with COVID-19 and
50 controls. Clinical findings, medications, peripheral blood smear, and complete blood count
parameters are some of the variables examined here. The chi-square tests were employed to
compare categorical measurements. Samples t-test was used for numerical measurements. The
groups were compared in terms of complete blood count parameters. Significant differences were
identified between the groups.
Results: The values of ferritin, C-reactive protein, procalcitonin, D-dimer, activated partial
thromboplastin time (aPTT), and fibrinogen exhibited significant differences among the groups. The
lymphocyte ratio in the COVID-19 group is lower, compared to the control group. The proportions
of band cells, ymphocytes, monocytes, neutrophils, vacuolated monocytes, and hypersegmented
neufrophils exhibit statistically significant differences between the groups. Peripheral blood
abnormalities are prevalent in microbial infections, particularly in viral infections.
Conclusions: These abnormalities can provide insights into the underlying pathophysiological
changes. In patients with COVID-19, no abnormalities have been observed in platelets
and erythrocytes. However, compared to the controls, atypical monocytes and neutrophil
hypersegmentation are significantly elevated in COVID-19 patients.

Keywords: Complete blood count, COVID-19, lymphocyte ratio, peripheral blood smear, pregnant
women

oz

Amag: Periferikkan yayma analizihematolojide temel birtaniaracidir. COVID-19'lu gebe kadinlarda,
bu tani teknigi daha da énem kazanmaktadir. Calismamiz COVID-19'lu gebe kadinlarda periferik
yayma bulgularini agiklamayr amaglamaktadir.

Materyal ve Yontemler: Calismamizin katilimcilan COVID-19 tanisi almis 50 gebe kadin ve
50 kontrolden olusmaktadir. Klinik bulgular, ilaglar, periferik kan yaymasi ve tam kan sayimi
parametreleri incelenen degiskenlerden bazilandir. Kategorik dlcimleri karsilastirmak icin Ki-Kare
testleri kullanildi. Sayisal dlcUimler icin Ornek T-Testi kullanildi. Gruplar tam kan sayimi parametreleri
agisindan karsilastinldi. Gruplar arasinda anlamli farkliliklar belirlendi.

Bulgular: Ferritin, CRP, prokalsitonin, D-dimer, aPTT ve fibrinojen degerleri gruplar arasinda anlamli
farkliliklar gésterdi. COVID-19 grubunda lenfosit orani kontrol grubuna gdére daha distkttr. Bant
hdcreleri, lenfositler, monositler, nétrofiller, vakuolll monositler ve hipersegmente nétrofillerin oranlari
gruplar arasinda istatistiksel olarak anlamii farkliiklar géstermektedir. Periferik kan anormallikleri
mikrobiyal enfeksiyonlarda, 6zellikle viral enfeksiyonlarda yaygindir.

Sonuglar: Bu anormallikler altta yatan patofizyolojik degisikliklere dair icgdriler saglayabilir.
COVID-19 hastalarinda trombositlerde ve eritrositlerde anormallik gdzlenmemistir. Ancak kontrollerle
karsilastinldiginda atipik monositler ve nétrofil hipersegmentasyonu COVID-19 hastalarinda énemli
OlcUde yUksektir.

Anahtar Kelimeler: COVID-19, gebe kadinlar. lenfosit orani, periferik kan yaymasi, tam kan sayimi
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Peripheral blood smear analysis is a cornerstone Pregnancy induces physiological alterations in the
diagnostic tool in hematology, providing critical hematologic system, including increased plasma

insights into the morphology and composition of volume,

dilutional  anemia, and leukocytosis,

blood cells (1). In the context of pregnant women with complicating the interpretation of blood smears (3). The
coronavirus disease 2019 (COVID-19), this diagnostic advent of COVID-19 introduces further complexities.
technique assumes heightened significance, given SARS-CoV-2 infection has been associated with
the unique hematologic changes during pregnancy hematologic abnormalities, including lymphopenia,

and the additional impact of the viral infection on neutrophilia,
maternal and fetal health (2).

thrombocytopenia, and  atypical
lymphocytes (4). These aberrations reflect the body's
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immune response fo the virus and are pivotal in
prognostication and therapeutic decision-making (4).

In pregnant women with COVID-19, a peripheral
blood smear can reveal crucial data informing both
maternal and fetal prognosis (5). For instance, severe
lymphopenia might indicate a more aggressive
disease course (6), necessitating closer monitoring and
potentially more intensive therapeutic interventions.
Moreover, detecting thrombocytopenia, especially
in conjunction with elevated D-dimer levels (7),
may suggest a predisposition to thromboembolic
events, a recognized complication of COVID-19.
This is particularly concerning in pregnancy, where
hypercoagulability is already a physiological state,
thus amplifying the risk of adverse outcomes such as
venous thromboembolism (8).

Furthermore, the presence of fragmented red blood
cells or schistocytes (?) on a blood smear could be
indicative of microangiopathic hemolytic processes,
which, in the setting of COVID-19, may suggest
severe complications like disseminated infravascular
coagulation or preeclampsia superimposed by viral
infection (10). The differentiation of these conditions is
crucial, as they have distinct management protocols
and implications for maternal and fetal health (8-10).

The clinical significance of peripheral blood smear
findings extends beyond immediate therapeutic
implications (1). They can also provide prognostic
information, guiding the need for intensive care and
informing decisions regarding the timing and mode of
delivery to optimize maternal and neonatal outcomes
(11). In addition, serial blood smear examinations can
help monitor the progression of the disease and the
effectiveness of interventions, thereby enabling a
dynamic and responsive approach to management

(11).

In summary, peripheral blood smear analysis in
pregnant women with COVID-19 is an invaluable
diagnostic modality, offering profound insights into
hematologic changes with significant clinical and
prognostic implications. Its role in the comprehensive
management of these patients underscores the
importance of meticulous hematologic evaluation
in the context of this complex interplay between
pregnancy and viral infection. As the pandemic
evolves, continued research info the hematologic
manifestations of COVID-19 in pregnancy will be
essential to refine diagnostic criteria and therapeutic
strategies, ultimately enhancing maternal and fetal
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health outcomes. Our study aims to elucidate the
peripheral smear findings in pregnant women with
COVID-19 infection and determine their clinical
significance.

Materials And Methods
Study Population

Our study’s parficipants comprised 50 pregnant
women diagnosed with COVID-19 presenting to a
tertiary healthcare center in Adana, TUrkiye, and 50
healthy pregnant women consenting to participate.
The confrol group consists of healthy pregnant
participants.

Power Analysis

A power analysis was employed to determine the
sample size. The effect size was set at d=0.75, the
power (1-B) at 0.90, and the allocation ratio at 1.
Consequently, the minimum required sample size was
40 individuals per group.

Study Design and Participants

This is a prospective, controlled study. It included
100 participants diagnosed with COVID-19 between
November 2021 and January 2022 at a tertiary facility
in Adana in Turkiye. The researchers collected and
analyzed the data about all participants.

Exclusion Criteria

Participants refusing to participate in the study,
Individuals outside the 18-45 age range.

Those using acetylsalicylic acid (ASA).

Groups

Group 1: Pregnant women diagnosed with COVID-19.
Group 2: Conftrol group.

Examined Variables

Age, height, weight

Obstetric history (gravidity, parity, abortions, number
of living children)

Previous surgeries
Comorbidities

Clinical findings
saturation)

(cough, dyspnea, fever, oxygen

Medications used

Gestational age
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Week of delivery

Mode of delivery

APGAR score of newborns

Neonatal or maternal intensive care requirement
Duration of hospital stay

Peripheral blood smear

Complete blood count parameters

Ethics
Approval was obtained from the local ethics
committee (Date and number: 11/11/2021-1623).

Participation in the study was voluntary. Informed
consent was obtained, stating that the participants’
identities would remain confidential. The principles of
the Declaration of Helsinki were adhered to throughout
all stages of the research.

Statistical Analysis

In descriptive statistics, categorical measurements are
presented as counts and percentages, while numerical
measurements are expressed as means and standard
deviations (and medians where necessary). The Chi-
Square tests were employed to compare categorical
measurements between groups. The Shapiro-Wilk test
was utilized to analyze the normality of the distribution
of numerical measurements. If the data conformed to
a normal distribution, the Independent Samples T-Test
was used for numerical measurements; otherwise,
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the Mann-Whitney U test was applied. The Statistical
Package for Social Sciences for the Windows, version
20.0 software was employed for the statistical analysis
of the data (SPSS, IBM Corp., Armonk, NY, USA). A
statistical significance level of 0.05 was considered for
all tests.

Results

The groups were compared in terms of age, pregnancy
week, cough, dyspneaq, fever, and oxygen safuration.
Significant differences were identified between the
groups concerning the data on pregnancy week,
cough, dyspnea, and fever. The other variables were
similar in both groups. In the control group, none of
the parficipants exhibited cough, dyspnea, or fever
symptoms.

The groups were compared in terms of complete
blood count parameters. Significant differences were
identified between the groups. The values of ferritin,
C-reactive profein (CRP), procalcitonin, D-dimer,
activated partial thromboplastin time (aPTT), and
fibrinogen exhibited significant differences among the
groups. These differences were statistically significant.
The other parameters, however, were at similar levels
across the groups. The CRP, procalcitonin, D-dimer,
aPTT, and fibrinogen values were elevated in the
COVID-19 group compared to the control group.
Conversely, the ferritin level is lower (Tables 1 and 2)
(Figure 1).
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Figure 1. The values of ferritin, CRP, procalcitonin, D-dimer, aPTT, and fibrinogen. A. Ferritin, B. CRP, C. Procalcitonin, D. D-Dimer,

E. aPTT, F. Fibrinogen
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Table 1. Comparison of gestational weeks, cough, dyspnea,
and fever between groups

Groups (MeanzSD) COVID-19 Patients Controls P
Gestational Weeks 30.4+6.9 36.7+4 <0.001
Cough <0.001
Yes 39 (78%) 0 (0%)
No 11 (22%) 50 (100%)
Dyspnea <0.001
Yes 19 (38%) 0 (0%)
No 31 (62%) 50 (100%)
Fever 0.006
Yes 8 (16%) 0 (0%)
No 42 (84%) 50 (100%)
O, saturation 96.961+2.46 96.96+0.97 1

Table 2. Comparison of complete blood count between

groups
Groups
COVID-19 Patients Controls P
WBC* 8.8+2.9 9.8+4 0.150
RBC* 3.940.6 3.9+0.4 0.938
HGB* 10.9+1.4 10.7+1.6 0.502
PLT* 221.8+84.3 213.1+75.1 0.586
Ferritin** 42.6 (49.3) 54.5 (35.9) 0.025
CRP** 18.7 (53.9) 4.8(15.8) <0.001
Procalcitonin** 0.05 (0.04) 0.03 (0.03) <0.001
Troponin* 4+2.4 3.8+2.4 0.739
D-Dimer** 1215 (1152) 483.5 (153) <0.001
Prothrombin Time * 11.540.7 11.7+0.9 0.264
INR* 0.93+0.06 0.95+0.08 0.172
aPTT* 25.613.9 241422 0.018
Fibrinogen* 483.2+136.9 392.9+108.5 <0.001

*MeantSD, *Median. WBC: White blood cell, RBC: Red blood cell, HGB:
Hemoglobin; PLT: Platelets; CRP: C-Reactive Protein; INR: International normalized
ratio, aPTT: Activated partial thromboplastin time.

Peripheral blood smear results in our study indicate
that the lymphocyte ratio in the COVID-19 group is
lower compared to the control group, while other
values are elevated. The proportions of band cells,
lymphocytes, monocytes, neutrophils, vacuolated
monocytes, and hypersegmented neutrophils exhibit
statistically significant differences between the groups.
The groups are similar in terms of Platelet Structure and
Erythrocyte Structure. Vacuolated monocyte and
hypersegmented neutrophil forms were observed
exclusively in the COVID-19 group. The confrol group
did not detect these forms (Table 3) (Figure 2).

Table 3. Findings of peripheral blood smear

Groups
G- Controls P
Patients
Band Cells (%) 20.5+4.3 5.712.1 <0.001
Lymphocytes (%) 12.74£4.5 37.7£6.9 <0.001
Monocytes (%) 7.3+2.6 5.442.1 <0.001
Neutrophils (%) 60+5.8 56.3+7.2 0.006
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Platelet Structure

36 (72%) 38 (76%)
Fg’r’g”;"' 1 (2%) 4(8%) 0.245
small 13 (26%) 8 (16%)
Erythrocyte Structure
Normochromic Normocytic 46 (92%) 47 (94%) 0.999
Hypochromic Microcytic 4 (8%) 3 (6%)
Monocyte Structure
Vacuolated 32 (64%) 0 (0%) <0.001
Normal 18 (36%) 50 (100%)
Neutrophil Structure
Hypersegmentation 17 (34%) 0 (0%) <0.001
Normal 33 (66%) 50 (100%)

Discussion

In our study, the groups were compared based on
complaints of cough, shortness of breath, fever,
and oxygen safuration measurements. Significant
differences were detected between the groups
concerning the cough, shortness of breath, and
fever data. Cough, shortness of breath, and fever are
among the most common complaints of COVID-19.
According to the analysis of studies, fever is observed
in 81.2%, cough in 58.5%, and dyspnea in 26.1% of
COVID-19 patients (12).

None of the participants in the control group exhibited
symptoms of cough, shortness of breath, or fever.
Oxygen saturation was similar in both groups, with
values in the COVID-19 and control groups being
relatively close to each other. This finding confradicts
the information available in the literafture (13-15).

Respiratory involvement is joint in  COVID-19
(1¢6). Different levels of low oxygen saturatfion
can be detected, including clinical, subclinical,
or asymptomatic presentations (17). The

pathophysiological mechanisms of low oxygen
saturation are multifactorial. The development of
localized inflammatory damage progressing to
interstitial lung edema and microvascular thrombosis
are among the most critical mechanisms. Low oxygen
safuration tends to be accompanied by impaired
vasoregulation, dysregulated lung perfusion, and
hypercoagulability. It is considered responsible for

rapid clinical deterioration and mortality (18).

Some studies have found that the oxygen saturation
values of COVID-19 patients correlate with their short-
term outcomes and the severity of the disease (14).
The situation detected in our study may be related to
the severity of the diseases in our participants. The high
oxygen satfurafion is correlated with the severity of
the disease. The number of participants experiencing
severe infection might be low, which could result in
similar oxygen saturatfion values across the groups.

Significant differences in complete blood count
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Figure 2. A. Band cells, B. Lymphocytes, C. Monocytes, D. Neutrophils

parameters were identified between the groups.
Ferritin, CRP, procalcitonin, D-Dimer, aPTI, and
fiorinogen levels demonstrated statistically significant
variations among the groups. However, other
parameters remained at similar levels across the
groups. In the COVID-19 group, CRP, procalcitonin,
D-dimer, aPTT, and fibrinogen levels were elevated
compared to the control group, while ferritin levels
were lower.

Laboratory abnormalities identified in COVID-19
include lymphopenia in approximately 50% of
patients, leukopenia, eosinopenia, neutrophilia, and
monocytosis (19-21). In the literature, lymphopenia
is reported as the most significant hematological
finding associated with COVID-19, known to indicate
the severity of the disease (22). Various hypotheses
have been proposed regarding the mechanism of
lymphopenia. These include viral toxicity due to ACE-2
(Angiotensin-converting enzyme) receptor expression,
lymphocyte apoptosis, and metabolic products
causing lymphocyte inhibition (23).

In one study reporting absolute lymphopenia in 15% of
participants, a decrease in absolute T cell count was
detected in 90% of participants using flow cytometry
analysis, and all participants with decreased T cell
counts required mechanical ventilation (24). Disease
activity is associated with changes in lymphocyte
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subpopulations in COVID-19 patients. Flow cytometry
is offen used as a sensitive method to detect these
changes. A similar study reported that no specific
complete blood count abnormalities were detected
in COVID-19 cases compared with conftrols (25).

Significant differences were identified among the
groups concerning complete blood count parameters.

In one study, ferritin levels were significantly higher in
moderate and severe COVID-19 infections compared
to mild infections. In the same study, ferritin levels
were higher in those with complications, compared to
those without. In addition, median ferritin levels were
increased in those treated in intensive care units (26).
In our studly, ferritin levels of COVID-19-positive patients
were lower than those of negative patients. This
seemingly contradictory situation is due to the analysis
of different data in the two studies.

The pathogenesis of COVID-19 is complex (27). The
virus's entry into the body triggers the release of various
cytokines and chemokines, initiating an adaptive
immune response characterized by lymphopenia
and neutrophilia (28). The increase in cytokines
exacerbates the body’s systemic inflammation (29).
During this process, inflammatory biomarkers such as
Interleukin-6, Lactate dehydrogenase, CRP, D-Dimer,
and Ferritin rise; these biomarkers predict disease
severity and response to tfreatment (30-32). Aside from
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Ferritin, the data obtained from our study support
these findings.

Only a limited number of studies in the literature
investigating peripheral smear findings in COVID-19.
One study on this subject reported the presence of
monolobed neutrophils, neutfrophilic granulation,
abnormal platelet morphology, and apoptotic
cells (33). The results of this study indicated that the
abnormalities in neutrophils resolved following antiviral
freatment (33).

The results of our study indicate the presence of
hypersegmentation in neutrophils in 34% of COVID-19
cases. Inthisrespect, our findings are consistent with the
study above. Neutrophil hypersegmentation can be
observed in anemic conditions such as vitamin B12 and
iron deficiency, chemotherapy toxicity, and uremia
(34-36). In our study, no other condition in the COVID-19
group could cause neutrophil hypersegmentation. In
a study examining the peripheral smears of COVID-19
cases, hypersegmented neutrophils were detected
in 84% (37). The same study reported the presence of
giant platelets and atypical lymphocytes in all cases.
The frequency of hypersegmented neutrophils in the
conftrol group was 25%, and no atypical lymphocytes
or giant platelets were observed (37). In contrast to this
study, the frequency of neutrophil hypersegmentation
identified in our study was lower. Additionally, none of
the controls exhibited hypersegmentation.

Peripheral blood abnormalities are prevalent in
microbial infections, particularly in viral infections.
These abnormalities can provide insights info the
underlying pathophysiological changes. In patients
with COVID-19, no abnormalities have been observed
in platelets and erythrocytes. However, compared
to controls, atypical monocytes and neutrophil
hypersegmentation are significantly elevated in
COVID-19 patients.

Ourstudyhascertainlimitations. Itisessentfialto evaluate
our findings and their applicability critically. Firstly,
although the sample size represents the population
under investigation, ethnic groups underrepresented
or populations with various comorbidities have not
been considered. COVID-19 symptoms may manifest
differently in these populations, potentially influencing
the results. Additionally, our study focused on
hospitalized patients, which may lead to inaccuracies
when generalizing the findings to individuals with mild
or asymptomatic disease courses. Another limitation
lies in the rapidly evolving nature of COVID-19. The
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emergence of new variants and changes in public
health interventions may affect the progression of the
disease and the efficacy of freatments. Consequently,
some of the study's outcomes may become less
applicable to future outbreaks.
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ORIGINAL ARTICLE
Demographic Characteristics and Etiological Distributions of Poisoning

Cases Admitted to Pediatric Emergency Clinic: A Retrospective Cross-
Sectional Study

Cocuk Acil Klinigine Basvuran Zehirlenme Vakalarinin Demografik
Ozellikleri ve Etiyolojik Dagihmlari: Retrospektif Kesitsel Calisma
'Sadiye Sert , 'Ebru Buldu , 'Sekibe Isik Disci , 'Serife Karacal Say , 'THakan Candan

' Department of Pediatrics, Konya ABSTRACT
Beyhekim Training and Research
Hospital, Konya, Turkiye Aim: Poisoning, defined as exposure to harmful substances leading to organ dysfunction, is

a prevalent global health concern, particularly affecting children under the age of five.
Understanding the demographics and etiological distributions of poisoning cases is crucial for
effective diagnosis. We aimed to ascertain the demographic characteristics and etiological
distributions of individuals presenting to the pediatric emergency due to acute poisoning.

