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ABSTRACT
Objective: Frequent use of emergency departments is an
important problem that leads to decreased service quality and
increased health costs in these departments. In the present study,
the purpose was to analyze the demographic and clinical
characteristics of “frequent users’ in applications to emergency
departments.

Material and Methods: In the study, the records of patients,
who were aged 18 years and older and who applied to the
emergency department of a university hospital in 2016, were
analyzed retrospectively. Those who applied to the emergency
department between 4 and 9 times were defined as “Low ED
Users’, and those who applied for 10 or more were defined as
“High ED Users’.

Results: In 1 year, a total of 86.287 applications were made to
the emergency department by 54.258 patients, during which
5.26% (n=2859) of those who applied to the emergency
department applied 4-9 times (Low ED Users) and 0.29%
(n=162) applied 10 or more times (High ED Users).
Applications made by frequent users (n=16.277) constituted
18.8% of all applications in a year. The most common reason
for frequent users’ admission was upper respiratory tract
infections and 44.3% of the frequent user referrals were young
patients who were under the age of 30. It was found that the
patients in the High ED Users group underwent more
examination and treatment than the Low ED Users group, and
the hospitalization rates were higher in the High ED Users
group (p<0.001).

Conclusion: “Frequent applications” are made more by young
individuals who are under the age of 30 and consist of health
problems that do not require emergency care in general. This
especially increases the need for medical resources.

Keywords: Emergency medicine, frequent admission, frequent

users

0oz
Sik  kullanim, acil servislerde hizmet kalitesinin

diismesine ve saglik giderlerinin artmasia yol agan dnemli bir

Amac:

sorundur. Calismada, acil servislere yapilan bagvurularda ‘sik
kullanicilarn’®  demografik ve klinik ozelliklerinin  analiz

edilmesi hedeflendi.

Gere¢ ve Yontemler: Caligmada bir {iniversite hastanesi acil
servisine, 2016 yili icerisinde 18 yas ve iizerindeki hastalar
tarafindan yapilan bagvurulara ait kayitlar retrospektif olarak
incelendi. Sik kullanicilardan, 4-9 arasinda acil servis
bagvurusu yapanlar “Acil Servisi Az Kullananlar”, 10 ve daha
“Acil Servisi Cok

fazla sayida basvuru yapanlar ise

Kullananlar” olarak nitelendirildi.

Bulgular: Bir yillik donemde acil servise 54.258 hasta
tarafindan 86.287 basvuru yapildi. Bu dénemde acil servise
bagvuranlarin %5.26’s1 (n=2.859) 4-9 kez (Acil Servisi Az
Kullananlar), %0.29’u (n=162) ise 10 ve daha fazla kez (Acil
Servisi Cok Kullananlar) bagvurdu. Sik kullanicilarin yaptigi
bagvurular (n=16.277), bir yil i¢inde yapilan tim basvurularin
%18.8’ini olusturuyordu. Sik kullanicilarin en sik basvuru
nedeni iist solunum yolu enfeksiyonlar: idi. Sik kullanici
bagvurularinin %44.3’{ 30 yas alt1 geng hastalardi. “Acil Servisi
Cok Kullananlar” grubundaki hastalara “Acil Servisi Az
Kullananlar” grubuna oranla daha fazla tetkik ve tedavi islemi
uygulandig1 ve hastaneye yatis oranlarinin “Acil Servisi Cok
Kullananlar”
(p<0.001).

grubunda daha yiiksek oldugu belirlendi

Sonu¢: Sik bagvurular &zellikle 30 yas alti geng bireyler
tarafindan daha fazla yapilmaktadir. Acil servislere yapilan ‘sik
bagvurular’ genel anlamda acil bakim gerektirmeyen saglik
sorunlarindan olusmaktadir. Bu durum 6zellikle tibbi kaynak
ihtiyacini da arttirmaktadir.

Anahtar Kelimeler: Acil tip, sik basvuru, sik bagvuranlar
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INTRODUCTION

The demand for emergency departments is increasing all
over the world. A total of 144.8 million emergency
department applications were made in 2017 In the
United States of America, and it was recorded that the
cost of the emergency department amounted to 76.3
billion dollars (1). Also, 23.4 million applications were
made to emergency departments in 2016-2017 in the
UK, which shows that emergency department
applications increased by 22% compared to 2008 (2). It
was determined that emergency  department
applications, which were 107.4 million in 2017, reached
93.5 million in 2020 and 129.5 million in 2021 in
Turkey, and this increase was 38.4% between 2020-
2021 (3).

As the number of accidents, injuries, and unavoidable
emergencies increases, the number of emergency
applications also increases at a similar rate. However,
the increased non-urgent and recurrent admissions
increase the burden of emergency departments further
(4). Recurrent applications to emergency departments
are defined as “frequent use of emergency departments”.
Although there are different definitions in the literature,
four or more applications per year are generally
accepted as frequent use, and those of 10 or more are
considered as “overuse” (5,6).