Correspondence Methods: This retrospective study evaluated the clinical data of patients aged 0-18 years admitted
to the Pediatric Emergency Clinic at Konya Beyhekim Training and Research Hospital for poisoning

Sadiye Sert between January 1st, 2023, and September 15th, 2024.

Department of Pediatrics, Konya Results: Among the patients, 229 (88.4%) were asymptomatic, while 30 (11.6%) exhibited one or

Beyhekim Training and Research more symptoms (Median age: 3.9 years, interquartile range: 12 years). In cases of accidental

Hospital, Konya, Turkiye poisoning, the most frequently ingested substances were caustic or corrosive agents (55 cases,

25.7%) and analgesic-antipyretic medications (36 cases, 16.8%). Gender-based comparisons
revealed that the frequency of poisoning due to pharmacological agents was significantly higher
in females (odds ratio [OR]: 2.837, 95% Cl: 1.682-4.785, p<0.0001). Among the age groups, those
aged 2-6 years showed a significantly higher prevalence of pharmacotoxic poisonings compared
to other groups (p < 0.0001). Seasonal analysis indicated that summer had the highest occurrence
of significant increases in cases (60 out of 162, 37%). Pharmacological agents, notably analgesics,
were more frequently involved in poisonings, with a higher prevalence in females and preschool
children. In confrast, non-pharmacological poisoning cases were more common in males and
infants, particularly attributed to caustic substances.

Conclusions: This study highlights the significant prevalence of acute poisoning among children,
particularly in preschool-aged individuals, with a notable increase in cases during the summer
months. The majority of poisoning incidents were accidental and predominantly involved
- pharmacological agents, especially analgesics and antipyretics, while infentional poisonings were
How to cite 7 more common among female adolescents.
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Arka Plan/Amaglar: Zehirlenme, zararll maddelere maruz kalmanin organ disfonksiyonuna yol
acmasi olarak tanimlanmakta olup, ézellikle bes yas altindaki cocuklan etkileyen yaygin bir kiresel
saglik sorunudur. Zehirlenme vakalarinin demografik dzelliklerini ve etiyolojik dagilimlanni anlamak,
etkili fani ve dnleme stratejileri icin kritik dneme sahipftir. Bu calismanin amaci, akut zehilenme
nedeniyle pediatrik acil servise basvuran bireylerin demografik ézelliklerini ve etiyolojik dagilimlarini
belirlemekfir.

Yontemler: Bu retrospektif calisma, 1 Ocak 2023 ile 15 EylUl 2024 tarihleri arasinda Konya Beyhekim
Egitim ve Arastrma Hastanesi Pediatrik Acil Klinigi'ne zehirlenme nedeniyle basvuran 0-18 yas arasi
hastalarn klinik verilerini degerlendirmistir.

Bulgular: Hastalann medyan yasi 3,9 yil olup, interkuartil arali@ 12 yildir. Hastalarn %88,4'0
asemptomatik, %11,6'si ise bir veya daha fazla belirti gdstermistir. Kazara zehirlenme vakalarinda
en sk alinan maddeler koroziv veya kostik ajanlar (55 vaka, %25,7) ve analjezik-antipiretik ilaclar
(36 vaka, %16,8) olmustur. Cinsiyete dayall karsilastirmalar, farmakolojik ajanlardan kaynaklanan
zehirlenme sikiginin kizlarda &nemli dlcUde daha yUksek oldugunu ortaya koymustur (Odds
orani [OR]: 2,837, %95 GUven Araligr: 1.682-4.785, p <0.0001). Yas gruplar arasinda, 2-6 yas arasi
cocuklarnn diger gruplara kiyasla farmakotoksik zehirlenmelere maruz kalma sikligr daha yUksektir
(p <0.0001). Mevsimsel analiz, yaz aylarinda vakalarda belirgin bir artis oldugunu gdstermektedir
(162 vaka arasindan 60, %37). Farmakolojik ajanlar, ézellikle analjezikler, zehilenmelerde daha sik
yer almakta olup, bu durum kiz cocuklar ve okul &dncesi cocuklarda daha yaygindir. Farmakolojik
olmayan zehirlenmeler ise erkek cocuklar ve bebeklerde daha sik gériimus, bu vakalar ézellikle
kostik maddelere bagl olarak tanimlanmigtir.

Sonuglar: Bu calisma, ¢ocuklar arasinda akut zehirlenmenin yUksek prevalansini, &zellikle okul
dncesi yas grubunda ve yaz aylarnnda vaka sayisindaki belirgin artisi vurgulamaktadir. Zehirlenme
olaylarinin cogu kazara gergeklesmis olup, genellikle analjezik ve antipiretik gibi farmakolojik
ajanlarlailiskilendirilmistir; bunlara ek olarak, kasitl zehirlenmelerin kiz ergenler arasinda daha yaygin
oldugu gdézlemlenmistir.

Anahtar Kelimeler: Analjezik, bebek, cocuk, mevsim, zehirlenme

Infroduction

Poisoning is generally defined as exposure to a in children, presenting within 24-hour exposure, and
substance resulting in signs and symptoms of organ remains a significant global health issue. It is among the
dysfunction (1). Acute poisoning is notably prevalent |eading causes of pediatric emergency department
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visits, contributing to both morbidity and mortality. The
majority of these cases occur in children under the
age of five (2).

In TUrkiye, poisoning accounts for approximately 0.7-5%
of pediatric emergency admissions (3). Such incidents
often arise from the ingestion of medications and
chemical substances. Notably, accidental poisoning is
more frequently reported in early childhood, whereas
infentional poisoning, typically associated with suicidal
behaviors, is more common among adolescents.
Education plays a vital role in preventing accidental
poisonings (4).

The eftiology of poisoning varies by country and across
different socio-economic regions within the same
nation. Understanding the types, characteristics,
and severity of poisonings in specific areas is crucial
for diagnosis, treatment, and the implementation
of preventive measures (1). Previous studies have
evaluated poisoning cases in pediatric emergency
departments in Konya, identifying drug-related toxicity
as the most common causal factor (5). Another study
highlighted corrosive agents, followed by medications,
as the primary types of poisonings observed (6).
Our study aims to ascertain the demographic
characteristics and  etiological distributions  of
individuals presenting fo the pediafric emergency
department due to acute poisoning.

Materials And Methods

The study design was approved by the Karatay
University Ethics Committee under approval number
2024/006, dated 31/10/2024. This retrospective study
evaluated the clinical data of patients aged 0 to 18
years admitted fo the Pediatric Emergency Clinic at
Konya Beyhekim Training and Research Hospital for
poisoning between January 1st, 2023, and September
15th, 2024. Inclusion criteria were based on a diagnosis
of poisoning and the availability of complete clinical
records, while patients with no prior history of poisoning
or incomplete documentation were excluded.

Data were exiracted from the automated information
system of the hospital and included variables such
as admission dates, demographic details, clinical
signs and symptoms, clinical progression, treatment
methods, and parficulars regarding the nature of
the poisoning and exposure circumstances. Cases of
poisoning were classified into three distinct categories:
pharmacological  agenfs, non-pharmacological
agents, and other substances as reported in a previous
study (6). Additionally, patients were organizedinto four
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age groups: 0-2 years (infants), >2-6 years (preschool
children), >6-12 years (school-aged children), and
>12-18 years (adolescents). The resulting findings were
subsequently analyzed by gender, age group, month,
and season of admission.

Statistical Analysis

Numerical data were presented as counts and
percentages. The Shapiro-Wik and Kolmogorov-
Smirnov tests were employed to assess the normality
of distribution. Given that the parametric data did
not conform to a normal distribution, they were
expressed as median values with interquartile ranges
[IQR]. Comparisons of non-normally distributed data
were performed using the Mann-Whitney U tfest. The
chi-square test was applied for binary comparisons
of categorical data. A p-value of less than 0.05 was
considered statistically significant. Statistical analyses
were conducted using the Stafistical Package for
Social Sciences (SPSS), version 21.0 for the Windows
software (IBM Corp., Armonk, NY, USA).

Resulis

Throughout the study period, 259 patients presented
to the pediatric emergency clinic with a diagnosis
of poisoning. Among these patients, 127 (49%) were
male and 132 (51%) were female, resulting in a female-
to-male ratio of 1.04:1. The overall median age of the
patients was 3.9 years, with an IQR of 12 years, and
ages varied from 0.6 to 17.9 years. For males, the
median age was recorded at 3.2 years (IQR: 3.9 years;
minimum-maximum: 0.6-17.9 years), whereas females
had a higher median age of 5.5 years (IQR: 13.05 years;
minimum-maximum: 1.1-17.9 years). The comparison
of median ages between genders demonstrated a
statistically significant difference, with females being
older on average (p<0.0001). When categorized by
age groups, there were 66 patients (25.5%) aged 0-2
years, 101 patients (39%) aged over two fo under
six years, 19 patients (7.3%) aged 6-12 years, and
73 patients (28.2%) aged over 12 to under 18 years.
Monthly analysis revealed that presentations included
24 patients (9.3%) in January, 13 (5%) in February, 19
(7.3%) in March, 22 (8.5%) in April, 33 (12.7%) in May, 29
(11.2%) in June, 41 (15.8%) in July, 25 (9.7%) in August,
nine (3.5%) in September, 10 (3.9%) in October, 10
(3.9%) in November, and 24 (9.3%) in December.

The seasonal distribution of poisoning cases revealed
that the majority of presentations occurred during
the summer months, with 97 cases (37.5%). followed
by spring with 76 cases (29.3%), winter with 60 cases
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(23.2%), and autumn with 26 cases (10%). Among
the patients, 229 (88.4%) were asymptomatic, while
30 (11.6%) exhibited one or more symptoms. Specific
symptoms recorded included abdominal pain in eight
patients, nausea or vomiting in 21, difficulty swallowing
intwo, altered consciousnessinseven, dizzinessinseven,
cramps in one, cough in one, palpitations in three, and
coexisting psychiatric disorders in 13 patients. Notably,
among those with psychiatric disorders, 11 (84.6%)
were female and two (15.4%) were male, all within
the 12-18 age group. The median time to hospital
presentation following poisoning was 56 minutes (IQR,
60 minutes; range 7-593 minutes). When examining the
hours of admission for children with poisoning to the
pediatric emergency department, it was found that
113 cases (43.6%) occurred between 08:00 am and
04:00 pm, 121 cases (46.7%) occurred between 04:00
pm and 00:00, and 25 cases (9.7%) occurred between
00:00 and 08:00 am.

Regarding the classification of poisoning cases, 45
(17.4%) were identified as intentional, while 214 (82.6%)
were catfegorized as accidental. Gender analysis
indicated a significantly higherincidence of intentional
poisoning among females (odds ratio [OR]: 5.793,
95% confidence interval [CI]: 2.576-13.028, p<0.0001).
Furthermore, the age group of 12 to 18 years exhibited
a significantly elevated rate of intentional poisoning
compared to other age groups (p<0.0001). Among
accidental poisoning cases, 66 patients (30.8%) were
aged 0-2 years, 101 (47.2%) were aged over two to
under six years, 18 (8.4%) were aged 6-12 years, and
29 (13.6%) were aged between over 12 and under 18
years. When examining gender distribution, one male
patient (12.5%) with intentional poisoning was in the
6-12 age group, while seven (87.5%) were in the 12-
18 age group. All 37 female patients with intentional
poisoning were also in the 12-18 age group. Of the
45 cases of infenfional poisoning, one (2.2%) was in
the 6-12 age group and 44 (97.8%) were in the 12-18
age group, with no cases identified in those under é
years of age. A significant difference was observed
between age groups regarding intentional poisoning
(p<0.0001).

In cases of accidental poisoning, the most frequently
ingested substances were caustic or corrosive
agents (55 cases, 25.7%) and analgesic-antipyretic
medications (36 cases, 16.8%). In confrast, among
patients with intentional poisoning, all but two cases
were related to medication ingestion, with the
most common cause being the intake of mulfiple
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medications (17 cases, 37.8%).

Among the total patient population, vital risk was
identified in 144 (55.6%) patients, and forensic reports
were prepared for 253 (97.7%) patients. Analysis of
causative agents revealed that 162 cases (62.5%)
involved pharmacological substances, 78 (30.1%)
involved non-pharmacological agents, and 19 (7.3%)
were attributable to other causes (Table 1). In gender-
based comparisons, the frequency of poisoning due
to pharmacological agents was significantly higher
in females (OR: 2.837, 95% Cl: 1.682-4.785, p<0.0001).
Among the age groups, those aged >2-6 years showed
a significantly higher prevalence of pharmacological
poisonings compared to other groups (p<0.0001). In
terms of specific pharmacological agents, incidents
were most frequently associated with analgesic-
anfipyretics, polypharmacy, antipsychotics, and
anfidepressants.  Monthly analysis indicated that
July had the highest number of pharmacological
poisonings (23/162, 14.2%). Seasonal analysis showed
that summer contained the highest occurrences of
pharmacological poisonings (60/162, 37%). However,
no significant seasonal difference in pharmacological
poisoning rates was identified (p>0.05).

Table 1. Distribution of poisoning agents

Pharmacological factors n 3

Analgesics-Antipyretics 40 15.4
Multiple Drug Intake 25 9.7
Antipsychotics 18 6.9
Antidepressants 16 6.2
Vitamins 10 3.9
Gastrointestinal Drugs 10 3.9
Hormonal Preparations 8 3.1

Asthma Medications 6 23
Antihistamines 4 1.5
Antiarrhythmics 8 1.2
Iron Supplements 8 1.2
Antibiotic S 1.2
Antivirals 2 0.8
Psychostimulant 2 0.8
Anticholinergics 2 0.8
Oral Antidiabetics 2 0.8
Zinc 1 0.4
Antiparkinsonian Medications 1 0.4
Colchicine 1 0.4
Myasthenia Gravis Medication 1 0.4
Aspirin 1 0.4
Antiepileptic 1 0.4
Muscle Relaxants 1 0.4
Antihypertensives 1 0.4

Non-Pharmacological Factors
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Caustic/Corrosive Substances 56 21.6
Hydrocarbons 7 2.7
Alcohols (Ethanol/Methanol) 4 1.6
Insecticides 2 0.8
Carbon Monoxide 2 0.8
Detergents 1 0.4
Antifreeze 1 0.4
Mercury 1 0.4
Naphthalene 1 0.4
Organophosphates 1 0.4
Thinners 2 0.8
Others 19 73
Total 259 100

In terms of gender comparison, instances of poisoning
due to non-pharmacological agents were found to be
significantly higher in males (OR: 0.352, 95% CI: 0.209-
0.594, p<0.0001). When analyzed by age groups, the
frequency of poisoning from non-pharmacological
sources was significantly elevated in the under 2
years category (39/97, 40.2%) compared to other age
groups (p<0.0001).

The most frequently identified non-pharmacological
agents conftributing tfo poisoning included caustic/
corrosive substances, hydrocarbons, alcohol, and
insecticides. Monthly data indicated that the highest
frequency of non-pharmacological  poisoning
occurred in July (18/78, 23%). Seasonal analysis further
revealed that summer showed the peak occurrence
of non-pharmacological poisonings (37/78, 47.4%),
although no statistically significant seasonal differences
were found (p>0.05). Specifically, poisoning cases
related to caustic/corrosive substances were most
commonly reported in July (10/56, 17.9%) and were
predominantly observed during the summer season
(22/56, 39.3%).

Among all patients, a toxicology consultation was
sought for 251 individuals (96.9%). Additionally, 85

patients (32.8%) underwent gastric lavage, while
98 patients (37.8%) received activated charcoal
freatment.
Discussion

The findings from our study reveal that the majority
of patients presenting with poisoning diagnoses
were preschool children, with a notable increase in
cases occurring in July during the summer months.
Accidentally caused poisonings were identified as
the most prevalent reason for these presentations.
Furthermore, instances of intentional poisoning were
found to be significantly higher among females and
adolescents. Our analysis indicated that poisonings
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related to pharmacological agents occurred at a
rate twofold higher than those associated with non-
pharmacological substances. Notably, poisonings due
to pharmacological agents were particularly elevated
in preschool children and females. Within this category,
analgesic and antipyretic medications emerged as
the leading drugs. In contrast, non-pharmacological
poisonings were notably higher in males and infants,
with caustic and corrosive substances being the
primary responsible agents. These insights underscore
the need for targeted prevention strategies and
educational efforts aimed at reducing the frequency
of poisoning in vulnerable populations, particularly
during the summer months.

The literature on the gender distribution of children
presenting to emergency departments for poisoning
reveals notable variability. A study in India identified
a male-to-female ratio of 1.32:1 among pediatric
poisoning cases (7). In contrast, a more recent report
from the same region found a balanced ratio between
females to males (8). An earlier investigation in TUrkiye
documented a male-to-female ratio of 1.39 (9),
whereas another study from TUrkiye noted comparable
rates between genders (10). Additionally, a previous
study in Konya found aratio of 1.3 (5). Our findings show
a genderdistribution in poisoning cases aligning closely
with these studies, suggesting that the proportions
of males and females presenting to emergency
departments are relatively equal. This consistency
across different geographical contexts implies that
while cultural and socio-demographic factors might
shape the patterns of pediatric poisoning, they do not
seem to significantly affect gender representation in
emergency cases. Furthermore, a study conducted
in India indicated that the average age of poisoned
children was significantly higher in females compared
to males (11). In line with this observation, our research
similarly found that male patients were significantly
younger than their female counterparts. These results
underscore the importance of considering both age
and gender in the assessment of children presenting
with poisoning, as these factors may play a crucial role
in understanding the epidemiology of such incidents.

Previous studies have demonstrated that most children
presenting to emergency departments for poisoning
do so within a few hours of exposure. For instance, Lee
et al. (12) indicated that a significant proportion of
pediatric patients arrived at the pediatric emergency
department shortly after ingestion. Similarly, Dag et al.
(13) found that nearly two-thirds of poisoning cases
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were reported within the first-hour post-exposure.
The average time from poisoning to presentation
was reported as 89 minutes in a study conducted by
Yorulmaz et al. (5), with a range of 5 to 600 minutes.
In our study, the time interval ranged from a minimum
of 5 minutes to a maximum of 593 minutes, with a
median of 56 minutes, aligning closely with findings
from prior research. In the same study (5), the timing
of pediatric emergency department visits due to
poisoning was analyzed, revealing that 35.1% of cases
occurred during daytime hours, while 52.6% occurred
in the evening and 12.3% at night. Our findings align
closely with this earlier work; we observed that 43.6% of
presentations took place during the day, 46.7% in the
evening, and 9.7% at night.

As established in earlier investigations, children may
exhibit a range of symptoms after poisoning, although
some may present asymptomatically. In a previous
study conducted in Konya, it was noted that one-
third of poisoned children exhibited no symptoms (5).
The most common symptoms identified in that study
were nausea and vomiting. Conversely, a recent
analysis revealed that among poisoned children,
73.8% were asymptomatic, while symptomatic cases
predominantly displayed gastrointestinal symptoms
(13). In our findings, 88.4% of the poisoned children
were asymptomatic, with only 8.1% exhibiting
symptoms such as nausea and vomiting.