A proportional evaluation was made between frequent
users and other patients in emergency department
admissions in some previous studies and it was reported
that approximately 3.5-29% of emergency department
admissions were frequent users. It was also reported that
approximately 12.1-67% of all applications to
emergency departments were made by frequent users
(7). The recurrent applications of frequent users to the
emergency departments are considered to be the main
reason for the higher ratios between the applications
made to the emergency departments and the applicants.
Frequent applications increase the workload of
emergency departments and may cause crowding (4).
Solutions can be made to reduce the frequency of
admission by determining the reasons for frequent

applications. For this reason, the purpose of the present

study was to examine the clinical and demographic

characteristics associated with frequent admissions.

MATERIALS AND METHODS

It is a retrospective study conducted on all the
emergency service visits of the year 2016 (01.01.2016-
31.12.2016). The necessary information and data were
recorded by using ICD-10 codes. The researchers
examined patients who were aged 18 years and older.
Patients, who were under the age of 18 and who applied
for non-traumatic reasons, were excluded from the study
because they were examined by the Pediatric
Emergency Department in our hospital. The Adult
Emergency Department accepts only patients who are
under the age of 18 from the pediatric patient group who
apply for trauma-related reasons. These patients under
the age of 18 who applied for trauma were calculated
only for the purpose of evaluating demographic data in
the general population, but were not included in the
frequent user patient group.

Patients who applied to the emergency department for 4
or more times were considered as frequent users. In this
group of frequent users, those with 4 to 9 applications
were defined as "Low ED users", and those with 10 or
more applications were defined as "High ED users". The
Hospital Information Management System (HIMS) was
scanned retrospectively and the data on patients’
complaints, chronic diseases, number of
hospitalizations, examination, and treatment
information were recorded. The Ethics Committee
Approval was received from the Regional Ethics
Committee to conduct the study (Protocol Number:
2017/92).

Place of Study

The study was conducted in the emergency department
of a 3rd level hospital with an annual average of 70
thousand applications in the Black Sea Region of
Turkey (8). The green, yellow, and red triage system is
used in the emergency department of this university

hospital.
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Statistical Analysis RESULTS

The descriptive data are given as numbers and Demographic Characteristics of the Frequent User
percentages (%). The chi-square test was used in the Population

analysis of the categorical data. The suitability for A total of 86.287 applications made by 54.258 patients
normal distribution was evaluated with the were evaluated during the study period. It was
Kolmogorov-Smirnov Test. The data that did not determined that 5.6% (n=3.021) of 54.258 patients who
conform to the normal distribution were analyzed by applied to the emergency department were frequent
using the Kruskal Wallis and Mann-Whitney U-Test. users. Demographic data of frequent users and
The relationship between examination and treatment percentages of chronic diseases are shown in Table 1.
practices and age was evaluated with relationship The number of applications according to the age range
analysis. The continuous variables were reported with of frequent users is shown in Table 2. In the frequent
Interquartile Ranges (IQR) and median values. The IBM user group, the most common chronic diseases were
SPSS Statistics 24.0 program was used in the analyses hypertension (10.3%; n=312), malignancy (9.5%;
and statistical significance was accepted as p<0.05 at the n=289), and heart failure (5.9%; n=181). No significant
95% confidence interval. difference was detected between the genders in terms of

the frequency of admission (p=0.921). A weak,
significant, and positive relationship was detected
between age and the frequency of admission (r=0.068,
p<0.001).

Table 1: Demographic characteristics of the frequent users population

Frequent Users
(n=3021) (5.6%)

Demographics and medical history High ED Users Low ED Users P value
(n=162) (5.4%) (n=2859) (94.6%)
Age (year (range)) 479 +1.617 (18-92) 39.7+0.379 (18-97) <0.001
Gender
Male, n? (%) 86 (53.1) 1323 (46.3) 0.921
Female, n° (%) 76 (46.9) 1536 (53.7)
Chronic disease, n(%) 104 (64.2) 939 (32.9)
Number of applications, n (%) 2017 (12.4) 14260 (87.6)

a, b, the two groups were not statistically significant when compared with the Mann-Whitney U test p=0.921).

Table 2: The number of applications of the frequent users according to age range (n=16277)

n (%) M* IQR** Mean rank p
Low ED users
<30 6673 (40.9) 4 1 1411.87
31-60 4613 (28.3) 4 2 141452 0.060
>61 2970 (18.2) 5 2 1496.99
High ED users
<30 546 (3.3) 11 2 69.15
31-60 867 (5.3) 12 4 92.55 0.025
>61 608 (3.7) 11 3 78.75
Total frequent users
<30 7219 (44.3) 5 2 1462.81
31-60 5480 (33.6) 5 2 1515.24 0.001
>61 3578 (21.9) 5 2 1611.34

*: Median, **: Interquartile range, ED: Emergency department
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The examination and treatment applications applied for
frequent users are given in Table 3. It was determined
that there was a statistically significant, positive, and

weak relationship between the frequency of application

administration (r=0.372, p<0.001) and ECG (r=0.441,
p<0.001) procedures and age (p<0.05). A statistically
significant, negative, and weak relationship was found

between the frequency of IM injections and age

of the laboratory testing (r=0.394, p<0.001),
radiological imaging (r=0.332, p<0.001), IV drug

(r=-0.204, p<0.001).