Accidental poisoning remains the most prevalent form
of toxicity in children, particularly among those aged 5
monthsto 12 years, during which they display increased
oral exploration and a limited grasp of potential
dangers.Thisage group, especiallyinfantsand tfoddlers,
is partficularly at risk due o their developmental stage
and susceptibility to toxic substances, often aftracted
by appealing packaging and enticing flavors. While
the highest rates of accidental poisoning occur in
children under 5, intentional poisoningincidents tend to
rise during adolescence. Contributing factors include
inadequate supervision and negligent behaviors
exhibited by older family members (14). A study
conducted in China analyzing the age distribution of
1,755 children with acute poisoning found that 34.6%
were in early childhood and 37.3% were of preschool
age (15). In Brazil, a study revealed that 48.7% of
children presenting with poisoning were in the 1-4 age
group, indicatfing a notable prevalence of incidents
within this demographic (16). An Italian study by Berta
et al. (17) identified that 72.9% of poisoning cases
occurredin children aged 1-4 years. Additionally, Sahin
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et al. reported that 65.2% of children presenting with
poisoning were younger than five (18). Our findings
are in line with this literature, as we found that 64.5% of
the reported poisoning cases involved children aged
under 6, all of which were classified as accidental
incidents. This evidence highlights the critical need for
preventative measures across various age groups o
mitigate the risks associated with pediatric poisoning.

Seasondlity and monthly variafions in pediatric
emergency Vvisits due to poisoning have also been
documented in previous studies. In China, it was
noted that poisonings predominantly occurred in the
spring, suggesting that regional seasonal differences
may influence incidence rates (15). A study in Egypt
indicated that the summer and spring months
recorded the highestincidence of pediatric poisonings
(19). Furthermore, Sahin et al. found that poisoning
cases peaked in January during the winter months
(18). In a study conducted in Konya, the majority of
pediatric poisonings were observed in the summer and
spring (5). Moreover, previous research from Konya
highlighted that non-pharmacological  corrosive
substances were mainly associated with poisonings
in the spring and autumn (6). In our study, the most
significant number of presentations to the pediatric
emergency department occurred in July, specifically
during the summer months, for both pharmacological
and non-pharmacological agents. These findings
emphasize the importance of considering regional
characteristics when addressing the epidemiology of
pediatric poisoning.

Poisoning in children predominantly occurs through
oral ingestion, although other routes, such as
inhalation, are also recognized. Oner et al. reported
an oral poisoning rate of 97.3% among pediatric cases
(20). Similarly, Dag et al. found an oral ingestion rate of
97%., with inhalation accounting for 2.8% of cases (13).
In our study, the rate of oral ingestion was even higher,
at 99.2%, with only two patients (0.8%) diagnosed with
inhalation-related carbon monoxide poisoning.

A multicenter study by Mintegi et al. reported that
68.5% of pediatric emergency visits for poisoning
were due to accidental exposure, while intentional
poisoning accounted for 13.8% (21). A recent study
in Istanbul found a similarly high rate of accidental
poisoning at 83.8%, with suicide attempts comprising
13.6% of cases (13). Our findings corroborate these
results, as we identified accidental poisoning in 82.6%
of cases, while intentional poisoning was present
in 17.4%. In the context of adolescent suicide,
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medication overdoses represent the most frequently
employed method. Studies indicate that girls exhibit
higher rates of suicide aftempfts, often utilizing less
lethal means compared to boys, a frend linked to
increased feelings of loneliness and hopelessness, as
well as more severe psychopathologicalissues (9). Our
analysis shows a notable prevalence of intentional
poisoning among adolescent girls relative to their
male peers. These findings are consistent with previous
studies (9, 22). Additionally, a noteworthy proportion
of the intenfional poisoning cases in our study were
associated with multidrug ingestion, with 13 cases
having accompanying psychiatric disorders, the
maijority of whom involved female adolescents.

In a study conducted in Taiwan, poisoning due to
pharmacological agents was detected in 42.2% of
children, marking it as a leading cause of poisoning
(12). Prior studies have implicated pharmacological
agents in many poisoning cases, with analgesics
and anfipyretics being the most common culprits
(23). Azab et al. conducted a comprehensive study
reinforcing this trend across all age groups, identifying
analgesics and antipyretics as the most frequently
responsible medications (24). Furthermore, Dag et
al. reported that these agenfs accounted for 22.7%
of poisoning cases (13). In line with earlier findings (9.
23), our study revealed that 15.4% of drug-related
poisonings involved analgesics or antipyretics.
Overall, 62.5% of poisoning cases in our cohort were
aftributable to pharmacological causes, with @
significantly higher incidence of pharmacological
poisonings observed among girls compared to
boys. Notably, pharmacological poisonings were
significantly elevated in preschool children, suggesting
that preventive measures could be effectively
implemented at this developmental stage.

In a study conducted in Italy, non-pharmacological
agents were identified as the primary substances
involved in childhood poisoning cases, accounting for
59% of incidents among children with a median age
of 2.2 years; notably, 63% of these cases involved male
subjects (17). Similarly, a study in Konya highlighted
that non-pharmacological causes were the leading
factors in pediatfric poisonings, with caustic and
corrosive substances responsible for 42.8% of cases (6).
In our investigation, we observed that the proportion
of poisonings attributable to non-pharmacological
agents was 30.1%, while caustic and corrosive
agents accounted for 21.6%. Our results align with
previous findings, demonstrating a significantly higher
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incidence of non-pharmacological poisonings among
males and infants.

The management of childhood poisoning can vary
widely, parficularly concerning the application of
interventions such as gastric lavage and activated
charcoal, depending on the type and rationale of
poisoning. In the study by Dag et al., gastric lavage
was performed in 21.6% of cases, while activated
charcoal was administered to 32.8% of patients (13).
Conversely, another study reported gastric lavage
in 34.7% of cases and activated charcoal in 42.8%
(5). In our study, gastric lavage was utilized in 32.8%
of poisoning cases, with activated charcoal applied
in 37.8% of instances. These findings underscore the
continued need for protocol optimization in the
management of pediatric poisonings to enhance
patient outcomes.

In conclusion, our study highlights the significant
prevalence of acute poisoning among children,
particularly in preschool-aged individuals, with a
notable increase in cases during the summer months.
The majority of poisoning incidents were accidental,
predominantly involving pharmacological agents,
especially analgesics and antipyretics, while
infentional poisonings were more common among
female adolescents. These findings underscore the
critical need for targeted educational initiatives and
preventive strategies aimed at reducing the incidence
of poisoning, particularly in vulnerable age groups.

References

1.Molla YM, Belachew KD, Ayehu GW, Teshome AA. Acute
poisoning in children in Ethiopia: a cross-sectional study. Sci
Rep 2022; 12:18750

2.Tobaigy M, Asiri BA, Sholan AH, Alzahrani YA, Alkatheeri
AA, Mahha AM, et al. Frequency and Management of
Acute Poisoning Among Children Attending an Emergency
Department in Saudi Arabia. Pharmacy (Basel) 2020; 8:189

3 Kizilyildiz BS, Karaman K, Ozen S, Uner A. Acute intoxications
among Turkish children. Minerva Pediatr 2018;70:46-50

4.KesapliM, Celik A, Isikl. Characteristic Features of Childhood
and Adolescent Poisonings, in the Mediterranean Region
over 6 Years. Iran J Public Health 2018;47: 1667-1674

5.Yorulmaz A, Akbulut H, Yahya i, Aktas R, Emiroglu HH. Cocuk
acil servisine zehirlenme nedeni ile basvuran olgularn geriye
doénuk olarak degerlendirimesi. J Pediafr Emerg Intensive
Care Med 2017; 4:96-103

6.Kesebir F, Akin F, Yazar A, Kiig AO, Akkus A, TUre E. Cocuk
Acil Servisine Basvuran Zehilenme Vakalarinin Retfrospektif
Olarak Degerlendiriimesi. Pediatr Pract Res 2024; 12:32-37



Etiological Distributions of Poisoning Cases Admitted to Pediatric Emergency Clinic- Sert et al.

Genel Tip Dergisi

7.Tarvadi PV, Bakkannavar SM, Palimar V, Kumar GP, Shetty
M, Badiger S. Gender differences in childhood poisoning.
Journal of Health and Allied Sciences NU, 2013;3: 069-072

8.Naik IB, Vankayala H, Sailaja A, Kumari NG, Babjan S, Kumar
PD. Clinical Profile, Socio-Demographic Factors and Outcome
of Children Presenting with Poisoning or Intoxication, A
Hospital Based Study. European Journal of Cardiovascular
Medicine 2024; 14:158-168

9.Bulut M, Alemdar DK, Bulut A, Tekin E, Celikkalkan K.
Evaluation of accidental and intentional pediatric poisoning:
Retfrospective analysis in an emergency Department of
Turkey. Journal of Pediatric Nursing 2022; 63:e44-e49

10.Kazanasmaz H, Kazanasmaz O, Calk M. Epidemiological
and sociocultural assessment of childhood poisonings. Turk J
Emerg Med 2019;19(4):127-131

11.Ram P, Kanchan T, Unnikrishnan B. Pattern of acute
poisonings in children below 15 years--a study from
Mangalore, South India. J Forensic Leg Med. 2014; 25:26-29

12.Lee J, Fan NC, Yao TC, et al. Clinical spectrum of acute
poisoning in children admitted to the pediatric emergency
department. Pediatr Neonatol. 2019;60(1):59-67

13.0ag OO0, Yesil Y, Ozdemir AA. Acute poisoning in the
pediatric emergency department: A 5-year analysis.
Cerrahpasa Med J. 2024. Published online July 31, 2024. doi:
10.5152/cjm.2024.23106

14.Bicer S, Sezer S, Cetindag F, Kesikminare M, Tombulca N,
Aydogan G, Aldemir H. Evaluation of acute infoxications
in pediafric emergency clinic in 2005. Marmara Medical
Journal 2007; 20:12-20

15.Dai Q, Wang L, Gao X, Du D, Shuai P, Li L, et al. Clinical
and Epidemiological Characteristics of Acute Poisoning in
Children in Southwestern China: A Review of 1755 Cases from
2014 to 2020. International Journal of General Medicine 2022;
15:133-142

16.Rodrigues Mendonca D, Menezes MS, Matos MA,
Reboucas DS, Filho JN, Assis RS, et al. Acute Poisoning in
Children in Bahia, Brazil. Global Pediatric Health. 2016; 17:1-7

195

17.Berta GN, Di Scipio F, Bosetti FM, Mognetti B, Romano F,
Carere ME, et al. Childhood acute poisoning in the Italian
North-West area: a six-year retrospective study. Ital J Pediatr.
2020; 46:83

18.Sahin S, Carman KB, Dinleyici EC. Acute poisoning in
children; data of a pediatric emergency unit. Iran J Pediatr.
2011;21(4):479-484

19.Kandeel F, El-Farouny R. Study of acute poisoning cases in
children admitted to Menoufia Poison Control Center (MPCC)
during the year 2016. A Prospective Study.Ain Shams Journal
of Forensic Medicine and Clinical Toxicology 2017;29: 89-99

20.0ner N, Inan M, Vatansever U, Turan C, Celtik C,
KOcUkugurluoglu Y, et al. Trakya bdlgesinde c¢ocuklarda

gorUlen zehirlenmeler: orijinal arastirma. TUrk Pediatr Ars 2004;
39:25-30

21.MintegiS, Azkunaga B, Prego J, QureshiN, Dalziel SR, Arana-
Arri E, et al; Pediatric Emergency Research Networks (PERN)
Poisoning Working Group. Epidemiological
Differences in Acute Poisonings in Pediatric Emergency
Departments. Pediatr Emerg Care 2019;35(1):50-57

International

22.GUnay A, Ugurlu Z, Ceylan A, Ayten N. A retrospective
investigation of poisoning cases presented to the pediatric
emergency Department of Baskent University Ankara Hospital
between 2012 and 2017. Journal of Pediatric Emergency
Intensive Care Medicine 2019; 6:13-17

23.Aygin D, Acll H. The study of the intoxication cases of the
patients (0-18 years) admitted to the pediatric emergency
unit. The Medical Bulletin of Sisli Etfal Hospital 2014; 48:27-33.

24.Azab SM, Hirshon JM, Hayes BD, El-Setouhy M, Smith GS,
Sakr ML, et al. Epidemiology of acute poisoning in children
presenting to the poisoning treatment center at Ain Shams
University in Cairo, Egypt, 2009-2013. Clin Toxicol (Phila) 2016;
54:20-26



Received: 11 Nov 2024 | Accepted: 31 Dec 2024 Genel Tip Derg. Volume 35/Issue 1 (February), 196-202
DOI: 10.54005/geneltip.1583289

ORIGINAL ARTICLE

Comparison of the Clinical Effects of Early and Late Percutaneous
Tracheostomy Timing in Intensive Care Unit Patients

Yogun Bakim Hastalarinda Erken ve Ge¢ Perkutan Trakeostomi
Zamanlamasinin Klinik Etkilerinin Karsilastiriimasi

'Yesim Serife Bayraktar

'Selcuk University, The School ABSTRACT

of Medicine, Department of

Anesthesiology, Intensive Care Unit, Background/Aims: Percutaneous fracheostomy (PT) is defined as early or late PT by the time from
Konya, Turkiye the patient’s intubation fo the day of the PT procedure. In this retrospective study, we aimed

to evaluate the effects of early and late tracheostomy timing on the duration of mechanical
ventilation (MV), duration of intensive care unit (ICU) stay, length of hospital stay, complications,
and mortality.

Correspondence Methods: The files of critically ill patients from hospital records undergoing tracheostomy during the
freatment in the Anesthesiology and Reanimation ICU between 1st March 2023, and 31st May 2024
Yesim Serife Bayraktar, Assist. Prof. were refrospectively evaluated. Patients in whom tracheostomy was performed before the 10th
Selcuk University, The School day and on the 10th day of intubation were grouped as early fracheostomy, and those in whom
of Medicine, Department of tfracheostomy was performed after the 10th day were grouped as late fracheostomy.
Anesthesiology, Intensive Care Unit, Results: The study included 90 patients. The early tfracheostomy group (n=45) was significantly
Konya, Turkiye younger than the late tracheostomy group (n=45). The mean age of the early fracheostomy

group was 62.42 + 16.78, while that of the late tracheostomy group was 69.58+16.20 (p=.043). The
median length of ICU stay was 32 days (range: 6-270 days) in the early tracheotomy group and 45
days (range: 16-270 days) in the late fracheotomy group; and the length of ICU stay in the early
tfracheotomy group was significantly shorter than the late tracheotomy group (p=.025). Besides, the
number of MV days was significantly greater in patients in the late tracheotomy group compared
with patients in the early fracheotomy group [32 days (range: 6-230 days)] vs [40 days (range: 16-
265 days)] (p=.032).

Conclusions: Early fracheostomy procedure is important and beneficial for the treatment of elderly
int\(/ansive care patients because it reduces the duration of ICU stay and reduces the duration of
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Giris/ Amaglar: PerkUtan Trakeostomi (PT), hastanin entibasyonundan PT isleminin yapildigi gine
kadar gecen sireye gore erken veya gec PT olarak tanimlanir. Bu refrospektif calismada erken ve
ge¢ frakeostomi zamanlamasinin mekanik ventilasyon suresi, yogun bakim Unitesinde kalis sdresi,
hastanede kalis stresi, komplikasyonlar ve mortalite Uzerindeki etkilerini degerlendirmeyi amacladik.
Gereg ve Yontem: Anesteziyoloji ve Reanimasyon Yogun Bakim Unitesi'nde (YBU) 1 Mart 2023-31
Mayis 2024 tarinleri arasinda tedavileri sirasinda trakeostomi uygulanan kritik hastalarin dosyalar ve
hastane kayitlar retrospektif olarak degerlendirildi. Entibasyonun 10. gininde ve 10. ginden énce
frakeostomi yapilan hastalar erken tfrakeostomi, 10. ginden sonra trakeostomi yapilan hastalar geg
frakeostomi olarak gruplandiriidi.

Bulgular: Calismaya 90 hasta dahil edildi. Erken trakeostomi grubu (n=45) gec¢ trakeostomi
grubundan (n=45) anlamli olarak daha gengti. Erken trakeostomi grubunun yas ortalamasi 62.42
* 16.78 iken, gec trakeostomi grubunun yas ortalamasi 69.58 + 16.20 idi], p=.043. Erken trakeostomi
grubunun yas ortalamasi 62.42 + 16.78 iken, ge¢ trakeostomi grubunun yas ortalamasi 69.58 + 16.20
idi], p=.043. Ortanca YBU kalis sUresi erken frakeotomi grubunda 32 gin (dagilim: 6-270 gin) ve
gec¢ trakeotomi grubunda 45 gin (dagilim: 16-270 gUn) idi ve erken frakeotomi grubunda yogun
bakim kalis sUresi ge¢ tfrakeotomi grubuna gére anlamli derecede kisaydi (p=.025). Ayrica, mekanik
ventilasyon siresi ge¢ trakeotomi grubundaki hastalarda erken trakeotomi grubundaki hastalara
k|yc(|)sé<%)onloml| olarak daha fazlaydi (32 gin [dagilim: 6 - 230 gin] vs. 40 gUn [dagilim: 16 - 265 gin],
p=. .

Sonuglar: Erken trakeostomi prosedirl, yogun bakim Unitesi kalis sUresini ve mekanik ventilasyon
sUresini azalthgi icin yash yogun bakim hastalarinin tedavisi igin dnemli ve faydalidir.

Anahtar kelimeler: Mortalite, Trakeostomi, Yasl, Yogun Bakim Unitesi

Infroduction

Percutaneous tracheostomy (PT) is a common MV fime, reduce the need for sedation, and improve
procedure in Intensive Care Units (ICU). Approximately pulmonary hygiene (2). Its biggest advantages are that
20-24% of critically ill patients intubated in the ICU it is performed at the bedside in the ICU, the patient
undergo tracheostomy (1). Critically ill patients doesnot need to be transported to the operating room,
may require prolonged respiratory support due to the complications are low and it is performed in a short
respiratory failure. In such cases, tracheostomy is a time. It also allows the patient to be fed orally and
common procedure that has been proven to shorten enhances the patient’s communication. (3).
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It is defined as early or late PT according to the
fime from the patient’s infubation to the day of the
PT procedure. There are different opinions among
intensivists about the timing of these periods. While
some physicians accept the first two and four days for
the definition of early tracheostomy, others accept
the 6th, 10th, 14th, and 21st days for the definition of
late fracheostomy (1, 4-6). There is sfill no consensus on
the timing of early and late fracheostomy.

In this retrospective study, we aimed to evaluate the
effects of early and late tracheostomy timing on the
duration of MV, duration of ICU stay, length of hospital
stay, complications, and mortality in patients with PT in
the Anesthesiology and Reanimation ICU.

Material and Methods

The study was conducted after obtaining the approval
of the Local Ethics Committee of Selcuk University
Faculty of Medicine. It was conducted under the
World Medical Association Declaration of Helsinki. The
files and hospital records of critically ill patients who
underwent fracheostomy during their treatment in the
3rd level 48-bed Anesthesiology and Reanimation ICU
of Selcuk University Faculty of Medicine between 1st
March 2023, and 31st May 2024 were refrospectively
evaluated. Informed consent was obtfained for
all fracheostomies. Patients over 18 years of age
undergoing PT were included in the study. Patients
in whom PT was performed were divided info two
groups according fo the timing of fracheostomy.
Patients in whom tracheostomy was performed on the
10th day of infubation and before the 10th day were
grouped as early fracheostomy, and patients in whom
fracheostomy was performed after the 10th day were
grouped as late fracheostomy. All percutaneous
fracheostomies were performed at the bedside
under visualization with a fiberoptic bronchoscope.
A single-step dilation method known as the modified
Ciaglia technique was used for tracheostomies. In this
technique, a flexible, hard rubber, hydrophilic-coated
special dilator is used to reduce complications such
as posterior wall damage and bleeding that may
occur during multiple dilatations. Instead of multiple
dilatations as in the classical ‘Ciaglia’ method, single
dilatation over the guide wire and guiding catheter
can be performed with this dilator. All PT techniques
were performed according to the Seldinger guidewire
principle. At the end of the PT, chest radiography was
performed at the bedside after listening to respiratory
sounds.
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Patient’'s demographic features: age, gender,
body mass index [BMI (kg/m2), cachexia: <18,5 kg/
m2, normal: 18,5-25 kg/m2, overweight: 225 kg/
m2], smoking, comorbidities: history of diabetes
mellitus, chronic kidney disease (defined as estimated
glomerular filfration rate <30 mL/min/1.73 m2 ), chronic
heart disease (defined as current or previous history
of cardiac dysfunction ), hypertension, malignancy,
cerebrovascular disease (defined as stroke or
hemoragy), chronic respiratory disease (defined as
chronic obsfructive pulmonary disease or asthma),
diagnosis on admission, Acute Physiology and Chronic
Health Evaluation Il (APACHE Il) score, was collected.

Laboratory values in the last 24 hours before the
tfracheostomy procedure were recorded. White
blood cell (K/uL), hemoglobin (g/dlL), platelet count
(K/uL), activated partial thromboplastin time  (aPTT
[sec]), international normalized ratio (INR) values of
perioperative factors were recorded.

Early complications within 48 hours (wound site
infection, subcutaneous emphysema, pneumothorax,
minor bleeding, major bleeding, and mortality) were
recorded.

Length of stay (LOS) in ICU (day), length of LOS at
hospital (day), number of MV days, 30-day mortality,
ICU mortality, ventilator-associated pneumonia
(VAP), discharge, decanulation information, need for
ventilator support at discharge were obtained from
the patient’s records.

Statistical Analysis

All stafistical analysis was performed using R version
4.2.1 (www.r-project.org) statistical language. To
check the normality of the data and homogeneity of
the variance, Shapiro-Wilk's normality test and Levene
test were used, respectively. Data were presented
as mean * standard deviation, median (range:
min — max), or median [IQR: inter-quartile range] for
numerical variables; and compared with student’s
t-test and Mann-Whitney U test. Data were described
as count (n) and percentage (%); and compared with
Pearson chi-square test, Fisher exact test, Chi-square
test with Yates continuity correction, Fisher-Freeman-
Halton tfest, and Two proportion Z-test according to
the groups. A two-tailed p-value less than .05 was
considered statistically significant.

Results

In our study, we found that PT was performed in 90
of 174 patients undergoing surgical and PT; of these
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patients, 45 were in the early fracheostomy group
and 45 (n=45) were in the late tracheostomy group
(Figure 1). The mean age of 90 patients was 66+16.79

Figure 1. Flow diagram of patients in the study.

comorbidities, and diagnosis on admission were similar
(Table 1).

Laboratory values in the last 24 hours before the
fracheostomy procedure were the same in both
groups (Table 2).

Tracheostomy-related complications included minor
bleedingin 2 patients (66.7%) and wound site infection
in 1 patient (33.3%) in the early tfracheostomy group.
In the late tracheostomy group, minor bleeding was
observed in 2 patients (66.7%) and subcutaneous
emphysema in 1 patient (33.3%). There was no
difference between the two groups in fterms of
complications (Table 3).

Table 1. Baseline characteristics of patients at inclusion in the study.

Early Tracheostomy

Late Tracheostomy

Total (n=90) (n=45) (n=45) p-value
Demographical characteristics
Age (years) 66%16.79 62.42+16.78 69.58+16.20 0431
Gender (M/F) 56/34 29/16 27/18 .8282
BMI (kg/m?) 1028
Normal 44 (48.9) 18 (40) 26 (57.8)
Overweight 34 (37.8) 18 (40) 16 (35.6)
Cachexia 12 (13.3) 9 (20) 3(6.7)
Smoking 30 (33.3) 13 (28.9) 17 (37.8) .5022
Comorbidity
Diabetes Mellitus 25 (27.8) 9 (20) 16 (35.6) .158
Chronic Kidney Disease 12 (13.3) 3 (6.7) 9 (20) 1212
Chronic Heart Disease 36 (40) 14 (31.1) 22 (48.9) 1322
Hypertension 40 (44.4) 18 (40) 22 (48.9) 85263
Malignancy 17 (18.9) 10 (22.2) 7 (15.6) .5912
Cerebrovascular Disease 43 (47.8) 25 (55.6) 18 (40) .2052
Chronic Respiratory Disease 18 (20) 9 (20) 9 (20) >.9992
Diagnosis on Admission
Post-cardiac arrest 8 (8.89) 4 (8.89) 4 (8.89) > 999¢
Neurological Diseases 34 (37.78) 21 (46.67) 13 (28.89) .082¢
Internal Diseases 30 (33.33) 13 (28.89) 17 (37.78) S711%
Trauma 16 (17.78) 5(11.11) 11 (24.44) .098¢
Dermatomyositis 2 (2.22) 2 (4.44) 0 (0) .153¢
APACHE Il score 15.5 (3-64) 15 (3-60) 17 (5-64) 278

IStudent’s t-test; 2Chi-square test with Yates continuity correction; 3Pearson’s chi-square test; “Fisher's exact test; ® Fisher-
Freeman-Halton test; sTwo-proportion Z-test; ’Mann-Whitney U test; Data were presented as meantstandard deviation,
median (range: min-max) or median [IQR: Inter-quartile range] for numerical variables. Data were described as count (n)

and percentage (%).

years. The early fracheostomy group was significantly
younger than the late tracheostomy group. The mean
age of the early fracheostomy group was 62.42 +
16.78, while that of the late tracheostomy group was
69.58+£16.20 (p=.043). Of the patients, 56 and 34 were
males and females. APACHE Il score, BMI, smoking,
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The median ICU length of stay was 32 days (range: 6
— 270 days) in the early tracheostomy group and 45
days (range: 16 — 270 days) in the late tracheostomy
group; and the ICU length of stay in the early
fracheostomy group was significantly shorter than the
late tracheostomy group (p=.025). Besides, the number
of MV days was significantly greater in patients in the
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Table 2. Comparison of pre-procedure laboratory values of the two groups.

Total (n=90) Early Tracheostomy (n=45) Late Tracheostomy (n=45) p-value
WBC (K/ulL) 12.95+6.12 12.93+5.61 12.97+6.65 976!
Hemoglobin (g/dL) 9.61£1.83 9.83+2.02 9.39%1.61 253!
Platelet count (K/ul)  212.5[155-322.75] 212 [152-296] 214 [166-335] .6237
APTT (sec) 29.33+6.16 29.13+5.52 29.53+6.80 .759!
INR 1.18 [1.08-1.29] 1.15 [1.07-1.25] 1.22 [1.11-1.29] 2347

WBC: White blood cell, APTT: Activated partial thromboplastin time, INR: International normalized ratio. 'Student’s t-test; 2Chi-
square test with Yates continuity correction; 3Pearson’s chi-square test; “Fisher's exact test; SFisher-Freeman-Halton test; {Two-
proportion Z-test; ’"Mann-Whitney U test; Data were presented as meantstandard deviation, median (range: min-max) or
median [IQR: Inter-quartile range] for numerical variables. Data were described as count (n) and percentage (%).

Table 3. Comparison of complications of the two groups.

Total (n=90) Early Tracheostomy (n=45) Late Tracheostomy (n=45) p-value
Overall Complications 6 (6.7) 3 (6.7) 3 (6.7) > 9994
Tracheostomy-related Complications >.9995
Minor bleeding 4 (66.7) 2 (66.7) 2 (66.7)
Wound Site Infection 1(16.7) 1(33.3) 0 (0)
Subcutaneous emphysema 1(16.7) 0 (0) 1 (33.3)

'Student’s t-test; 2Chi-square test with Yates continuity correction; 3Pearson’s chi-square test; “Fisher's exact test; *Fisher-Freeman-
Halton test; sTwo-proportion Z-test; ’Mann-Whitney U test; Data were presented as meanzstandard deviation, median (range:
min-max) or median [IQR: Inter-quartile range] for numerical variables. Data were described as count (n) and percentage (%).

Table 4. Comparison of the two groups by studied variables.

Total (n=90) Early Tracheostomy (n=45) Late Tracheostomy (n=45) p-value

ICU length of stay (days) 37 (6-270) 32 (6-270) 45 (16-270) .0257
Hospital length of stay (days) 54 (6-270) 45 (6-270) 60 (16-270) .0887
MV time (days) 35 (6-265) 32 (6-230) 40 (16-265) .0327
30-days mortality 24 (26.7) 16 (35.6) 8(17.8) .095?
ICU mortality 68 (75.6) 34 (75.6) 34 (75.6) >.9992
VAP After Tracheostomy 14 (15.6) 7 (15.6 7 (15.6) S
Patient Disposition .677°
Discharge 4 (4.4) 3 (6.7) 1(2.2)

Palliative service 18 (20) 8(17.8) 10 (22.2)

Exitus 68 (75.6) 34 (75.6) 34 (75.6)

Tracheostomy and MV status >.999°
Tracheostomy with MV 9 (40.9) 4 (36.4) 5 (45.5)

Tracheostomy without MV 2 (9.1) 1(9.1) 1(9.1)

Decannulation before discharge 11 (50) 6 (54.5) 5 (45.5)

ICU: Intensive care unit; LOS: Length of stay; VAP: Ventilator-associated pneumonia; MV: Mechanical ventilation.'Student’s
t-test; 2Chi-square test with Yates continuity correction; 3Pearson’s chi-square test; “Fisher's exact test; SFisher-Freeman-Halton
test; sTwo-proportion Z-test; ’Mann-Whitney U test; Data were presented as meantstandard deviation, median (range: min-
max) or median [IQR: Inter-quartile range] for numerical variables. Data were described as count (n) and percentage (%).

late fracheostomy group compared with patients in
the early fracheostomy group (32 days [range: 6 — 230
days] vs. 40 days [range: 16 — 265 days], p=.032).

Hospital length of stay, 30-day mortality, ICU mortality,
and VAP did not differ between the two groups. 68
(75.6%) patients died due to various reasons. Of
the surviving patients, 4 (4.4%) were discharged
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from ICU and 18 (20%) were fransferred to palliative
service. Before discharge, 11 patients (32.3%) were
decannulated who were breathing sponftaneously
and maintained airway protection. 2 patients (2.1%)
were tracheostomized but didn't require a mechanical
ventilator. 9 patients (40.1%) had tracheostomy and
needed mechanical ventilators (Table 4).
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Discussion

This study showed that LOS in ICU and MV days were
significantly shorter in early PT patients than in late PT
patients. While the mean age of the early group was
significantly lower than the late group, the mean age
in both groups was elderly critically ill patients over 60
years of age.

The appropriate timing for tracheostomy is still unknown
and the evidence is sfill unclear. (4) The National
Associatfion of Medical Directors of Respiratory Care
recommends that fracheostomy should replace
endotracheal intubation in patients continuing
to require MV three weeks after hospitalization.
They stated that defermining the optimal time for
fracheostomy is one of the most important criteria
when deciding to perform the procedure (7, 8). In
a refrospective study by Bickenbach et al., early
fracheostomies before 4th day of MV, infermediate
fracheostomies between five to nine days, and
late tfracheostomies after 10 days were compared.
There was a significant decrease in the incidence
of VAP and sepsis in the early fracheostomy group
compared to the late group. The late tracheostomy
group had higher ventilator days and ICU length of
stay. ICU mortality was significantly reduced in the late
group compared to the early group, but not in the
infermediate group (4). This study was conducted in a
more specific surgical ICU and the patient population
is different from our study. Our study was conducted in
an ICU where not only surgical but also medical and
surgical patients were admitted. The timing of the early
and intermediate groups corresponds to the timing of
our early group. Although the patient population was
different, prolonged ICU length of stay and MV day
decreased in the late tracheostomy group, similar to
our study.

In a meta-analysis by Griffiths et al., they concluded
that the duration of ICU stay and MV were significantly
reduced in the early fracheostomy group compared to
the late fracheostomy group. There was no difference
in mortality rates (?). These results were similar in our
study.

In a retrospective (case-conftrol) study by Nasr et al.,
they grouped 1-10 days as early and 11-21 days as late
fracheostomy group. While MV time and sedation fime
were found to be decreased, there was no difference
in ICU length of stay, hospitalization time, and mortality.
They concluded that patients who underwent early
fracheostomy could be weaned from the mechanical
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ventilator rapidly (10). In our study, the duration of MV
was also decreased.

Terragni et al. divided the patients into two groups
early fracheostomy 6-8 days and late fracheostomy
13-15 days after MV support in their study including 419
patients. They reported that no significant difference
in the incidence of VAP between the early and late
fracheostomy group (7). Bickenbach et al. reported
that; there was a significant decrease in the incidence
of VAP and sepsis in the early fracheostomy group
compared to the late group (4). In our study, we didn't
find any difference in the incidence of VAP between
the two groups.

Edipoglu et al. grouped the PT procedures in ICUs
within one year as before and after 10 days. They
found that the duration of ICU stay of the early
fracheostomy group was significantly shorter than the
late fracheostomy group, but they reported that there
was no between-group difference in mortality (5). By
these findings, we also found that the duration of ICU
stay was significantly shorter in the early fracheostomy
group, and similarly, we could not detect a significant
difference in mortality.

Rumbak et al. showed that a tracheostomy performed
within 2 days of hospitalization reduced the mortality
rate, the occurrence of pneumonia, and length of ICU
stay compared o a tracheostomy performed 14 to 16
days after endotracheal intubation (11). In our study,
we didn't find any difference in the incidence of VAP
and mortality rate between the two groups.

Tang et al. compared outcomes between early and
late tracheostomy in Covid-19 ICU patients. They
found that fracheostomies performed after 14 days
were associated with increased mortality compared
to early ones (12).

A recent study of 235 critically ill elderly patients found
that the very early fracheostomy group had a shorter
ICU stay and reduced hospital mortality, as well as a
better postoperative survival rate. While the mean
age of the three groups was over 60 years, the age
in the very early tfracheostomy group was significantly
younger than that in the early fracheostomy group
and the late tracheostomy group (6). In our study,
the mean age in the early tfracheostomy group was
significantly younger than that in the late tfracheostomy
group. Similarly, the mean age was above 60 years in
both groups. While the duration of ICU stay decreased,
no difference was observed in mortality in early
fracheostomy in our study, contrary to this study.
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In previous studies; early complications related to
percutaneous dilatational fracheostomy techniques
range from 9.7% to 15% (13, 14). In this study, although
the complication rates associated with tracheostomy
were similar between the two groups, the complication
rate in the early tracheostomy group was lower than in
previous studies.

The limitations of this study are that it was refrospective,
conducted in a single center and a single ICU,
the number of cases was small, and we could not
evaluate the follow-up of long-term complications
such as tracheoesophageal fistula, esophageal
injury, and stenosis. There is a need for multicenter,
prospective studies in which forward-looking and long-
term complications will be followed up. The fact that
our study population was elderly and had comorbid
diseases poses an increased risk for mortality.
Prospective studies in younger critically ill patients are
needed.

Conclusion

We consider that the early PT procedure is important
and beneficial for the treatment of elderly intensive
care patients because it reduces the duration of ICU
stay and reduces the duration of MV. At the same
time, we think that the older age of the late group
may be due to the waiting period after discontinuation
of anficoagulants and anfi-aggregants due to
comorbidities, severe hypoxia, and late consent for
fracheostomy by relatives of elderly patients.
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Main Points

PTis a common procedure in ICUs. It is defined as early
or late PT according to the time from the patient’s
infubation to the day of the PT procedure. There are
different opinions among intensivists about the timing
of these periods.

Patients in whom tracheostomy was performed on the
10th day of intubation and before the 10th day were
grouped as early fracheostomy, and patients in whom
fracheostomy was performed after the 10th day were
grouped as late fracheostomy.

Early PT procedure is important and beneficial for the
freatment of elderly intensive care patients because
it reduces the duration of ICU stay and reduces the
duration of MV.

References

1.Tekin P, Bulut A. Tracheostomy Timing in Unselected Critically
Il Patients with Prolonged Intubation: A Prospective Cohort
Study. J Clin Med 2024;13(10):2729.

2.Vudatha V, Alwatari Y, lbrahim G, Jacobs T, Alexander K,
Puig-Gilbert C, et al. Percutaneous Dilatational Tracheostomy
in a Cardiac Surgical Intensive Care Unit: A Single-Center
Experience. J Chest Surg 2023;56(5):346.

3.Marinaki C, Kapadochos T, Katsoulas T, Rubbi I, Liveri
A, Stavropoulou A, et al. Early versus late Tracheostomy
promotfes weaning in infensive care unit patients. Acta
Biomed 2022;93(Suppl 2).

4 Bickenbach J, Fries M, Offermanns V, Von Stillfried R, Rossaint
R, Marx G, et al. Impact of early vs. late tracheostomy on
weaning: a retrospective analysis. Minerva Anestesiol
2011;77(12):1176-83.

5.Edipoglu IS, Ozcan PE, Akinci Ol, Yornuk M, Orhun G, Sentirk
E, ef al. Yogun Bakim Hastalarinda Erken ve Geg Trakeostomi
Uygulamalarinin Degerlendiriimesi. J Turk Soc Intens Care. Turk
Yogun Bakim Dernegdi Dergisi 2013;11: 60-3.

6.Li C, Wang T, Sheng D, Zhang M, Zheng M, Li X. Association
Between Timing of Percutaneous Dilatational Tracheotomy
and Clinical Outcomes of Critically-ill Elderly Patients. J Coll



Clinical Effects of Early&Late Percutaneous Tracheostomy - Bayraktar

Genel Tip Dergisi

Physicians Surg Pak 2024;20:12.4.

7.Terragni PP, Anfonelli M, Fumagalli R, Faggiano C, Berardino
M, Pallavicini FB, et al. Early vs late fracheotomy for prevention
of pneumonia in mechanically venfilated adult ICU patients:
a randomized controlled trial. Jama 2010;303(15):1483-9.

8.Plummer AL, Gracey DR. Consensus conference on artificial
airways in patients receiving mechanical venfilation. Chest.
1989;96(1):178-80.

9.Griffiths J, Barber VS, Morgan L, Young JD. Systematic review
and meta-analysis of studies of the fiming of tracheostomy
in adult patients undergoing artificial ventilation. Bmj.
2005;330(7502):1243.

10.Samiei Nasr D, Khoundabi B, Monshizadeh Azar G,
Malekmohammad M, Jamaati H, Hashemian SM. Beneficial
outcomes of early tracheostomy in patfients requiring
prolonged mechanical ventilation. TANAFFOS (Respiration).

2020;19(4):350-5.

202

11.Rumbak MJ, Newton M, Truncale T, Schwartz SW, Adams
JW, Hazard PB. A prospective, randomized, study comparing
early percutaneous dilational tracheotomy to prolonged
translaryngeal intubation (delayed tracheotomy) in critically
il medical patients. Crit Care Med. 2004;32(8):1689-94.

12.Tang Y, Wu Y, Zhu F, Yang X, Huang C, Hou G, et al.
Tracheostomy in 80 COVID-19 patients: a multicenter,
refrospective, observational study. Front Med (Lausanne).
2020;7:615845.

13.AN6N JM, Gémez V, Escuela MP, De Paz V, Solana LF, De
La Casa RM, et al. Percutaneous tfracheostomy: comparison
of Ciaglia and Griggs fechniques. Crit Care. 2000;4:1-5.

14.Pietkiewicz P, Machata W, KuSmierczyk K, Mitonski J,
Wisniewski T, Urbaniak J, et al. Early complications of Griggs
percutaneous tracheotomy in own material. Otolaryngol Pol.
2012;66(3):196-200.