Table 3: The examination and treatment modalities of the frequent users

Examination Methods

ECG Lab Radiology
M*  IQR** Mean p M* IQR Mean p M IQR Mean p
rank rank rank

Low

ED 0 0 1489.77 2 2 1457.74 1 2 1464.72

USers 0.000 0.000 0.000
High

ED 0 1 1885.73 6 5 2441.25 4 4 2327.77

users

Treatment Modalities

IV treatment IM treatment

M* IQR Mean rank p M IQR Mean rank p
Low ED users 1 1 1455.92 1 2 1487.19
High ED users 5 4 2482.98 0.000 2 3 1931.19 0.000

*:Median, **: Interquartile range, ECG: Electrocardiography, Lab: Laboratory, ED: Emergency department

Reasons for Frequent Users
The most common complaints in general admission are shown in Table 4, and the distribution of frequent users'

complaints by age is shown in Table 5. The number of frequent users according to the shifts are shown in Figure 1.

Table 4: Admission complaints according to groups (n=86.287)

Complaint General Population Low ED users High ED users
n % n % n %
Upper respiratory tract diseases 16172 23.1 3092 21.7 279 13.8
Gastrointestinal complaints 11692 16.7 2566 17.9 344 17.1
Applications associated with nonspecific pain 6300 9.0 1895 13.3 304 15.1
Headache 2941 4.2 1101 7.7 97 4.8
Chest pain/cardiac complaints 2240 3.2 770 5.4 199 9.9
Fever 2871 4.1 695 4.9 109 5.4
Lower respiratory tract diseases 1680 24 595 4.2 140 6.9
Trauma-related applications 9312 13.3 681 4.8 35 1.8
Psychiatric complaints 910 1.3 372 2.6 68 34
Pregnancy-associated 1330 1.9 306 2.2 47 2.3
Cerebrovascular event 1400 2.0 130 0.9 20 0.9
Other 13162 18.8 2030 14.2 363 18.0
Unknown diagnosis - - 27 0.2 12 0.6
Total 70010 100 14260 100 2017 100

ED: Emergency department
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Table 5: Distribution of complaints by age range of frequent users (n=16277)

. <30 years 31-60 years >60 years
Complaint
% % %
Upper respiratory tract diseases 31.1 17.1 55
Gastrointestinal complaints 19.1 18.1 15.1
Applications associated with nonspecific pain 13.1 16.1 9.7
Headache 7.5 8.1 7.0
Chest pain/ cardiac complaints 2.0 5.4 14.9
Fever 34 4.9 7.7
Lower respiratory tract diseases 1.2 3.9 12.2
Trauma-related applications 5.6 4.1 2.4
Psychiatric complaints 3.6 2.2 0.6
Pregnancy-associated 34 2.1 0
Cerebrovascular event 0.02 1.0 2.7
Other 9.98 16.2 22.2
Unknown diagnosis 31.1 17.1 55
Total 100 100 100
Application Time

8000

7000

6000

5000

4000

3000

2000

1000

0
08:00-15:59 16:00-23:59 00:00-07:59
B Application number 6220 7360 2697

M Application number

Figure 1: Frequent user application hours (n=16277)

Hospitalization Rates of Frequent Users

It was found that the rate of admissions that ended with
hospitalization was 9.3% (n=188) in the high ED users
group, 6.9% (n=994) in the low ED users group, and
7.3% (n=1182) in the common users. The median
number of hospitalizations in the high ED users group
was found to be 11 (IQR: 3) and 4 (IQR: 2) in the low
ED users group. The difference between the groups was
statistically significant (p<0.001). In terms of the

number of hospitalizations, the rate of hospitalization

was found to be significantly higher in the 60 and over
age group (Median: 1, IQR: 2) when compared to the
other two groups (<30 Median: 0, IQR: 0; 31-60
Median: 0, IQR: 1) (p<0.001) and no significant
differences were detected between genders (p=0.693).

It was determined that the median number of
applications in the high ED users group was
significantly higher than those in the low ED users group
in the day shift (high ED users median: 5 IQR: 4; low
ED users median: IQR: 2 p<0.001), evening shift (high
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ED users median: 4 IQR: 3, low ED users median: 2
IQR: 2 p< 0.001), and night shift (high ED users median:
1.5 1QR: 2, low ED users median: 1 IQR:1 p<0.001).

DISCUSSION

In the literature, there is no generally accepted definition
for the evaluation of applications made to emergency
departments as “frequent” applications (9). In the study
conducted by Chan et al., who evaluated five or more
applications per year as frequent applications, 3.0% of
the patients were found to be frequent users, and the
applications made by frequent users were 14.6% of all
applications (4). In the study conducted by Fuda et al.,
who used the same definition, the rate of frequent users
was found to be 1%, and the rate of frequent users was
17.6% (10). Hardie et al., who considered four or more
applications a year as frequent users, reported that
frequent users accounted for 9.4% of all patients and
33.9% of all applications, and Boh et al. determined the
rate of frequent users as 5.1% and the application rate to
be 20.8%. It was found in this study that frequent users
made up 5.6% of the patients and 18.8% of all referrals
(11,12). Obtaining different results in studies by using
the same definition seems to be associated with the
prevalence of frequent use being affected by the health
policies, and sociocultural and socioeconomic
characteristics of countries.