Received: 14 Jan 2025 | Accepted: 19 Feb 2025

Genel Tip Derg. Volume 35/Issue 1 (February),203-211

DOI: 10.54005/geneltip.1620024

ORIGINAL ARTICLE

Comparison of Histopathological Findings and Flap Survival Following
Four Different Dermail Filler Material-Induced Vascular Occlusion

Dort Farkh Dermal Dolgu Maddesinin Neden Oldugu Damar Tikanikligi
Sonrasinda Histopatolojik Bulgular ve Flep Sag Kaliminin Karsilastirnimasi

10mer Buhsem

'Plastic, Reconstructive and Aesthetic
Surgery Private Practice, Bursa, Turkiye
2Plastic, Reconstructive and Aesthetic
Surgery Necmettin Erbakan University,
Plastik Estetik Surgery, Konya, TUrkiye
SPathology Department, Necmettin
Erbakan University, Konya, TUrkiye
“Plastic, Reconstructive and Aesthetic
Surgery Private, BUyUksehir Hospital
Konya, TUrkiye

SPlastic, Reconstructive and Aesthetic
Surgery Private Practice, izmir, Tirkiye

Correspondence

Ahmet Koyuncu MD.

Plastic, Reconstructive and Aesthetic
Surgery Necmettin Erbakan University,
Plastik Estetik Surgery, Konya, TUrkiye

E-Mail: ahmetkoyuncu553@gmail.com

How to cite ?

Buhsem O, Koyuncu A, Oltulu P, Zuhour M,
Ince B. Comparison of Histopathological
Findings and Flap Survival Following Four
Different Dermall Filler Material-Induced
Vascular Occlusion. Genel Tip Derg.
2025;35 (1):203-211

Infroduction

, 2Ahmet Koyuncu

,sPembe Oltulu  , sMoath Zuhour , sBilsev ince

ABSTRACT

Aim: To evaluate comparatively the damage, histopathological findings, and flap necrosis rates due
to vascular occlusion caused by the infraarterial injection of dermal fillers calcium hydroxylapatite,
polycaprolactone, agarose gel, hyaluronic acid, and serum physiologique.

Material and Methods: The study involved 100 rats, divided into five groups, and 40 arteries. Dermal
fillers and serum physiologic were injected into the inferior epigastric arteries, with samples taken
at various intervals. The study evaluated degeneration-necrosis, inflammation, fibroblast and
collagen densities, thrombus presence, edema, polymorphonuclear leukocyte (PMNL),
lymphocyte, mast cell, macrophage, and eosinophil percentages, and calcification. Additionally,
20 rats with 40 flaps created by the inferior epigastric arteries were divided into five injection
groups to evaluate flap necrosis rates a week after injection.

Results: There was a statistically significant difference in the percentages of flap necrosis values
between the groups. Post-HOC showed that the difference was due to the hyaluronic acid (HA)
group with a higher necrosis percentage. Thrombus filling the whole lumen was observed to be
higher in the HA group compared to the other groups at all hours and in the first week. Given
infima and media degenerations, there was a stafistically significant difference at all times and in
all groups and a significant difference at certain times when examining the distribution of PMNL,
lymphocyte, mast, and macrophage. When eosinophil measurement, inflammation, fibroblast and
collagen densities, edema, and calcification findings were evaluated, no significant difference
was found between the groups.

Conclusion: It was concluded that besides statistically significant histopathological differences
between each filler within the artery, in particular, the HA group caused thrombus, completely
occluding the lumen, significantly more than the other groups; accordingly, the flap necrosis rate
was significantly higher than the non-HA filler groups. This result highlighted the importance of
antithrombotic and thrombolytic therapy, especially in HA fillers.

Keywords: Agarose gel, calcium hydroxylapatite, hyaluronic acid, polycaprolactone, vascular
occlusion

oz

Amag: Bu deneysel ¢alisma, intraarteriyel dermal dolgu maddeleri kalsiyum hidroksilapatit,
polikaprolakton, agaroz jel, hyaluronik asit ve serum fizyolojik enjeksiyonu ile olusan vaskUler
oklizyona bagl hasar, histopatolojik bulgular ve flep nekroz oranlarni karsilastirmali olarak
degerlendirmek icin tasarlanmistir.

Gereg ve Yontemler: 100 sican, bes gruba ve 40 atardamara bélinmUstir. Dermal dolgu maddeleri
ve serum, alf epigastrik arterlere enjekte edilmis ve ¢esitli araliklarla érnekler alinmistir. Calismada
dejenerasyon-nekroz, inflamasyon, fibroblast ve kollajen yogunluklar, frombUs varligi, &dem, PMNL,
lenfosit, mast hicresi, makrofaj ve eozinofil yUzdeleri ve kalsifikasyon degerlendirilmistir. Ek olarak, alt
epigastrik arterler tarafindan olusturulan 40 flebe sahip 20 sican, enjeksiyondan bir hafta sonra flep
nekroz oranlarini degerlendirmek icin bes enjeksiyon grubuna ayriimistir.

Bulgular: Gruplar arasinda flep nekroz yuzdesi degerinde istafistiksel olarak anlamii bir fark vardi.
Post-HOC, farkin daha yUksek nekroz yiUzdesine sahip HA grubundan kaynaklandigini goésterdi.
TOm lmeni dolduran trombUsin HA grubunda diger gruplara gére tUm saatlerde ve ik haftada
daha yUksek oldugu gorUldu. Intima ve medya dejenerasyonlar incelendiginde tOm zamanlarda
ve tUm gruplarda istatistiksel olarak anlamli bir fark ve PMNL, lenfosit, mast ve makrofaj dagilimi
incelendiginde belirli zamanlarda anlamii bir fark vardi. Eozinofil 6lcimU, inflamasyon, fibroblast
yogunluklarn ve kollajen yogunluklar, 6dem ve kalsifikasyon bulgulan degerlendirildiginde gruplar
arasinda anlamli bir fark bulunmadi

Sonuclar: Her bir dolgu maddesi arasinda arter iginde istatistiksel olarak anlamli histopatolojik
farkliliklarin yani sira, dzellikle hyaluronik asit grubunun [Umeni tamamen tikayan tfrombUse diger
gruplardan anlamli olarak daha fazla neden oldugu ve buna bagl olarak flep nekroz oraninin HA
dolgusu olmayan gruplara gére anlamli olarak daha yUksek oldugu sonucuna varildi. Bu sonug,
ozellikle hyaluronik asit dolgulannda antitrombotik ve frombolitik tedavinin dnemini vurguladi.

Anahtar Kelimeler: Agaroz jel, kalsiyum hidroksiapatit, hyaluronik asit, polikaprolakton, vaskUler
oklizyon

Dermal fillers have become increasingly popular attributed to the perceived benefits of a more youthful
in the field of aesthetic medicine, offering a non- and rejuvenated appearance, as well as the relatively
surgical solution for addressing various cosmetic quick and minimally invasive nature of the treatments.
concerns, such as wrinkles, fine lines, and volume loss. However, the widespread use of dermal fillers has
The growing demand for these procedures can be also been accompanied by a growing frequency of
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complications, some of which can be quite serious (1).
It is of paramount importance for healthcare providers
and patients to have a comprehensive understanding
of the risks and considerations associated with these
freatments.

Vascular complications, such as arterial occlusion and
tissue necrosis, are considered the most serious and
potentially devastating adverse events associated with
dermal filler injections (1,2). The incidence of vascular
complications is relatively low, but the consequences
can be severe, ranging from temporary discoloration
to permanent disfigurement, necrosis, or even
blindness (1). Numerous studies have reported cases
of vascular complications, highlighting the importance
of understanding the underlying mechanisms and
appropriate management strategies (3,4).

The pathophysiology of filler-induced vascular
complications is complex, involving a cascade of
inflammatory and thrombofic processes ulfimately
resulting in fissue ischemia and damage. Upon
infravascular injection, the filler material can trigger
an immediate inflammatory response, leading to the
activation of platelets and the coagulation cascade
(5.6). This can result in the formation of thrombi
occluding the affected vessels, cutting off blood
supply to the surrounding ftissues. The severity of the
inflammatory response is largely dependent on the
specific properties of the dermal filler material, such as
its viscosity, particle size, and biocompatibility (5).

The specific mechanisms by which different filler
materials interact with the vascular system and trigger
this cascade of events are still not fully elucidated, a
better understanding of these processes is crucial for
improving both prevention and management of these
complications.

This experimental study was designed to comparatively
evaluate the inflammatory and thrombotic processes
and the damage caused by infraarterial injection of
these four different structures of dermal fillers.

Material And Methods

This study was conducted using 120 male Wistar-
Albino rafs in 2023, following ethical approval from
the Konudam Local Ethics Committee for Animal
Experiments of Necmettin Erbakan University with
the protocol number, 2002-047. Of 120 rats, 100 were
used to observe the histopathological effects of fillers
on the vessels. For this purpose, the animals were
divided into five different groups, numbered one
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to five, to receive different filler injections. Group 1:
Calcium hydroxylapatite (CaHa) Radiesse, Group 2:
Polycaprolactone (PCL) Ellanse S, Group 3: Agarose
gel (AG) Algeness 1.5%, Group 4: Hyaluronic acid (HA)
Yvoire Classic 20mg/mL, Group 5: Serum Physiologique
(SP)

Approximately 0.02 mL of dermal fillers were injected
intfo both sides of inferior epigastric arteries following a
2-cm oblique incision under anesthesia. In this way, 40
arteries were used in each group, 200 in total. For each
group, samples for histopathological examination
were taken from eight vessels at hour O, eight vessels at
one hour, eight vessels at three hours, eight vessels at
24 hours, and eight vessels at the first week. Following
the collection of biopsy samples, the relevant animals
were sacrificed under the Care and Use of Laboratory
Animals guidelines.

The biopsy samples obtained were evaluated
by a single pathologist. Degeneration-necrosis,
inflammation, fibroblast and collagen densities in the
intima and media layers of the vessels, the presence
of thrombus in the vessels, the presence of edema,
polymorphonuclear leukocyte (PMNL), lymphocyte,
mast cell, macrophage, and eosinophil percentages
and the presence of calcification were evaluated
(Figure 1).

The remaining 20 of the 120 experimental rats were
also divided into five different injection groups and
used for the evaluation of flap survival after inferior
epigastric artery occlusion. Rats were anesthetized,
and 40 flaps of 2 x 2 cm on both sides of the lower
abdomen solely nourished by the inferior epigastric
arteries were designed and elevated, The purpose of
this flap design is to avoid feeding from surrounding
fissue and collaterals. Then, approximately 0.02 mL of
dermal fillers were injected into both sides of inferior
epigastric arteries in each injection group (Figure 2).
After the injections, the flaps were sutured back into
place, and postoperative follow-up was started.
Photographs of flaps in each group were taken at the
end of the first week after injection. The percentage of
the surviving area of each flap fig was measured with
Digimizer Image Analysis Software (Ostend, Belgium)
(Figure 2). Differences in flap necrosis occurrence rate
and mean percentage of surviving flap area of each
group were compared.

Statistical analysis

Data analysis was performed using the Statistics
Package for Social Science (SPSS, Version 29.0,
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Figure 1. Degeneration-necrosis, inflammation, fibroblast and collagen densities in the infima and media layers of the vessels,
the presence of thrombus in the vessels, the presence of edema, PMNL, lymphocyte, mast cell, macrophage and eosinophil
percentages and the presence of calcification were evaluated histopathologically.

Figure 2. (A,B) The percentage of surviving area of each flap was measured with Digimizer Image Analysis Software, (C) inferior

epigastric artery.

IBM Corp., NY, USA). Characteristics of patients, as
n (percent) or median (minimum-maximum) for
categorical and continuous variables, respectively,
were reported. The Kruskal Wallis H test was used to
compare the median of independent groups. Nominal
variables were compared using a fwo-tailed chi-
square or Fisher test. In pairwise comparisons between
dependent measures, multiple tests were evaluated
with the Bonferroni correction. A p-value was set at
<0.05 for statistical significance.
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Results

A total of 40 flaps in 20 rats were divided into five
groups with eight flaps in each group. When the
percentage of flap necrosis measured in the first week
was examined, the mean values were 0.6% (min 0.3-
max 13.7) in the CaHa Group 1, 1.7% (min 0.2-max
22.7) in the PLLA Group 2, 0.7% (min 0.2-max 12.4), in
the AG Group 3, 25.4% (min 1.2-max 99.4) ) in the HA
Group 4 and 1.5% (min 0.5-max 5.9) in the SP Group
5 (p=0.036) (Table 1). It was determined that there
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Table 1. Percentage of flap necrosis between the groups measured at the first week

Groups (n=40) CaHa' PCL? AG*
(n=8) (n=8) (n=8)
Median (Min-Max) Median (Min-Max) Median
(Min-Max)
Flap necrosis (%) (1st 0.6 (0.3-13.7) 1.7 (0.2-22.7) 0.7 (0.2-12.6)
Week)

HA* SPS p Post-HOC
(n=8) (n=8)

Median (Min-Max) Median (Min-Max)

25.4 (1.2-99.4) 1.5 (0.5-5.9) 0.036 1-4;2-4;3-4

AG: Agarose gel, CaHa: Calcium hydroxylapatite, HA: Hhyaluronic acid, PCL: Polycaprolactone

was a stafistically significant difference in flap necrosis
value between the groups (p<0.05). Post-HOC test was
performed fo determine which groups caused the
difference and determined that the differences were
due fo the HA group (group 4) in which the highest
percentage of necrosis was detected.

Inthe histopathological examination of biopsy samples,
the infima and media degenerations occurring in
Groups 1-5 according to hours are summarized in Table
2. When the data were examined, it was seen that
there was a statistically significant difference between
the groups at all times and in all groups (p<0.05). At 24
hours, the highest intima damage in the vessels was in
the CaHA group (group 1), while the highest media
damage was in the HA group (group 4). At week 1,
the highest infima and media damage was in the HA

group (group 4).

whole lumen was seen at all times in the HA group, but
it was seen in only one subject atf the 24th hour in the
PCL group and was not seen in the other groups.

The distribution of PMNL, lymphocyte, mast cell,
macrophage, and eosinophil measurements by hours
in Groups 1-5 is given in Table 4. When the table is
examined, it was determined that there was a
statistically significant relationship between the groups
in PMNL measurements at the 1st and 24th hours and
the 1st week, in all measurements except the initial
measurement in lymphocytes, in mast measurements
at the 24th hour and the 1st week, and in macrophage
measurements only at the 1st week (p<0.05). No
statistically significant relationship was observed
between the groups in eocsinophil measurements.

When inflammation, fibroblast and collagen densities,
edema, and calcification findings were evaluated, no

Table 2. Intima and media degenerations that occurred in Groups 1-5 according fo hours and distribution of degeneration-

necrosis measurements among groups

CaHa' PCL? AG?

Degeneration-Nec- = = =
rosis (%) (N=40)

Med’ia:x()Min- Median (Min-Max)  Median (Min-Max)
Intima
Hour O 10 (5-20) 0.5 (0-3) 2(1-2)
Ist hour 35 (10-40) 12.5 (10-40) 40 (10-80)
3rd hour 35 (20-60) 20 (10-40) 45 (20-60)
24th hour 55 (40-60) 40 (20-60) 45 (20-60)
Ist Week 30 (10-50) 20 (10-40) 22.5 (10-40)
Media
Hour O 10 (3-20) 0.5 (0-3) 1(1-2)
Ist hour 35 (30-40) 12.5 (10-20) 50 (30-70)
3rd hour 40 (30-60) 30 (20-40) 50 (30-60)
24th hour 60 (30-70) 45 (10-70) 50 (20-70)
1st Week 40 (30-60) 30 (20-40) 30 (20-80)

HA* SPS

(n=8) (n=8)

p Post-HOC
Median (Min-Max)  Median (Min-Max)

0 (0-0) 0 (0-0) <0.001 1-2:1-4;1-5;3-4;3-5
7.5 (1-40) 0 (0-5) <0.001 1-4;1-5;2-3;2-5;3-4,4-5
20 (15-40) 15 (0-30) 0.002 1-2:1-5;2-3;3-4;3-5
35 (20-60) 2 (0-5) <0.001 1-5;2-5;3-5;4-5
40 (20-50) 5(2-10) <0.001 1-5;2-4;2-5;3-5;4-5

1(0-2) 0 (0-0) <0.001 1-2;1-3;1-4;1-5;3-5;4-5
15 (2-50) 0(0-2) <0.001 1-2;1-5;2-3;3-4;3-5;4-5
35 (20-50) 25 (0-40) 0.002 1-2;1-5;2-3;3-5
60 (30-70) 5(2-10) <0.001 1-5;2-5;3-5;4-5
45 (20-60) 7.5(0-10) <0.001 1-5;2-5;3-5;4-5

AG: Agarose gel, CaHa: Calcium hydroxylapatite, HA: Hhyaluronic acid, PCL: Polycaprolactone

Thrombus formation within the artery after filler injection
according to hours data in Groups 1-5 are summarized
in Table 3. When the data were examined, it was seen
that there was a statistically significant difference
between the groups at all times and in all groups.
(p<0.05). It was observed that thrombus filing the
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significant difference was found between the groups.
Discussion

Dermal fillers have become increasingly prevalent
in the field of cosmetic procedures, with a surge
in demand over the past decade. The ease of use,
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Table 3. Distribution of Thrombus Measurements Among Groups

CaHa'
Thrombus (n=40) (n=8)

n (%)
Thrombus (Hour 0)
None 3 (37.5)
Lightly layered fibrin thrombus adhesive to the endothelium (+) 5 (62.5)
Thrombus filling 50% of the lumen (++) 0 (0)
Thrombus filling the whole lumen (+++) 0 (0)
Thrombus (1st hour)
None 0 (0)
Lightly layered fibrin thrombus adhesive to the endothelium (+) 6 (75)
Thrombus filling 50% of the lumen (++) 2 (25)
Thrombus filling the whole lumen (+++) 0 (0)
Thrombus (3rd hour)
None 5(62.5)
Lightly layered fibrin thrombus adhesive to the endothelium (+) 3(37.9)
Thrombus filling 50% of the lumen (++) 0 (0)
Thrombus filling the whole lumen (+++) 0 (0)
Thrombus (24th hour)
None 0(0)
Lightly layered fibrin thrombus adhesive to the endothelium (+) 4 (50)
Thrombus filling 50% of the lumen (++) 4 (50)
Thrombus filling the whole lumen (+++) 0 (0)
Thrombus (1st Week)
None 0(0)
Lightly layered fibrin thrombus adhesive to the endothelium (+) 5(62.5)
Thrombus filling 50% of the lumen (++) 3 (37.5)
Thrombus filling the whole lumen (+++) 0 (0)

efficacy, and perceived safety of these treatments

PCL2 AG*® HA* P
(n=8) (n=8) (n=8) (n=8) p
n (%) n (%) n (%) n (%)

0.002

8 (100) 8 (100) 6 (75) 8 (100)

0 (0) 0(0) 2 (25) 0(0)
0(0) 0(0) 0(0) 0(0)
0(0) 0(0) 0(0) 0(0)
<0.001
5 (62.5) 3(37.5) 0(0) 8 (100)
3(37.5) 2 (25) 1(12.5) 0(0)
0(0) 3 (37.5) 2 (25) 0(0)
0(0) 0(0) 5 (62.5) 0(0)
<0.001
8 (100) 2 (25) 0(0) 5(62.5)
0(0) 4 (50) 1(12.5) 1(12.5)
0(0) 2 (25) 3(37.5) 0(0)
0(0) 0(0) 4 (50) 2 (25)
<0.001

3(37.5) 2 (25) 0(0) 8 (100)

2 (25) 2 (25) 1(12.5) 0(0)

2 (25) 4(50) 4 (50) 0(0)

1(12.5) 0(0) 3(37.5) 0(0)

<0.001
8 (100) 2 (25) 1(12.5) 8 (100)
0(0) 5 (62.5) 5 (62.5) 0(0)
0(0) 1(12.5) 1(12.5) 0(0)
0(0) 0(0) 1(12.5) 0(0)

most common vascular

occlusion complication

have confributed significantly to their popularity.
However, despite their impressive safety profile, the
growing prevalence of dermal filler injections has
also been accompanied by a concerning rise in
adverse events and complications, although proper
patient selection, appropriate product selection,
and meticulous injection techniques are crucial in
minimizing the risk of adverse events (2).