Previous studies show that the rate of frequent use is
high in elderly patients (7,13). However, Fuda et al.
reported that the prevalence of frequent use was high in
the 25-44 age range and in patients older than 65 years
of age (10). Similarly, Milbrett et al. reported that the
majority of frequent users were between the ages of 30-
54 (14). It was determined in this study that the most
frequent users who applied to the emergency department
were patients who were younger than 30 years old. The
university hospital where the study was conducted is
located on the university campus and a significant
proportion of the applications are university students. It
is considered that this caused recurrent applications

made by young patients.

It was reported that the prevalence of chronic diseases is
high in the frequent user population and exacerbations
of chronic diseases are among the important causes of
these frequent admissions (4). In the study conducted by
Boh et al., it was reported that 53.3% of frequent users
had three or more chronic diseases (12). In this study, it
was determined that 34.5% of frequent users had at least
one chronic disease and the frequency of chronic disease
was significantly higher in the High ED users group
(64.2%) than in the Low ED users group (32.9%). The
high frequency of chronic diseases in the high ED users
group seems to be associated with the high average age
of this group. It is considered that regular follow-up and
control of chronic diseases will reduce frequent
admissions. Right at this point, it is important to
strengthen and activate primary health care services.

In the present study, it was found that IM treatment was
applied more frequently in patients who were younger
than 30 years of age, and IV treatment in patients aged
60 years and above. The fact that 1V treatment was more
common in elderly patients may be associated with the
prevalence of chronic diseases in this patient group and
the high level of urgency in admissions. The higher
application rates of IM treatment in the group of patients
under the age of 30 can be explained by the fact that
applications in this group are mostly aimed at alleviating
non-specific pain and symptoms. It was also seen in the
study that emergency department resources such as
examination and treatment applications were used more
for the high ED users group. This is considered to be
because of the higher average age of the high ED users
group and the higher urgency level of their applications.
Previous studies also show that frequent users usually
apply to emergency departments because of health
problems associated with chronic diseases and high
urgency (12,15). However, there are also studies
reporting that frequent admissions consist of
inappropriate emergency department admissions (4). It
was reported that the most common causes of frequent
admissions are abdominal pain and chest pain, upper
respiratory tract disease (URTI), pharyngitis, feeling

unwell, social problems, and neurological diseases
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(4,16,17). In this study, it was determined that the most
common reason for admission in all patient groups (both
frequent users and non-users) was URTI. The fact that
the applications because of URTI do not require
emergency intervention indicates that the majority of the
applications are made for non-emergency reasons in
patient groups with and without frequent users.

In the study conducted by Boh et al., approximately
47.5% of frequent admissions resulted in hospitalization
(12). In the study conducted by Lacalle et al., the
hospitalization rate in the high ED users group was
found to be 15% (17). In this study, the hospitalization
rate was 7.3%, while it was 9.3% in the high ED users
group and 6.9% in the low ED users group for general
admissions. The high rate of hospitalization in the High
ED users group may be because it includes more elderly
and chronically ill individuals compared to other groups.
Also, the fact that the hospitalization rate of frequent
users found in the study is lower than the rest of the
world seems to be associated with the fact that the
majority of frequent applications are for simple health
problems.

Studies that investigated the hours of frequent users
applying to the emergency department reported that
these applications were often made in the evening times
(18,19). Similarly, it was also found in this study that
frequent users applied more in the evening hours. The
reason for this may be the inability to benefit from
family medicine and polyclinic services because of
working during working hours. Also, the absence of
alternative units providing service for simple health
problems, apart from the emergency departments after
working hours, is considered to be another factor that
causes the intensification of emergency department
applications during these hours.

Moore et al. reported that the majority of frequent users
were male (15). On the other hand, studies are reporting
that the majority of frequent users were women (10).
Blank et al., on the other hand, reported no statistically
significant differences between genders in terms of the
frequency of admission (20). Although it was not

statistically significant, it was found in this study that

female patients in the Low ED users group and male
patients in the High ED users group were more.

The limitation of the study was that it had a retrospective
design and limited data were presented on the patient
group who were not frequent users. Also, the digital
recording system used in the hospital where the study
was conducted evaluated the individuals on the old
records, not in the new records, if the same patient
applied to the emergency department again within three
days after the emergency department application. This
is a limitation because it prevented the exact number of
frequent users from being known. The fact that the study
was conducted in one single center was another
limitation. This eliminated the possibility of evaluating
the effects that might arise from regional, cultural, and
sociodemographic differences. Also, the fact that the
hospital where the study was conducted was a 3rd level
trauma center where complex patients were admitted
more frequently might also have affected the results of
this study.