Complications associated with dermal fillers can be
broadly classified into early, occurring up to several
days post-treatment such as injection site reactions,
infection, hypersensitivity, lumps, asymmetries, vascular
complications, and late complications occurring
from weeks to years post-treatment such as atypical
infection, biofilm, foreign body granuloma, migration
(5). Although the probability of vascular injury caused
by dermal fillers is reported to be less than 0.05%,
when dermal fillers are accidentally injected into the
blood vessels, they can lead to a range of serious
complications, including persistent skin  necrosis,
ophthalmoplegia, permanent unilateral or bilateral
vision loss, and stroke (7.8). It was reported that the
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reported in patients undergoing facial filler was vision
loss, and most cases resulting in blindness did not show
complete recovery despite treatment due to the
vulnerability of the retina to ischemia (7). In a previous
review conducted by Beleznay et al., aufologous
fat was found to be responsible for 47.9% of cases
of unilateral permanent blindness, followed by HA
(23.5%). collagen (8.2%), poly-L-lactic acid (3.1%), and
calcium hydroxylapatite (2%) (7).

Therefore, it is very important to have detailed
knowledge about vascular complications that are
more serious andrequire urgentintervention compared
with other complications. To our knowledge, there is no
study in the literature comparing the effects of different
filler materials following intravascular injection. This
experimental animal study was planned to investigate
the rate of flap necrosis and histopathological
changes developing within the artery following the
intfravascular injection of four different structural fillers.

In vascular complications, which can also be
encountered as embolia cutis medicamentosa (ECM)
in the literature, there may be an increase in vascular
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Table 4. Distribution of PMNL, Lymphocytes, MAST Cells, Macrophage and Eosinophil Measurements among Groups

Variables CaHa' PCL? AG? HA* SP$ ) Post-HOC
(N=40) (n=8) (n=8) (n=8) (n=8) (n=8)
) Median (Min- Median Median (Min-Max) Median (Min-Max) Median (Min-Max)
Max) (Min-Max)
PMNL
Hour 0 0 (0-0) 0 (0-100) 0 (0-0) 0 (0-0) 0 (0-0) 0.406
1st hour 0 (0-0) 0 (0-100) 0 (0-100) 100 (50-100) 100 (100-100) <0.001 1-4;1-5;2-4;2-5;3-4,3-5
3rd hour 0 (0-98) 0 (0-100) 0 (0-100) 0 (0-50) 92.5 (0-100) 0.163
24th hour 0 (0-50) 100 (99-100) 100 (95-100) 20 (20-40) 91.5 (80-96) <0.001 1-2;1-3;1-5;2-4;2-5,3-4
1st Week 0 (0-3) 7.5 (0-100) 0 (0-2) 2 (0-10) 0 (0-0) 0.002 1-2;2-3;2-5;3-4;4-5
Lenfocytes
Hour 0 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
1st hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-50) 0 (0-0) 0.013 1-4;2-4;3-4;4-5
3rd hour 0 (0-100) 0 (0-100) 0 (0-0) 100 (50-100) 0 (0-10) <0.001 1-4;2-4;3-4;4-5
24th hour 25 (0-100) 0 (0-0) 0 (0-5) 75 (20-80) 5(2-10) <0.001 1-2:1-4;2-4;2-5;3-4
st Week 69 (50-95) 80 (0-87) 77.5 (0-86) 73.5 (58-85) 100 (100-100) <0.001 1-5;2-5;3-5;4-5
Mast
Hour 0 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
1st hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
3rd hour 0 (0-2) 0(0-2) 0 (0-0) 0 (0-0) 0 (0-0) 0.545
24th hour 0 (0-0) 0 (0-1) 0 (0-0) 0 (0-0) 1 (0-10) 0.007 1-5;2-5;3-5;4-5
1st Week 0 (0-0) 1(0-3) 2 (0-4) 0 (0-15) 0 (0-0) <0.001 1-2;1-3;2-5;3-4;3-5
Macrophage
Hour 0 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
1st hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
3rd hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
24th hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
1st Week 27 (0-40) 4 (0-10) 15 (10-20) 24 (0-40) 0 (0-0) <0.001 1-2;1-5;2-3;2-4;3-54-5
Eosinophil
Hour 0 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
1st hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
3rd hour 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
24th hour 0 (0-2) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0.406
1st Week 1.5 (0-10) 0 (0-0) 0 (0-5) 0 (0-2) 0 (0-0) 0.058

AG: Agarose gel, CaHa: Calcium hydroxylapatite, HA: Hhyaluronic acid, PCL: Polycaprolactone

problems depending on the amount of drug, and
similarly, different fillers such as collagen (9), or fat (10).

While it is not clear why some fillers of the same amount
cause a greaterdegree of vascular compromise, it may
be due to the tendency of dermal fillers to activate the
inflammatory process and/or the coagulation process
resulting in the progression to irreversible necrosis of the
involved fissues (1). For these reasons, it is important to
know the structure, properties, tissue behavior of filing
materials, and pathophysiology of vascular occlusions
induced by dermal fillers.

Calcium Hydroxylapatite (CaHA)

CaHA consists  of 30% calcium hydroxylapatite
microspheres and 70% sodium carboxy-methylcellulose
(CMC), after injection, the CMC gel is rapidly broken
down while the CaHA microspheres act as a sort of
platform for newly synthesized collagen (10). Itis usedin
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the face for mid-deep to deep wrinkles and folds and
to correct volume loss and contours. Microscopically,
CaHA is easily recognizable as 25- to 45- um blue-gray,
round-oval particles, surrounded by fibrin (11).

The onset of nodules is the most commonly reported
adverse event, and its incidence was found to be 3%
in a cohort study (12). In vitro analysis has shown limited
reversibility of vascular compromise with calcium
hydroxyapatite (13).

Polycaprolactone (PCL)

The PCL-based filler is composed of PCL microspheres
(30%) suspended in an aqueous carboxymethyl
cellulose (CMC) gel carrier (70%) (14). CMC gel is
absorbed within the first 6-8 weeks, and the volume
loss caused by the absorption of the gel is replaced by
neocollagenesis caused by PCL (15).

Polycaprolactone (PCL) based fillers can rarely
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cause complications such as nodules or granulomas.
Nodule formation is a minor complication frequently
associated with fillers, including HAs. In the periorbital
region and very superficial applications, PCL-based
fillers may very rarely cause xanthelasma-like products
(16). It is reported in a study that, in 10 cases where
PCL fillings caused vascular embolism complications,
heparin and nitroglycerin  freatment resulted in
significant improvement in blood flow and reduction
inischemia (17).

Agarose Gel (AG)

Agarose is a saccharide polymer (D-galactose and
3.6-anhydro-L-galactopyranose  sugars) extracted
from red algae (Rhodiphyta) (18). AG is viscous-elastic
at temperatures below 45C°. It is slowly degraded
by macrophages, and infracellular metabolism
through the pentose cycle (19). It is hydrocolloid and
nonhydrophilic and causes no mid-term or long-term
edema in the surrounding fissues (18). It contains
no chemical cross-linking materials such as BDDE,
or polyethylene glycol (PEG), which are found in
crosslinked HA fillers.

Although there is no reported case of vascular
occlusion in the literature, in an experimental study
conducted on rats, it was determined that the mean
flap survival rate was 92% after the urokinase treatment
of arterial occlusion created with agarose gel (20).

Hyaluronic Acid (HA)

The use of cross-linked HA fillers has become the most
commonly used filling material in aesthetic practices.
Cross-linking is a process that modifies the molecular
structure of HA, making it more resistant to degradation
and increasing its durability within the skin. Among the
various crosslinking agents, 1,4-Butanediol diglycidyl
ether (BDDE) has emerged as a widely used option
due to its versatility and effectiveness. Different brands
have different crosslinking technologies, the degree
of modification ranging from 1 to 10%, the molecular
weight of 100-600 kDa, and HA concentrations (HAC)
ranging from 15 to 24 mg/mL with different shear
elastic moduli (G') (21,22). Cohesivity or the capacity
to resist fragmentation and dispersal, MoD, and the
ability of a gel to take up water (swelling factor) may
be important in the intfravascular behavior of dermal
fillers and their response to reversal agents (22,23).

The vaso-occlusive process induced by infravascular
injection of HA gel may further increase the size of the
plug, creatfing a prothrombotic state (24). HA platelet
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interaction appears to trigger hemostasis and platelet
aggregation. Experimental studies on murine have
shown that the platelet-rich white thrombus within the
gel plug subsequently forms a fibrin-rich red thrombus
(25). This rapid process suggests an inflammatory
process initiated by the HA bolus rather than anoxic
endothelial damage, and the nature of the early white
thrombus points to a direct role in platelet interaction
with infravascular HA (26). The pro-inflammatory,
platelet-activating effect of HA, which begins with
platelet-derived hyaluronidase 2 and leukocyte
binding, has been described in many studies (27).

In a comparative study showing that HA induces
a thromboftic response, thrombus formation was
evident in rabbit ears after Restylane (HA) injection
and showed a higher rate of total, irreversible vessel
occlusion compared with injections of lower viscosity,
small-particle polymethylmethacrylate (PMMA) filler
whereas this effect was not seen (28).

Besides the thrombogenicity of vasoinoculated HA
gels, it is considered an advantage in terms of safety
that HA fillers are reversible with hyaluronidase and
can be applied around the affected blood vessels.
In animal studies a significant flap survival benefit has
been shown in animals freated with dual therapy—
featuring thrombolytic agents (urokinase or alteplase)
combined with hyaluronidase when compared with
hyaluronidase alone (25). Cavallini et al showed in
animal models that immediate intervention within the
first 4 hours after a vascular event significantly reduced
ear skin necrosis (29).

In our study, it was observed that the thrombus filling
the enfire lumen was significantly higher in the HA
group than in the non-HA groups, starting from the first
hour at all times. It was also observed that this finding
was reflected in the flap necrosis rates that there
was a significant difference in favor of the HA group
compared to the non-HA filler groups, and that this
was consistent with the thrombus formation potential
of HA.

To our knowledge, there is no similar study in the
literature. It is noteworthy that the rate of flap necrosis
and thrombus formation completely occluding the
vessel lumen was statfistically significantly higher in
the HA group (Group 4) than in the other groups. The
low percentages of flap necrosis in Groups 1, 2, and
3. despite no treatment, are worth evaluating in terms
of questioning the flap model or the amount of filler
injected. The main limitations of our study are the use
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of a limited number of rats for the measurement of flap
necrosis percentages and the exclusion of the effects
of hyaluronidase and antithrombotic and thrombolytic
therapies.

Conclusion

It was concluded that besides statistically significant
histopathological differences between each filler
within the artery, in particular, the HA group caused
thrombus, occludingcompletely thelumen, significantly
more than the other groups, and accordingly, the flap
necrosis rate was significantly higher than the non-HA
filler groups. This result highlighted the importance of
antithrombotic and thrombolytic therapy, especially
in HA fillers.
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Introduction

ABSTRACT

Cryptosporidium spp., the causative agent of Cryptosporidiosis, is an obligate intracellular and
exfracytoplasmic protozoan. Cryptosporidium spp. emerges as a public health problem transmitted
by contaminated water and food due to its features such as the widespread occurrence of oocysts
in nature, low infective doses, ability to pass through the filters of treatment plants, resistance
to disinfectants, and ability to survive in water and soil for months at appropriate humidity and
tfemperature. Transmission to humans usually occurs through the fecal-oral route by ingestion of
oocysts. However, endogenous auto-infection can occur. Respiratory transmission has been
reported. Cryptosporidium spp. infections may lead fo serious life-threatening clinical conditions in
children under two years of age and immunosuppressed patients. To prevent water and foodborne
cryptosporidiosis outbreaks and protect public health, the causes of Cryptosporidium oocysts
contaminating these resources should be determined, necessary precautions should be taken and
combat methods should be determined. In this review, information on the life cycle, epidemiology,
clinical findings, diagnosis, protection, and control of Cryptosporidium spp. is presented.

Keywords: Cryptosporidium, immunosuppressive, protozoan

oz

Cryptosporidiosis etkeni olan Cryptosporidium spp., zorunlu infrasellller ve ekstrasitoplazmik bir
protozoondur. Cryptosporidium spp., ookistlerinin dogada yaygin olarak bulunmasi, enfektif
dozlarinin distk olmasi, antma tesislerinin filtrelerinden gecebilmeleri, dezenfektanlara karsi direngli
olmailari, su ve toprakta uygun nem ve sicaklikta aylarca canli kalabilmeleri seklinde siralanabilecek
ozellikleriyle kontamine su ve gida ile bulasan bir halk sagligi problemi olarak karsimiza ¢ikmaktadir.
Insanlara bulas genellikle ookistlerin fekal oral yolla alinmasiyla gerceklesir. Ancak endojen oto-
enfeksiyon da gelisebilmektedir. Respiratuvar bulas bildirilmistir. Cryptosporidium spp. enfeksiyonlar
iki yas alt gocuklarda ve immUnsupresif hastalarda hayati tehdit eden ciddi klinik fablolara neden
olabilmektedir. Su ve gida kaynakli cryptosporidiosis salginlarinin dnlenmesi ve halk sagliginin
korunmaisi icin Cryptosporidium ookistlerinin bu kaynaklar kontamine etme nedenleri belirlenerek
gerekli dnlemlerin alinmasi ve mUcadele ydntemlerinin belilenmesi gerekmektedir. Bu derlemede
Cryptosporidium spp.’nin yasam doéngUsy, epidemiyolojisi, klinik bulgular, tanisi, korunma ve
kontrolU ile ilgili bilgilere yer verilmistir.

Anahtar Kelimeler: Cryptosporidium, immUnsupresif, protozoon,
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Cryptosporidium spp. is an opportunistic parasitic
agent fransmitted through oocysts in contaminated
water and food. It can infect mainly the intestines and
many organs, such as the lungs, pancreas, and gall
bladder (1). Along with Giardia, it is the most common
parasite in humans worldwide (2).

Cryptosporidium species were first described by Clarke
in 1885 as spore clusters on the epithelium of a mouse
stomach. In 1905, Ernest Edward Tyzzer demonstrated
them in the gastric mucosa cells of mice and
named them Cryptosporidium, which means hidden
sporocysts in ancient Greek, because they do not
have sporocysts in their oocysts, unlike other Coccidia
species. The disease it causes has been called

Cryptosporidiosis (3). Cryptosporidium spp., the agent
of Cryptosporidiosis, is an obligate, intracellular, and
extracytoplasmic protozoan (4).

Cryptosporidium species are included in the
Apicomplexa group, Sporozoasida class, Coccidiasina
subclass, Eucoccidiorida order, Eimeriorina suborder,
and Crptosporidiidae family (5). There are approximately
22 species of Cryptosporidium spp., which are either
zoonotic or anthroponotic. While the zoonofic species
of the agent, Cryptosporidium parvum, infects both
humans and animals, the anthroponotic species
Cryptosporidium hominis is only a pathogen for humans
(6). Additionally, C. canis, C. felix, C. meleagridis, and C.
muris can also cause human infection (7).
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Life Cycle

The life cycle of Cryptosporidium spp., characterized
by six stages, the alternation of sexual and asexual
fertilization, is completed in a single host. The only
stage the parasite spends outside the host is the cocyst
stage (8).

In the first stage of the life cycle (excystation), four
infective sporozoites are released from the oocyst
ingested by the host as a result of opening in the small
intestine. These sporozoites enter the intestinal epithelial
cells. The intestinal microvilli folds surround the parasite
to form a membrane sac. In this way, the parasite
shows an infracellular-extracytoplasmic setftlement
in the intestinal epithelial cells of the host (9). In the
second stage of the life cycle (merogony), sporozoites
first transform into trophozoites and then into type
1 meronts by asexual reproduction. 6-8 merozoites
are formed from type 1 meronts. These merozoites
enter new cells and begin sexual reproduction by
reproducing asexually and fransforming into either
type 1 or type 2 meronts (4 merozoites). The third
stage of the life cycle of Cryptosporidium spp. is
gametogony. Merozoites formed from type 2 meronts
fransform infto macro and microgametocytes, and
then into either macro or microgametes. In the fourth
stage of the life cycle (fertilization), microgametes
fuse with macrogametes to form an oocyst (zygote).
In the fifth stage, the oocyst wall is formed. While a
two-layered oocyst wall is formed in approximately
80% of oocysts, a thin-walled structure is formed in
20%. The final stage of development, the sporogony
stage, takes place inside the parasitic vacuole. After
meiosis, four sporozoites are formed inside the thin-
walled oocysts. These oocysts are ejected info the
intestinal lumen and hatch there without leaving the
host (5). This process is responsible for the recurrence of
infection in the host, which is called autoinfection (4).
Chronic cryptosporidiosis is observed in cases where
the host cannot destroy this parasite. Thick-walled
type 2 oocysts are sporulated and excreted with the
host feces. Thus, the life cycle is completed in a single
host (monoxen). Oocysts shed in the environment
penetfrate new hosts and begin a new life cycle (5).

Epidemiology

Cryptosporidium oocysts are widely found in nature
due fo their ubiquitous properties (10). In recent
years, Cryptosporidium spp. has come to the forefront
as a public health problem transmitted through
contaminatedwaterandfood due toitscharacteristics,
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such as low infective doses of its oocysts, no necessity
for a new host or maturation process, long incubation
period, the ability of oocysts excreted in feces
contaminating the environment for up to 60 days even
if clinical symptoms are not seen, being able to pass
through the filters of treatment plants with their 4-6 um
size, being able fo be fransported in air and water for
long distances due fo their small size, being resistant to
disinfectants (e.g., chlorine), and being able to survive
in water and soil for months at appropriate humidity
and femperature (11-13). Therefore, waterborne
outbreaks caused by Cryptosporidium spp. have been
reported in history. This agent has been included in the
category B pathogen list by the Centers for Disease
Control and Prevention (CDC) (14).

Outbreaks caused by this parasite, particularly those
from swimming pools, have been reported since the
1990s in many developed countries, including the
United States (US), Canada, England, Scotland, and
Japan. However, the mostimportant of these occurred
in Milwaukee, USA, in the spring of 1993, where 403,000
cases were reported (15). The Milwaukee outbreak
is the largest waterborne outbreak on record, and
during the outbreak, the presence of Cryptosporidium
oocysts was shown in 90% of sewage samples, 75% in
river water samples, and 28% in drinking water samples.
Also in 1984, an outbreak of cryptosporidiosis occurred
in two separate locations in a residential area with
5,900 people in Texas. It was determined that the
drinking water for these two centers was supplied from
the same artesian well, that the water was circulated
without being filtered, while it was chlorinated just
before being released fto the network. After the
outbreak, dye tests were used to definitively establish
that sewage effluents were mixed with drinking water
and that this mixing occurred at irregular infervals.
However, the location where sewage effluents are
mixed with drinking water could not be determined.
In 1987, in an outbreak in West Georgia where an
estimated 13,000 people were affected,
determined that drinking water criteria met federal
and state standards at the time, but when the stools
of 489 people were examined, 61% were found to
be positive for Cryptosporidium. Of the 322 people
using alternative drinking water, 20% were found to
be Cryptosporidium positive (3). When the national
literature was examined, in a study conducted in
the water resources of Mardin, the presence of
Cryptosporidium spp. was determined to be 8.92%
with the Kinyoun acid-fast staining method (16). In Igdir

it was
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province, in the analysis of 69 spring water samples
using native-Lugol, modified acid-fast staining, and
nested polymerase chain reaction (nPCR) methods,
Cryptosporidium spp. was found to be positive in 1
sample (1.4%) (17).