Frequent admissions are mostly made by patients who
are aged 30 and younger and for health problems that do
not require emergency care (e.g., URTI). As a result of
this, the rate of frequent admissions ending in
hospitalization is low. In the High ED users group, the
rate of use of emergency department resources such as
diagnosis and treatment procedures is higher than in the
low ED users group. Making primary healthcare
services more effective, increasing social awareness,
using integrated information and warning systems
among health institutions by approaching the health
system holistically not only in the hospital where the
application is made, and taking administrative and
professional measures will prevent frequent applications
and abuse and reduce the number of frequent

applications along with frequency-related problems.
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(074
Amag: Arastirmamizin amaci bir Universite hastanesindeki
asistan hekimlerin titkenmislik diizeylerinin belirlenmesi; ayrica
asistan hekimlerin tiikkenmislik diizeyinin yas, cinsiyet, medeni
durum, kronik hastalik, asistanlik siireleri, asistanlik bransi ve
pandemide c¢aligmalarina iligkin degiskenlere gore dagilimlarini
incelemektir.

Gerec¢ ve Yontemler: Arastirmamiza katilmayi kabul eden 243
asistan hekime sosyodemografik 6zellikler ve ¢aligma sartlarina
iligkin sorular ile Maslach Tiikenmislik Envanterinden olusan
toplam 41 soruluk anket 7 Eyliil 2020-29 Ekim 2020 tarihleri
arasinda ¢evrimici uygulanmistir.

Bulgular: Pandemide calisan katilimcilarmm 3.454+0.85 skor
ortalama ile duygusal tikenmeyi daha fazla yasadig
goriilmektedir (p<0.001). Duyarsizlasmada 2.44+0.66 ortalama
ve kisisel basarida azalma 2.81+0.55 degerlerine sahiptir. 'Iste
cok fazla galisiyor olmak', duygusal tikenmenin en yogun
hissedildigi alan olarak goriilmektedir. Katilimcilardan 28 yas
alt1 olanlarin daha fazla duygusal tikenme ve duyarsizlagma
yasadigr gorilmektedir (p<0.05). Cinsiyete gore bakildiginda
duygusal tiikenmenin kadinlarda erkeklere gore istatistiksel
olarak anlamli sekilde daha fazla oldugu goriilmistiir (p<0.05).
Medeni duruma gore bekar katilimeilarin duyarsizlagma diizeyi
daha fazla iken evli katilimcilarin kigisel basarida azalma
diizeyinin daha fazla oldugu saptanmistir (p<0.05).
Duyarsizlasma diizeyi en yiiksek asistan hekimler, cerrahi
bilimlerde ¢aligmaktadir. Kisisel basarida azalma diizeyi en
diistik asistan hekimler ise temel bilimlerde goérev almaktadir.
Kronik hastalig1 olan asistan hekimlerin duygusal tilkenme ve
duyarsizlasma diizeyinin daha fazla oldugu saptanmustir.

Sonu¢: Pandemide c¢alisan hekimler iizerinde Maslach
tikenmislik indeksi uygulanmis, tiikenmislik seviyeleri ve alt
boyutlarinda anlamli veriler elde edilmistir. Bu sayede bu
alanda calisan katilimeilarin yasadigi deneyimler iizerinde daha
objektif bir bakis agist olusturulmustur. Elde ettigimiz veriler
kiiresel Olgekte yasanacak yeni bir pandemide ¢aliganlarin
deneyimlerini iyilestirme konusunda tarafli agiklamalara kiyasla
daha gii¢lii bir zemin olusturacaktir.

Anahtar Kelimeler:
sartlart

Tiikenmislik, asistan hekim, c¢alisma

ABSTRACT

Objective: The aim is to determine the burnout levels of
resident physicians in a university hospital and to determine the
relationship between gender, age, marital status, and the level of
burnout in the departments involved in the pandemic.

Material and Methods: 41 questions, consisting of questions
about demographics, working conditions during the pandemic
and Maslach burnout scale were applied online to 243 residents
who agreed to participate between 7 September 2020 and 29
October 2020.

Results: The participants who work in pandemic experience
emotional exhaustion more with an average score of 3.45+0.85.
Decrease in personal accomplishment had an average score of
2.81 and depersonalization had an average score of 2.44.
Working too much at work was seen as the area where
emotional exhaustion is felt most intensely. It was seen that
those under 28 years of age experience more emotional
exhaustion and depersonalization. It was observed that
emotional exhaustion was significantly higher in women than in
men. According to marital status, the depersonalization level of
single participants was higher, while the level of decrease in
personal accomplishment of married participants was higher.
Resident physicians with the highest level of desensitization
were in surgery while the the lowest decrease in personal
accomplishment were seen in the ones who work in basic
sciences. It was determined that the level of emotional
exhaustion and depersonalization was higher in residents with
chronic diseases.

Conclusion: The Maslach burnout index, which is known to be
scientifically neutral, was applied to physicians working in the
pandemic, and meaningful data were obtained in burnout levels
and sub-dimensions. Thus a more objective perspective was
created on the negative experiences of the participants working
in this field. The data we obtain will provide a stronger basis for
improving working conditions and the experience of employees
in a new pandemic in future.

Keywords: Burnout, resident physicians, working conditions
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GIRIS
Tiikenmislik sendromu (Burnout) terimi, ilk kez 1974
yilinda bir tip kliniginde goniilli saglk ¢alisanlart
arasinda yapilan bir aragtirmada ortaya ¢ikan
yipranmislik, basarisizlik, enerji diizeyinin azalmasi,
hayal kirikli§i durumunu tanimlamak ic¢in Herbert
Freudenberger tarafindan ortaya atilmistir (1,2).
Hastaligin tanimiyla birlikte bir¢ok aragtirma yapilmis
ve hastaligin teshisi ile ilgili olarak ¢esitli tani testleri
gelistirilmeye baglanmistir. Tikenmislik diizeylerinin
belirlemesi amaciyla olusturulan testlerden en 6nemlisi
olan Maslach 6lcegini gelistiren Christina Maslach bu
durumu "is hayati geregi yogun duygusal isteklere
maruz kalan ve siirekli olarak insanlarla yiiz yiize olan
kisilerde goriilen fiziksel bitkinlik, uzun siiren
yorgunluk, iimitsizlik ve caresizlik duygularinin,
yapilan ise, yasama ve diger insanlara karsi olumsuz
davraniglarinin yansimasi ile olusan bir sendrom" olarak
tamimlanmistir  (3). Tikenmislik sendromu, Diinya
Saghk Orgiitii tarafindan da Uluslararas1 Hastalik
Smiflandirmasi listesine alnmistir. Ozellikle altindan
kalkamayacagi bir ig yogunlugu ile calisan kisiler ve
yogun stres altindaki insanlarda goriilen tiikenmiglik
sendromunda bireyin kendini bu sartlar altinda
calismaya zorlamasi sonucunda savunma
mekanizmalarmin  ¢okiisii ile sendrom belirtileri
goriilmeye baglanir. Tikenmislik sendromunun 3 ana
boyutu su sekildedir: Duygusal tiikenme, duyarsizlagma
ve kisisel bagart hissinin azalmasi (yetersizlik).
Duygusal tiikenme, bireyin diger kimselere verecek
higbir seyi kalmadig1 ve duygusal kaynaklarinin azaldig:
durumu anlatir. Duyarsizlasma digerlerine ilgi
gostermeme, uzaklagma, aldirmama gibi davranis
bicimini anlatir. Kisisel basarida azalma ise, is
sorumluluklarin1 yerine getirme ve g¢aligmada artik
verimli olunmadigi duygusudur (1,3). Saglik hizmetleri
uygulamalar1 sirasinda, gorev tammi ile ilgili
karmasalar, klinik ¢alisma  zorluklari, zaman
kisitlamalari, rekabet eden talepler, is siiregleri ve
zamanlama {izerindeki kontrol eksikligi, liderlikle
catisan roller ve iligkiler dahil olmak iizere saglik

calisanlar1 tlizerinde baski olusturan cesitli faktorler

mevcuttur. Bu faktorlerin etkisi altinda saglik ¢alisanlari
arasinda %49-58 arasinda tiikkenmislik izlenebilmektedir
(4). Saglik calisanlar1 olarak hekimlerde de tilkenmislik
sendromu goriilebilmektedir. COVID-19 pandemisi
stirecinde saglik calisanlarinin mental durumunun ve
zorluklarinin monitorize edilmesi iginde bulunulan
kisitlamalar ve ekstrem durumlar nedeniyle zor
olmustur. Raudenska ve ark. tarafindan yapilan analizde
saglik calisanlarinda tiikenmislik ve posttravmatik stres
bozuklugu gibi bir¢ok mental yiikiin gelistigi belirtilmis
ve bunun nedenleri hastane kaynaklarmm kisithligi,
hastalik gecirme riski, uzamis vardiyalar ve is-yasam
dengesinin bozulmas, ailenin ihmali ve giincel bilgiye
ulasim zorluklar1 basliklar1 altinda belirtilmigtir (5).
Aragtirmalar, hekimler arasinda tiikenmislik sikliginin
diger kariyerlerdeki bireylere gore daha yiiksek
oldugunu bulmustur (6,7). Saglik c¢alisanlarinin
tilkenme durumu yasamasi kendi sagliklarinin yani sira
hastalar, toplum ve saglik sisteminin kendisi i¢in bir risk
olarak algilanmalidir. Tiikenmiglik sonucunda bireyler
is ve aile ortamindan wuzaklagsmakta, Kkisilerarasi
iligkilerde  uyumsuzluklar  yagamaktadir.  Saglik
sorunlar1 yasamak ve psikolojik sorunlarla ugragmak
tikenmisligin sonuglar1 arasindadir. Hem is hem de
sosyal yasam iizerinde olumsuz etkileri olan
tikenmislik, bireysel ve oOrgiitsel diizeyde miicadele
edilmesi gereken bir olgu olarak goriilmektedir (8).
Aragtirmamizin amaci bir iniversite hastanesindeki
asistan hekimlerin titkenmiglik diizeylerinin
belirlenmesi; ayrica asistan hekimlerin tiikkenmislik
diizeyinin yas, cinsiyet, medeni durum, kronik hastalik
varligi, asistanlik siireleri, asistanliklarini yapmakta
olduklar1 boliim ve pandemide caligmalarina iligkin

degiskenlere gore dagilimlarini incelemektir.