Access to clean and adequate water and food is
currently a problem in underdeveloped countries.
It is estimated that the inability of non-industrialized
countries to keep up with population growth and the
inability fo meet the increasing demand for clean
and safe drinking water due to migration to urban
areas will contfinue to affect the spread of diseases
(18). Therefore, the prevalence of Cryptosporidium
spp. infection is higher in developing countries (10).
Cryptosporidiosis is reported to occur at an incidence
of 1-9% in people with a healthy immune system in
developed countries and at an incidence of 7-20% in
developing countries (19).

Epidemiological studies reveal that the geographical
distribution of Cryptosporidium spp. varies around the
world. Studies have reported that C. parvum and C.
hominis are responsible for 90% of cryptosporidiosis
cases (5). While C. hominis is common in North and
South America, Australia, China, Japan, and Africa, C.
parvum is more common in Europe and New Zealand,
especially in the UK (20).

Cryptosporidium spp. infections can cause serious
life-threatening clinical conditions in children under
two years of age (19). This age group may pose a risk
for prolonged Cryptosporidium spp. infection even if
immunodeficiency tests are normal because there
may be defects in the natural immune system and
lymphocyte functions (21). When international data
are examined in the literature, the Cryptosporidium
positivity rate in children presenting with diarrhea varies
between 10 and 25% (22). In studies conducted in our
counftry, in Van and Izmir, among children presenting
with acute diarrhea, the presence of Cryptosporidium
spp. oocysts in stool samples were reported at a
frequency of 2.2% and 13.5% (19). In another study, it
was observed that the prevalence of Cryptosporidium
spp. was higher in children, especially in prolonged
diarrhea (23).

Cryptosporidium spp. can cause severe infection,
especially in immunocompromised individuals, due
to its infracellular locatfion and its ability fo cause
autoinfection (6). The rate of Cryptosporidium
infection in HIV-positive patients is 14% in developed
countries and 24% in developing counfries. In studies
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conducted on immunocompromised individuals in
TUrkiye, the prevalence of Cryptosporidium spp. has
been reported to be between 0-35.5% (5).

The parasite is transmitted through infected food and
drinks, contaminated water (swimming pools, hot
springs, jacuzzis, lakes, rivers, and streams) with human
or animal feces, and uncooked consumption of
contaminated food (19). In recent years, transmission
through unpasteurized fruit juices has been frequently
mentioned (7). People are usually infected by
ingesting oocysts via the fecal-oral route (6). However,
endogenous autoinfection can also occur. The
fransmission route of oocysts can be summarized as
human to human, animal to human, and environment
to human. This parasite can pass from the waste of
infected animals to drinking water sources during
periods of heavy rainfall (7). Respiratory transmission
has also been reported (24).

Family members, daycare centers, pre-school, and
similar institutions constitute an important source
of direct fransmission from person to person. It has
been reported that the infection rate is high in some
occupational groups (veterinarians, livestock breeders,
and farm workers), those traveling to endemic areas,
and those in close contact with infected people (25).
Farm animals are an important source of fransmission.
Cafttle, sheep, goats, and pigs play a role as
reservoirs in the tfransmission of the disease agent (26).
Contamination of the product with manure during
production, irrigation water, agricultural workers, food
processors, kitchen workers, washing water, kitchen
counters, and tools and equipment constitute a
potential source of cryptosporidiosis outbreaks. In
a study conducted on food industry workers in the
Van region, the rate of the asymptomatic carrier
was determined as 1.27% (27). Vegetables, fruits, and
salads consumed raw without a heating process,
unpasteurized milk and apple juice, dairy products,
meat, offal, and various seafood (mussels, oysters)
are foods that carry arisk in cases of cryptosporidiosis
(5.28). In India, the rate of Cryptosporidium spp. was
determined as 6% in fresh vegetables (coriander,
lettuce, tomatoes, cucumbers, cabbage, red pepper,
mint, carrots, and radishes) purchased from different
sales points (29).

Clinical Findings

The incubation period of infections caused by
Cryptosporidium varies from 5 to 28 days (3).
Cryptosporidiosis causes abdominal pain, nausea,
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vomiting, diarrhea, weightloss, and anorexia in humans
(30). Diarrhea can be acute or chronic, fransient,
infermifttent or continuous, in severe diarrhea, fluid loss
can be up fo 25 L/day (21).

Infection usually limits itself in immunocompetent
individuals and resolves within a few weeks (30).
In immunocompromised individuals, the course of
infection can be short-term and rapidly resolving
diarrthea or chronic diarrhea resulting in  life-
threatening cholera-like diarrhea, malabsorption,
and malnutrition. Symptoms are particularly severe in
patients with acquired immunodeficiency syndrome
(AIDS), viral diseases such as measles, leukemia,
gammaglobulinemia, insulin-dependent diabetes,
renal failure, solid organ fransplantation, and cancer
freatment. In these patients, diarrhea may last longer
than two months, and oocyst excrefion with feces,
severe dehydration, weight loss, and malnutrition
may be observed throughout the infection (2,31).
Although the main location of Cryptosporidium
spp. is the intestines, extraintestinal involvement
(bile ducts, pancreas, stomach, respiratory system,
kidney) may also be seen in immunocompromised
patients. When systematic screening is performed,
it has been reported that Cryptosporidium spp.
colonization is up to 70%, especially in patients with
hyperimmunoglobulin M syndrome, among primary
immunodeficiencies, and this leads to serious problems
ranging from sclerosing cholangitis to hepatitis and
end-stage liver disease (21). It has been reported that
biliary system involvement may be seen in 10-30% of
patients diagnosed with AIDS from secondary immune
deficiencies, that is, it may occur as acalculous
cholecystitis, sclerosing cholangitis, and pancreatitis
(19). Pulmonary cryptosporidiosis is characterized
by cough (10). Infestinal symptoms and fever are
frequently observed and may be fatal (7).

Diagnosis

In the diagnosis of Cryptosporidium infections,
stool, sputum, or bile samples are evaluated with
microscopic, molecular, serological, histopathological,
and culture methods (11,32,33).

However, it is difficult to evaluate Cryptosporidium
oocysts in direct microscopic examinations due to
their small size. Microscopic examination after acid-
fast staining is accepted as the minimum method for
diagnosis (34). However, it has been reported that the
sensitivity of microscopic methods is low, the workload
is high and is prone to personnel mistakes (35).

215

In recent years, with the widespread use of molecular
methods, it has been reported that the detection rate
of Cryptosporidium spp. in foods has increased, and
the sensitivity and specificity of the method are high.
(36). Additionally, thanks to genomic studies, detailed
information about the biology of the parasite has
been obtained. These studies have also helped to
understand the antimicrobial resistance mechanism
of the parasite (37). Although polymerase chain
reaction (PCR) is a fast and highly sensitive method,
there are many limiting factors for the method. First
of all, an appropriate exiraction method should be
used for DNA isolation. Bile salts, bilirubin, complex
polysaccharides, and other components in stool
are structures that can exhibit inhibitory properties
in the PCR technique. Therefore, to use the PCR
technique routinely in stool-based studies, the risk of
contamination should be eliminated and oocysts
should be meticulously isolated from the sample. Also,
the selection of appropriate primers in terms of the
reliability of the test is very important for the sensitivity
of the study (5).

In the Enzyme-Linked ImmunoSorbent Assay (ELISA)
method, one of the serological diagnostic methods,
the stool sample is emulsified with the sample dilution
fluid. The diluted stool sample and the conjugate with
the monoclonal antibody specific to the parasite
anfigen are put in the wells of the microplates. These
wells contfain polyclonal antibodies that will bind to
the Cryptosporidium oocyst antigen. If ococysts are
present in the stool sample, the polyclonal antibodies
in the microplates and oocyst-specific monoclonal
anfibodies in the conjugate bind. Nonspecific
combinations are removed by washing. When the
substrate is added, color formation occurs due to the
enzyme-antibody-antigen complex (38). The sensitivity
of ELISA methods is higher than microscopic methods.
However, cross-reaction with other microorganisms
limits the use of the method (39).

The direct fluorescent antfibody (DFA) method is
another serological diagnostic method, which detects
the surface anfigens of the parasite. This method is
more sensitive (99%) and specific (100%) compared
to microscopic examinations and is accepted as the
reference method. With DFA, the stool sample in which
the agent is sought is put on a slide and fixated, and
fluorescein isothiocyanate (FITC)-labeled monoclonal
anfibodies are used. Oocysts are detected by
examination using a fluorescence microscope (40).

Histopathological methods were used in the diagnosis
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of Cryptosporidium spp. before the 1980s. In intestinal
biopsies, eosin and hematoxylin stains were used
to search for small and round parasite oocysts in
microvilli, but species differenfiation could not be
made. It is not preferred today because it is aninvasive
method, requires rapid evaluation of biopsies, is not
economical, and requires a long fime o process (41).

With culture methods, in colon cancer cells and
iliocecal adenocarcinoma cells, it is possible to detect
infective oocysts of Cryptosporidium spp. resistant
to the effects of inhibitors in water samples. It has
also been reported that cell culture methods detect
the concentration of Cryptosporidium spp. oocysts.
In addition to these positive sides, there are also
negative sides, such as the need for various materials
for culture and the need for 1-3 days to observe oocyst
morphology (42).

Treatment
An effective  freatment  approach against
Cryptosporidium has not yet been established

because its basic biology is not fully understood. For
this reason, the infection can become chronic and
reach life-threatening levels (43-45).

Lack of knowledge about biochemical and metabolic
pathways underlies treatment limitafions. Studies
show that Cryptosporidium does not have functional
mitochondria and lacks the active Krebs cycle, but
notes that it encodes all glycolytic enzymes. Since
the parasite primarily uses anaerobic oxidation of
glucose in energy metabolism, enzymes and other
products involved in the glycolytic pathway may be
potential targets for anticryptosporidial drugs. Other
studies conducted with apicomplexan parasites have
shown that anfiparasitic treatment can be achieved
by inhibiting glycolysis (43,45).

ATPases are a family of proteins that actively tfransport
ions and aminophospholipids across the membrane.
Studies indicate that Cryptosporidium requires a
P-ATPase family to maintain homeostasis during
its passage through intracellular and extracellular
environments.  Additionally, a new P-ATPase
(CpATPased) of this agent has been characterized. It
is thought that these pathways can be used for drug
development (46).

Some research suggests that essential oils may be
effective against C. parvum. It is known that essential
oil molecules such as carvacrol, linalool, thymol, and
eugenol have anfimicrobial effects, but no detailed
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study has been conducted on their antiprotozoal
activities (47).

In the immunocompetent patient group, water and
electrolyte replacement therapy is usually sufficient
(22). An effective chemotherapeutic agent is needed
because it causes life-threatening clinical symptoms
in the immunocompromised patient group (44).
Paromomycin, rifampicin, rifabutin, HIV protease
inhibitors, macrolides, and nitazoxanide are the
agents used for freatment in these patients (22,48).
Halofuginone and toltrazuril are among the agents
whose therapeutic properties are evaluated (49).

A study found that heparin sulfate is effective against
this agent. It has been noticed that the effect of
Cryptosporidium is inhibited when the C.parvum
elongation factor 1a protein (CpEF1a), which is
responsible for the spread of this parasite, interacts
with heparin. For this reason, it is thought that heparin
sulfate may be a promising agent in the tfreatment of
Cryptosporidium (50).

Protection and Control

Consumption of water determined not to comply
with drinking water standards leads to serious
health problems regarding public health (13).
Therefore, Cryptosporidium, which is considered a
potential bioterrorism agent resistant to standard
water disinfectants, must be purified from water
(7). Chlorination alone is not effective in eliminating
Cryptosporidium oocysts. Removal of oocysts from
drinking water by coagulation, sedimentation,
filtration, and disinfection methods are the primary
procedures that should be performed in cases of
waterborne cryptosporidiosis. Correct application
of these fraditional processing techniques ensures a
success rate of 99% or more. Following the crifical times
when oocysts can pass through the filtfration barrier, a
backwash process that ensures the filiration of waste
should be applied. The addition of a coagulant or
the frequency of the backwash process minimizes the
passage of oocysts (6,51,52).

Besides, water inspections should be carried out
by relevant institutions, water should be analyzed
at regular intervals, and contaminafion of natural
resources or canal systems with agricultural, domestic,
and industrial waste should be prevented. Especially in
provincial and district centers, it may be appropriate
to provide water from the network system to fountains
that cannot be supplied with quality source water
(13).
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Although most parasitic infections can be treated,
several control programs should be implemented to
reduce infectionrates. People should be informed and
hygiene conditions should be provided. In case of an
outbreak, cooperation should be established between
different centers, health authorities and academicians
should act together, cases and their contacts should
be quickly identified, necessary precautions should
be taken and the outbreak should be brought under
control in a short time (15).

Conclusion

To prevent water and foodborne cryptosporidiosis
outbreaks and protect public health, the causes
of Cryptosporidium oocysts contaminating these
resources should be determined, necessary
precautions should be taken and combat methods
should be determined.
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Eosinophils originate from a pluripotent stem cell in the
bone marrow. An increased number of eosinophils
requires a multifaceted approach in the clinic. The
causes of such an increase must be established to
make an accurate diagnosis. Depending on the
cause, eosinophilia can be classified as familial,
secondary, primary, or of unknown significance.
Primary eosinophilia is characterized by the
presence of a malignant clone of eosinophils in
myeloid/stem cell neoplasms (1). According to the
World Health Organization (WHO) classification
(2), eosinophilia is classified in four groups [Platelet-
derived growth factor receptor alpha (PDGFRA);
Platelet-Derived Growth Factor Receptor-p (PDGFRB);
Rearrangements of the fibroblast growth factor

Eosinophils are granular leukocytes derived from a pluripotent stem cell in the bone marrow.
An increase in the number of eosinophils in the blood and/or tissues requires a multifaceted
clinical approach. It is important to determine the cause of the increase in order to make a
correct diagnosis. Myeloid/lymphoid neoplasms with eosinophilia and specific gene fusions
involve abnormal tyrosine kinase or cytokine receptor activity. Due to the similarity and
heterogeneity of clinical findings, there may be diagnostic confusion in this group of diseases.
Confirmation of the diagnosis is possible with genetic testing. This article briefly summarises the
genetic approach to myeloid/lymphoid neoplasms with eosinophilia and tyrosine kinase gene

Keywords: Eosinophilia, hematological neoplasm, myeloid/lymphoid neoplasm with eosinophilia

Eozinofiller kemik iliginde pluripotent bir kdk hUcreden kéken alan granUler |&kositlerdir.
Eozinofillerin sayisinda, kan ve/veya dokuda artis gdzlemlenmesi, klinik acidan ¢ok yénlU bir
yaklasim gerektirir. Dogru taniicin bu artisin sebeplerini belilemek énemlidir. Eozinofilisi olan ve
spesifik gen fUzyonlarnin eslik ettigi miyeloid/lenfoid neoplazmalar da, anormal tirozin kinaz
veya sifokin reseptdrU aktivitesi séz konusudur. Klinik bulgulann benzerliginden ve
heterojenitesinden dolayi , bu grup hastaliklarda tani karmasasi s6z konusu olabilmektedir.
Taniyr dogrulamak genetik festler ile mUmkddUr. Bu yazida, eozinofilisi ve tirozin kinaz gen
fUzyonlar olan miyeloid/lenfoid neoplazmalar, hakkinda genetik yaklasim kisaca 6zetlenmistir.

Anahtar Kelimeler: Eozinofili, hematolojik neoplazma, eozinofilisi olan miyeloid/lenfoid

receptor-1 (FGFR1); Pericentriolar material-1::The Janus
kinase-2 (PCM1::JAK2)]; according to the International
Consensus Classification (ICC) (3), myeloid/lymphoid
neoplasms (MPN) with eosinophilia and tyrosine kinase
gene fusions are classified in six groups [PDGFRA;
PDGFRB; FGFR1; The Janus kinase-2 (JAK2); Fms-related
receptor tyrosine kinase-3 (FLT3); ets variant 6:: v-abl
Abelson murine leukemia viral oncogene homolog-1
(ETVé6::ABL1)].

Myeloid/lymphoid neoplasm with PDGFRA
rearrangement: The PDGFRA gene is located at 4912
and encodes a receptor profein involved in cell
division. The most common fusion is the FIP1L1-PDGFRA,
caused by the deletion of Cysteine Rich Hydrophobic
Domain 2 (CHIC2) due to an 800-kb delefion at 4g12
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(4). Patients with this fusion respond to imatinib, but
the T6741 mutation causes resistance. 16741 and D842V
mutations were reported to cause resistance to
imatinib, sorafenib, and dasatinib (5).

Myeloid/lymphoid neoplasm with PDGFRB
rearrangement: The PDGFRB gene is locafed at
5032 and encodes a tyrosine kinase receptor protein
that plays a role in cell growth and differentiation.
Among the numerous part genes, the most common
is the PDGFRB-ETVé fusion, which results from t(5;12)

(032;p13.2). Response to imatinib treatment s
favorable (1, 6).
Myeloid/lymphoid neoplasm with FGFRI1

rearrangement: The FGFR1 gene on 8pl1 has been
observed with different partners (4). The FGFRI
rearrangement is linked to an aggressive clinical
course in patients. Transformation can lead to acute
leukemia or lymphoma. In the absence of a targeted
inhibitor, allogeneic transplantation may be an option.
The most common fusion partners in patients with
FGFR1 rearrangement are ZMYM2(13g12), BCR(22g11),

CNTRL(9933), and FGFR1OP(6g27) (1). Patients with
BCR fusion may be misdiagnosed due to similarities
to those with chronic myeloid leukemia (CML). A
cytogenetic analysis is crucial (7).

Myeloid/lymphoid neoplasmwith JAK2rearrangement:
The JAK2 gene on chromosome 9p24 synthesizes
a tyrosine kinase involved in cell proliferation.
Translocations are uncommon and involve different
fusion partners. The most common PCM1-JAK2 fusion
is the result of a 1(8;9) franslocation. The other partners
are ETV6-JAK2 and BCR-JAK2, exhibiting a similar
clinical picture (8).

Myeloid/lymphoid neoplasm with FLT3 rearrangement:
The FLT3 gene plays a key role in regulating cell
differentiation, proliferation, and survival. It is a tyrosine
kinase receptorlocalized to 13q12. While mutations are
common in hematological neoplasms, translocations
involving this gene are rare. The most prevalent is the
FLT3::ETVé6 translocation (1, 9).