GEREC VE YONTEM
Calisma, Istanbul'da Anadolu yakasinda bir kamu
iiniversitesi hastanesinde c¢alisan asistan hekimler
iizerinde tanimlayici bir calisma olarak
gergeklestirilmistir. Calisma igin Marmara Universitesi
Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu’ndan
02.10.2020 tarih ve 09.2018.571 onay numarasi ile etik
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kurul onay1 alinmistir. Calisma Helsinki
Deklarasyonu’na uygun bigimde yiiriitiilmiistiir. Tiim
evrene (toplam 602 asistan hekime) ulagsmak
amaglanmig, 243 asistan hekime (%40.5) ulagilmistir.
Katilimer secimi gelisigiizel 6rnekleme ile goniilliiliik
esasina  dayali yapilmistir.  Asistan  hekimlere
sosyodemografik ozellikler ve calisma sartlari ile iligkili
9 acik uclu, 7 evet- hayir, 3 coktan se¢gmeli soru ve
Maslach Tiikenmislik Envanteri’nden olusan 22 soru
olmak iizere toplam 41 sorudan olusan anket, 7 Eyliil
2020-29 Ekim 2020 tarihleri arasinda c¢evrimigi
uygulanmistir. Arastirma kapsaminda g¢evrimigi anket
ile 243 asistan hekime ulasilmistir. Cevrimigi
platformda  sorulara yanit verme zorunlulugu
getirilebildigi i¢in ankette eksik ya da hatali verilere
rastlanmamigtir.  Toplam 243  anket  sonucu
degerlendirmeye alinmistir.

Tiikenmiglik sendromu diizeyinin belirlenmesinde
siklikla kullanilan veri toplama araglarindan biri olan
“Maslach Tiikkenmislik Envanteri” (MTE) (Maslach
Burnout Inventory) Maslach ve Jackson tarafindan 1981
yilinda insana hizmet veren meslek gruplarinda caligan
kisilerin {i¢ alt boyutta tiikenmislik diizeylerini ayr1 ayr1
belirlemek i¢in gelistirilmistir  (3). Ergin (1993)
hekimlerin ve hemsirelerin tiikenmislik diizeylerini
incelemek tizere MTE’yi Tirk¢e’ye uyarlamigtir (9).
“Duygusal tiikenme alt boyutu”, “duyarsizlasma alt
boyutu” ve “kisisel basarida azalma” alt boyutu olmak
iizere li¢ alt boyutun bulundugu 22 maddeden olusan 5°1i
Likert tipi MTEyi gelistirmislerdir (3). Bireyin isindeki
duygusal taleplere cevap veremeyecek hale gelmesi
Olcegin duygusal tiikenme alt boyutunu; ¢alisan kiginin
hizmet verdigi kisiler ile arasina mesafe koymasi ve
artik onlar1 gormezden gelmesi duyarsizlasma alt
boyutunu; bireyin kendini yaptig: iste basarili bulmasi
ise kigisel basar1 alt boyutunu meydana getirmektedir
(3). Bu envanterde duygusal tikenme alt boyutu 9
madde, duyarsizlasma alt boyutu 5 madde ve kisisel
basar1 alt boyutu ise 8 maddeden olugmaktadir.
Envanterin her bir maddesinden alinabilecek en diisiik
puan “1”, en yliksek puan ise “5” olarak belirlenmistir.

Bu derecelendirmeye gore duyarsizlagma ve duygusal

tilkenme alt boyutlari i¢in “1-Higbir zaman”, “2-Cok
nadir”, “3-Bazen”, “4-Cogu zaman”, “5-Her zaman”
iken kisisel bagar1 alt boyutu i¢in “5-Hic¢bir zaman”, “4-
Cok nadir”, “3-Bazen”, “2-Cogu zaman”, “l1-Her
zaman” olarak diizenlenen puanlama secenekleri
arastirmanin veri toplama siirecinde de ayni sekilde
kullanilmistir. Her alt boyut icin ayr1 puanlama elde
edilmektedir. Duygusal tilkenme ve duyarsizlagsma alt
boyutlarindaki maddeler oldugu bigimde, kisisel basari
alt boyutundaki maddeler ise ters puanlanmis ve daha
sonra toplanmigtir. Duygusal tiikenme ve duyarsizlagma
alt boyutlarindaki yiiksek puanlama ve kisisel basari alt
boyutundaki diisiik puanlama yiiksek tiikenmiglige
isaret etmektedir.

Veriler degerlendirilirken oncelikle normal dagilima
uygunluk degerlendirilmis olup Kolmogorov-Smirnov
testi sonucuna bakilmis ve histogramlarla teyit
edilmistir. Kategorik degiskenler; say1 (n) ve ylizde (%)
ile degerlendirilmistir. Istatistiksel analizde normal
dagilima uymayan 6l¢iimsel veriler icin Mann Whitney-
U ve Kruskal Wallis testleri kullanilmistir. p degeri
<0.05 olan durumlar istatistiksel olarak anlamli kabul

edilmistir.