Myeloid/lymphoid neoplasm with ETVé6::ABL1: The
ABLT gene at 99g34.12 encodes a tyrosine kinase

Table. Clinical findings, genetic characteristics, and treatment options in myeloid/lymphoid neoplasms with eosinophilia and

specific gene rearrangements

- Resistan-
Gene Fusion Partners Genetic Method g:z:i;ls Diagnostic Confusion Therapy ce Muta-
tions
. Imatinib
FIP1L1(4q12)* Chromosome ?'Zﬂf&:gi?g’fe? (”Qﬁ’o'.'é'm
PDGFRA STRN (2p24), FOXP1 (3p14), CDK5RAP2 (9933), KIF5B Analysis, FISH, PD- Eosinophilia with eosinophilic /. in the pre- T674|
(4912) (10p11), TNKS2 (10g23), ETVé (12p13), BCR (22q11) GFRA-FIP1L1 fusion P P 5 sence of D842V
T-cell lymphoblastic 3
RT-PCR [t S i resistance
ymp mutation
ETVé (12p13)*
TPM3 (1g21), PDE4DIP (1922), SPTBN1 (2p16),
SPDR (2932), WDR48 (3p22), GOLGA4 (3p22),
GOLGB1 (3912), PRKG2 (4921), DIAPH1 (5931), TNIP1 Besieiilia
PDGFRB lgiefate), CIARESIL (feiqP2), 1P (Piefl i), AN (757243 Chromosome Analy- sometimes MPN/eosinophilia -
(5q31-33) CCDC6(10921), GPIAPI (11p13), ERC (12013), BIN2 sis, FISH, maybe NGS  monocytosis  MDS/MPN, AML/ALL  Mafini
(12913), CPSFé (12q15), SART3 (12923), GIT2 (12924), ! ‘ or neutrophiia !
NIN (14024), CCDCB88C (14g32), TRIP11 (14932), TP53BP1 P
(15022), NDE1 (16p13), SPECC1 (17p11), MPRIP (17p11),
RABEP1 (17p13), NDEL1 (17p13), MYO18A (17q11), DTD1
(20p11)
o 3 o Pemi-
:2AY2A7I\)% (13q12)* BCR (22q11)* CNTRL (9933)* FGFR10P cosmoniia MPN, lymphoblastic gafinib,
a (e} lymphoma, acute Futibatinib
FGFR1 TPR1 (1925), RANBP2 (2g13), LRRFIP1 (2937), Chromosome Analy- sometimes bl rvelhe T ——
(8p11) TFG (3912), SQSTM1 (5035), CUX1 (7922), sis, FISH monocytosis M hoid' orymixed-li— iy ey
TRIM24 (7g34), PCM1 (8p21), FGFR10OP2 (12p11), CPSFé or neutrophilia r\w/eoZe diéeose fin%b
(12915), MYO18A (17q11), HERVK (19913) (Allo SCT)
Ruxolitinib,
Fedratinib
PCM1(8p21)* ) MPN, MDS/MPN, o
'(':K224) ETVé6 (12p13) SCishchlysr‘C'osome Aty Eosinophilia ALL, de-novo AML, EAoocr’:chl)t—)'
P BCR (22911) ’ T-cell ymphoma tinib
(Allo SCT))
ETVé (12p13)* Clieresems Araly: Gilteritinib,
FLT3 BCR (22g11), SPTBN1 (2p16), GOLGBI1 (3q12), - . . . . Midostaurin
(13q12)  LYN (8912}, MYOI8A(17q12), SYK (9922, iﬁsgiig\é;gﬁ - exmepiitel (AN, BARALL AL Sorafenib,
TRIP11 (14G32), NTRK3 (15025), ZMYM2(13q12) Sunitinib
Dasatinib,
Nilotinib
ABL1 ETV6 (12013)* Chromosome Analy-  Eosinophilia CML, AML, Ph-like Imatinib,
(9934) P sis, FISH Basophilia B-ALL. Bosutinib
Ponatinib,
Asciminib

*The most common gene partner FISH=Fluorescence in situ hybridization, RT-PCR: Reverse franscription-polymerase chain reaction, NGS: Next Generation Sequencing,
AML: Acute Myeloid Leukemia, MDS: Myelodysplastic Syndrome, ALL: Acute Lymphoblastic Leukemia, Allo-SCT: Allogeneic Stem Cell Transplantation
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protein regulating cell proliferation and apoptosis.
The fusion of ABL1 and ETVé results in the activation of
the tyrosine kinase, as observed in BCR-ABL1. Clinical
manifestations are similar to those in chronic phase
CML, but often with eosinophilia and basophilia (1, 5).

Myeloid/lymphoid neoplasms with eosinophilia and
specific gene rearrangements are difficult to classify.
The following table summarises the fusion partners
of each specific gene rearrangement, the genetic
methods that can be used to identify them, the
clinical findings, and the tfreatment options (4, 10).
The genetic tests selected based on the preliminary
diagnosis help clinicians confirm the diagnosis and
identify and implement tfreatment options accurately
and quickly.
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ABSTRACT

Aim: It was aimed to investigate whether systemic inflammation markers have diagnostic value in
laryngopharyngeal reflux disease.

Materials and Methods: This retrospective study was conducted including 32 patients with
laryngopharyngeal reflux and 27 subjects with vocal cord nodules. Patients with Iaryngopharyn?eal
reflux were evaluated as Group 1, and subjects with vocal cord nodules as Group 2. Patient files
were scanned. Neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, and systemic inflammation
index values were calculated. In addition, the previously filled Reflux symptom index and the Reflux
sign scores performed by videoendoscopic examination were noted.

Results: While the mean age was 43.21+13.26 years in Group 1, it was 38.04£10.39 years in Group 2.
While there were 12 male and 20 female patients in Group 1, there were 12 male and 15 female
patients in Group 2. When Neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, and systemic
inflammation index values were examined, no statistically significant difference was found between
Group 1 and Group 2 (p>0.05). Reflux symptom index and Reflux sign scores were significantly
higher in Group 1 (p<0.05). There was a significant positive correlation between the Reflux symptom
index and Reflux sign scores.

Conclusion: In our study, no significant difference was found in the Neutrophil/lymphocyte
ratio, platelet/lymphocyte ratio, and systemic inflammation index values used in the follow-up
of many diseases compared to the control group in laryngopharyngeal reflux patients and had
no diagnostic value. While the Reflux symptom index and Reflux sign scores were found to be
significantly higher in laryngopharyngeal reflux patients compared to the control group, they were
significantly positively correlated with each other.

Keywords: Laryngopharyngeal Reflux, Lymphocyte, Neutrophil, Reflux Symptom Index, Reflux
Finding Score

0z

Amag: Laringofaringeal reflii hastaliginda sistemik inflamasyon belirteglerinin tanisal degeri olup
olmadiginin arastiriimasi amaglandi.

Gereg ve Yontemler: Bu retrospektif galisma laringofaringeal refliisii olan 32 hasta ve vokal kord
noduli olan 27 olgu dahil edilerek yapildi. Laringofaringeal refli hastalari Grup 1, vokal kord nodilu
olan olgular Grup 2 olarak degerlendirildi. Hasta dosyalari tarandi. Noétrofil/lenfosit orani, trombosit/
lenfosit orani ve sistemik inflamasyon indeksi degerleri hesaplandi. Ayrica daha 6nce doldurulmus
olan Refli semptom indeksi ve videoendoskopik muayene ile yapilan Refli belirti skorlar not edildi.
Bulgular: Grup 1'de yas ortalamasi 43.21£13.26 iken, Grup 2'de 38.04+10.39 bulundu. Grup 1'de 12
erkek ve 20 kadin hasta bulunurken, Grup 2'de ise 12 erkek ve 15 kadin hasta mevcuttu. Noétrofil/
lenfosit orani, platelet/ lenfosit orani ve sistemik inflamasyon indeksi dederleri incelendiginde Grup
1 ve Grup 2 arasinda istatistiksel olarak anlaml fark saptanmadi p>0.05). Refli semptom indeksi ve
Refli bulgu skorlari Grup-1'de anlamli olarak daha yiksek bulundu (p<0.05). Refli semptom indeksi
ve Refll bulgu skorlari arasinda énemli dlglide pozitif korelasyon mevcuttu.

Sonug: Bizim calismamizda Laringofaringeal reflli hastalarinda, bircok hastaligin takibinde kullanilan
notrofil/lenfosit orani, platelet/lenfosit orani ve sistemik inflamasyon indeksi degerlerinde kontrol
grubuna gére anlamh fark saptanmadi ve tanisal dedgeri yoktu. Reflii semptom indeksi ve Refli
bulgu skorlari, laringofaringeal reflii hastalarinda kontrol grubuna gére anlamli yiiksek bulunurken,
birbirleri ile énemli 6lglide pozitif korele bulundular.

Anahtar Kelimeler: Laryngopharyngeal Reflux, Lymphocyte, Neutrophil, Reflux Symptom Index,
Reflux Finding Score

The inflammatory state caused by the reflux of gastric damage caused by the reflux content or vagal nerve-
contents into laryngeal and pharyngeal tissue is mediated stimulation of laryngeal reflexes (1). The
known as laryngopharyngeal reflux (LPR). Although laryngopharynx has been reported to be potentially
the prevalence of LPR is still unclear, it is a frequently more sensitive to reflux content than the esophagus (2).

encountered entity in ear, nose, and throat (ENT) ) ) .
clinical practice. It causes symptoms of a tickling 'ne diagnosis of LPR was difficult. The methods

sensation in the throat, voice disorders, difficulty in
swallowing, chronic cough, and globus pharyngeus.
These symptoms result from laryngeal epithelial

employed in diagnosis included the Reflux Finding Score
(RFS) (Table 1) and were evaluated using the video
laryngoscopic examination and the Reflux Symptom
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Index (RSI) (Table 2) (3,4). The RSI scores over 13 are
regarded as pathological, and the RFS scores over 7
were interpreted in favor of LPR.

Table 1. Reflux Finding Scores

Reflux Finding Scores
0 Absent
2 Present
0 Absent
2 Partial
4 Complete
0 Absent
2 Arytenoids
4 Diffuse
0 Absent
1 Mild
2 Moderate
3 Severe

Subglottic edema

Ventricular Obliteration

Erythema/hyperemia

Vocal fold edema

4 Polypoid
0 Absent
1 Mild
2 Moderate
3 Severe
4 Obstructing
0 Absent
1 Mild
2 Moderate
3 Severe
4 Obstructing
0 Absent
2 Present
0 Absent

Diffuse laryngeal edema

Posterior commissure hypertrophy

Granuloma/granulation tissue

Thick endolaryngeal mucus
2 Present

RSF >7 = Laryngopharyngeal Reflux

Neutrophil/lymphocyte  ratio (NLR), platelet/
lymphocyte ratio (PLR), and systemic inflammation
index (SII) can be easily calculated by peripheral
complete blood count. NLR and PLR have been
identified as potential markers of systemic inflammation
(5-7). It is known that NLR, PLR, and SII, which are widely
studied especially in cardiovascular diseases, can
be used as classical inflammatory markers (8,9). The
prognostic value of the systemic inflammation index
(SII), neutrophil/lymphocyte ratio (NLR), and platelet/
lymphocyte ratio (PLR) have been demonstrated
in many inflammatory diseases, particularly cancer
(10,11).

Based on the literature, we encountered no studies
investigating the relationship between LPR and SII
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in the literature search. This study aimed to examine
the relationship between LPR, a disease frequently
encountered in ENT medicine, and systemic
inflammatory markers.

Table 2. Reflux Symptom Index

Within the last Month, how did the
following
problems affect you?

(0=No problem-5=Se-
vere problem)

Hoarseness or a problem with 0 1 2 3 4 5
your voice

Clearing your throat 01 2 3 4 5
Excess throat mucus orpostnasal g 1 2 3 4 5
drip

Difficulty swallowing food, liquids, 5 1 o 3 4 5
or pills

Coughing after you ate or after o {1 > 3 4 5
lying down

Breathing difficulties or choking o 1 2 3 4 5
episodes

Troublesome or annoying cough 0 1 2 3 4 5

Sensation of something sticking
in your throat, or a lump in your
throat

Heartburn, chest pain, indigesti- g
on, or stomach acid coming up

.
N
W
H
Ul

—
N
w
N
(6]

RSI>13=Abnormal
Material And Method

The study was carried out under the Declaration of
Helsinki and with the approval of the Non-Interventional
Ethical Committee of Siirt University (Date:19.03.2021,
Decision 2021-KAEK-6934). Since the data in the
research was obtained from electronic records of the
patients, consent from the patients was not obtained.

The study was planned retrospectively. Thirty-two
patients presenting to the ENT clinic between 1st
October 2020 and 1st March 2021, diagnosed with
LPR, and with no additional systemic disease were
included in the study. These were assigned to Group 1,
while 27 subjects with vocal cord nodules constituted
Group 2.

Once the patient’s age and sex distributions had been
determined, RFS and RSI forms routinely applied in ENT
clinics to assist in the diagnosis of LPR were scanned
from the files. The Turkish language versions of both
forms had previously been validated (12,13).

Hemoglobin values and neutrophil, platelet, and
lymphocyte counts were retrieved from complete
blood counts (CBC) performed for other reasons during
the previous three months. CBC parameters were
calculated with an automated hematologic analyzer
(XN-1000-Hematology-analyzer-Sysmex  Corporation,
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Japan). NLR, PLR, and SII values were calculated by
formula. SII (plateletxneutrophil/lymphocyte), NLR,
and PLR analyses were also performed. The groups
were then compared based on these values.

The study assessed patients aged 18 to 60 diagnosed
with gastroesophageal reflux who followed a reflux
diet for at least one month without taking medication.
An ENT physician then examined these patients. A
single otolaryngologist with ten years of experience
obtained a thorough medical history from the study
participants, and a flexible endoscopic examination
of the larynx revealed laryngopharyngeal reflux. The
control group consisted of subjects with vocal cord
nodules with similar age and gender characteristics as
the study group. This study group presented to the ENT
outpatient clinic with a complaint of dysphonia but no
complaints or symptoms of reflux.

Patients at the age of <18 years or >60 years, those
consistently taking medications for any reason, those
with blocked nasal air passages such as septum
deviation, allergic rhinitis, and turbinate hypertrophy,
those with postnasal purulent discharge, those smoking
and consuming alcohol, those with such disorders
as coronary artery disease, hypertension, diabetes
mellitus, hyperlipidemia, chronic obstructive pulmonary
disease, chronic liver disease, acute and chronic
renal diseases, and those with previous interventional
procedures or surgery in the laryngopharyngeal area,
and those choosing not to participate in the study
were excluded from the study.

Statistical Analysis

Statistical analyses were performed on the Statistical
Package for Social Sciences (SPSS) for Windows,
version 21.0 software (IBM SPSS Inc., Chicago, IL, USA).
Meanzstandard deviation and descriptive statistics
were employed. The normality of distribution was
evaluated using the Kolmogorov-Smirnov test. NLR
and PLR values were not normally distributed in Group
1, and NLR, PLR, RSI, and RFS values were not normally
distributed in Group 2. Normally distributed data were
compared between the groups using the independent
samples t-test. The Mann-Whitney U test was applied in
the comparison of non-normally distributed variables
between the groups. The correlation between RSI and
RFS was investigated using Spearman’s correlation
test. A p-value of <0.05 was considered statistically
significant. The Cronbach’s alpha test was used to
assess the intra-rater reliability. The value is 0.731.

Results

Group 1 consisted of 20 (62.5%) women and 12 (37.5%)
men, and Group 2 of 15 (55.6%) women and 12 (44.4%)
men. Mean ages were 43.21+13.26 years in Group 1
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and 38.04£10.39 in Group 2. No significant differences
were observed between the groups in terms of age
(p=0.178) or sex (p=0.783).

Platelet counts, hemoglobin values, lymphocyte
counts, neutrophil counts, and NLR, PLR, and SII values
in groups 1 and 2 are shown in Table 3. No significant
differences were observed between the groups in
terms of the values shown in Table 3 (p>0.05).

Table 3. Age, platelet count, hemoglobin, lymphocyte count,
neutrophil count and NLR, PLR and SII values of the groups

Group 1 Group 2 P value
O3 (G720 ([T 43.21+13.26 38.92+10.39 0.178"
anxSD)
Platelet Count
(x1000 uL) (me- 244,78+51.40 265.29+48.07 0.121"
an£SD)
Hemoglobin (me- X
an+SD) 14.59+1.59 15.15+1.77 0.205
Lymphocyte .
Count (mean+SD) 2.30£0.73 2.54+0.81 0.236
Neutrophil Count x
(mean=SD) 5.06+1.95 4.83+1.73 0.627
NLR [median 1.94 (1.38-2.39) 2.10 (1.40- 0.338¢
(IQR)] 3.07)
PLR [median 105.93 (80.00- 109.19 (86.33-  (j g31x
(IQR)] 139.52) 138.91) o
SIl (mean+SD) 579.83£293.15 549.174263.76  0.677"

*: Independent Sample t test was used. ¥: Mann-Whitney U
test was used. NLR: Neutrophil/Lymphocyte ratio,

PLR: Platelet/ Lymphocyte ratio, SII: Systemic Inflammation
Index, IQR: Interquartile Range

RSI and RFS values in groups 1 and 2 are shown in Table
4. RSI and RFS values were significantly higher in the LPR
group than in the control group (Table 4) (p<0.05). A
significant positive correlation was observed between
RSI and RFS (p=0.000).

Table 4. RSI and RFS values of groups.

Group 1 [median Group 2 [median

-value

(IQR)] (IQR)] el

RSI 1.00 (0.00-6.00) 15.50 (12.25-19.50) 0.000¢
RFS 0.00 (0.00-2.00) 7.00 (4.00-9.00) 0.000¢

¥: Mann-Whitney U test was used. RSI: Reflux Symptom Index,
RFS: Reflux Finding Scores,

IQR: Interquartile Range
Discussion

LPR is an inflammatory disease caused by the reflux
of gastroduodenal contents. It causes non-specific
symptoms such as a tickling sensation in the throat and
voice disorders. Its association with chronic pharyngitis,
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premalignant lesions of the larynx, and squamous
cell carcinoma has also been reported (14,15).
Gastroesophageal reflux disease is observed in 57-80%
of patients with clinical symptoms of LPR (16). However,
LPR patients may not have gastroesophageal reflux
findings.

Although the main diagnostic test for LPR is 24-hour
pH monitoring, more rapid tests have begun entering
into use. Belafsky et al. defined the RSI and RFS forms
(3,4). RSI exceeding 13 is compatible with LFR, while
RFS above seven indicates LPR with a likelihood of 95%
(3,4). RFS in the LPR group in the present study was
15.65+5.82, while RSI was 7.03£3.37.

The RSI and RFS forms are practical for the diagnosis
of LPR and observing the response to treatment
(3). Karakaya et al. showed that RSI and individual
variables in RFI were correlated in LPR, except for
posterior commissure hypertrophy (12). In agreement
with the previous literature, a significant correlation
was observed between RSI and RFS in the present
study, and both were significantly higher in the LPR
group than in the control group.

Increasing platelet and decreasing lymphocyte counts
during inflammation allows the PLR to be employed
as an inflammatory marker. The NLR and PLR can be
used to predict prognosis in several cancers and in the
evaluation of inflammation in diseases such as diabetes,
hypertension, rheumatoid arthritis, and acute coronary
syndrome (17,18). Ates et al. showed that NLR values
may rise in gastroesophageal reflux-related erosive
esophagitis and non-erosive esophagitis (19). Arslan et
al. found that PLR was significantly higher in patients
with LPR than in the control group, but NLR did not
differ significantly. They also suggested that the mean
platelet volume value has prognostic significance in
treating LPR (8). No significant difference in PLR and
NLR values was observed between the LPR and control
groups in the present study.

The systemic inflammation index (SII), consisting of three
cell types (neutrophils, platelets, and lymphocytes),
was developed by Hu et al. in 2014 (20). The SII can
provide a clearer picture of immune and inflammatory
conditions (21,22). It has also been shown to be a
useful marker in predicting clinical outcomes in tumors
and several inflammatory diseases (21-23). Our search
of the literature revealed no studies investigating the
relationship between LPR and the SII. In the present
study, SII values were lower in the control group than in
the LPR group, although no significant difference was
found between the two groups.

The principal limitations of this study are its retrospective
nature and the low case number. The fact that more
objective tests for LPR were not used is another
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limitation.

LPR is a common condition frequently encountered in
otolaryngology practice. Regarding the prevalence
of LPR, it is clear that it is impractical to perform
objective diagnostic tests on every patient. The RSI
and RFS forms are practical and valuable for the initial
assessment and subsequent evaluation of treatment.
SII, NLR, and PLR are biomarkers that can be used to
assess inflammation.

Conclusion

Our study indicated that patients with LPR exhibited
significantly elevated levels of RSI and RBS, diagnostic
markers for LPR. The analysis found no significant
correlation between the markers SII, NLR, and
PLR, extensively studied in recent years, and LFR.
Prospective studies can be designed to include more
patients and assess these markers before and after
treatment.
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