BULGULAR

Calismamizin amaci asistan hekimlerde Maslach
tilkkenmislik envanterine verilen cevaplardan elde edilen
skorlart degerlendirmek olup ulagilan bulgular asagida
verilmigtir.

Tablo 1°de arastirmaya katilan asistan hekimlerin bazi
tanimlayici 6zelliklerinin frekans degerlerinin dagilimi
gosterilmistir. Tablo 1°de gortildiigii izere katilimeilarin
%58.4’si  (n=142) kadinlardan olusmaktadir ve
katilimcilarm %53.1°u (n=129) 28 yas ve iizerindedir
(min=24, max=35). Bekar katilimcilar ¢ogunluktadir
(%60.5). Tibbi uygulama alan1 olarak en yiiksek
katilimer grubu dahili bilimler hekimleri olarak
goriilmiistiir (%64.6). Hekimlerin %59.3’linlin (n=144)

asistanlik siiresi 23 aydan daha azdir.
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Tablo 1: Asistan hekimlerin kisisel 6zelliklerine gore dagilimi

Degiskenler n(%o)
Kadin 142 (58.4)
Cinsiyet (n=243) Erkek 101 (41.6)
<28 114 (46.9)
Yas (n=243) >28 129 (53.)
) Bekér 147 (60.5)
Medeni durum
(n=243) Evli 96 (39.5)
Temel Bilimler 50 (20.6)
Tip alanlari Dabhili Bilimler 156 (64.2)
(n=243)
Cerrahi Bilimler 37 (15.2)
<23 ay 144 (59.3)
Asistanlik siiresi (n=243) >23 ay 99 (40.7)
Evet 216 (88.9)
Pandemide calisma durumu (n=243) Hayir 27 (11.1)
COVID-19 Servis 139 (57.2)
Pandemi ile ilgili cahisilan boliimler (n=243; birden ¢cok COVID-19 Acil 118 (48.6)
secenek isaretlenmistir)
COVID-19 Yogun Bakim 37 (15.2)
<3 ay 65 (26.7)
Pandemide ¢calisma siiresi (n=200) >3 ay 135 (55.6)
Aile 137 (56.4)
Arkadaslar
Pandemi siirecinde motivasyon kaynagi (n=243; birden ; 93 (38.3)
cok secenek isaretlenmistir) Iyilesen Hastalar 93 (38.3)
Diger 53 (21.8)
Evet 21 (8.6)
Kronik hastalik varhg: (n=243) Hayir 222 (91.4)

Kategorik degiskenler n(%) olarak verilmistir.

Tablo 2’de Maslach Tiikenmislik Olcegi’ne ait 3 alt

boyutun ortalama degerlerine yer verilmistir.
Ortalamalarin yiliksek bulunmasi her 3 alt boyutta da
tilkenmisligin arttigin1 gostermektedir. Katilimecilarin
3.454+0.85 ortalama ile duygusal tikenmeyi diger
tikenme alt boyutlarindan daha fazla yasadigi

goriilmektedir (p<0.001). Oysa duyarsizlasma alt
boyutu 2.44+0.66 ortalama degerlerine sahiptir. Kisisel
basarida azalma alt boyutunda ise 2.81+0.55 olarak

saptanmuigtir.

Tablo 2: Tim c¢alisma grubunda tiikenmiglik alt
boyutlarinin skor ortalamalari

Alt Boyut Ortalama+SS
Duygusal tiikenme 3.45+0.85
Duyarsizlasma 2.44+0.66
Kisisel basarida azalma 2.81+0.55

Stirekli degiskenler ortalamazstandart sapma olarak
verilmistir. SS: Standart sapma
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Hekimlerin = %8.6’simnin (n=21) kronik hastalig
bulunmaktadir. Asistanlarin biiyiik cogunlugu (%88.9)
pandemi ile ilgili bir birimde gérev almistir. Pandemide
gorev alan asistan hekimler; %57.2 ile en ok COVID-
19 servisinde caligmistir. Pandemi sirasinda asistan
hekimlerin %48.6’s1 COVID-19 acilde, %15.2°si ise
COVID-19 yogun bakiminda ¢aligmislardir. Pandemide
gorev alan hekimlerin %55.6’s1 pandemi ile ilgili bir
birimde 3 ay ve daha fazla galismistir. Pandemide
galigan 216 katilimcidan 16’sindan caligma siiresi ile

iligkili net bilgi alinamamigtir. Pandemi siirecinde

asistan hekimlerin en biiyiikk motivasyon kaynaginin

aileleri oldugu goriilmiistiir (%56.4). Arkadaglarinin ve
iyilesen hastalarinin, asistanlar igin esit diizeyde
motivasyon kaynagi oldugu saptanmistir (%38.3).

Tablo 3’te Maslach Tiikenmislik Olgegi sorularina
katilimeilarin verdigi yanitlarin ortalama degerleri ve
standart sapmalar1 gosterilmistir. Duygusal tiikenme alt
boyutuna ait 9 soru arasinda 14’lincii “isimde ¢ok fazla
calistigimi hissediyorum” en yiiksek ortalama degerine
sahiptir (4.03£1.02). Iste ¢ok fazla calistyor olmak
duygusal tiikkenmenin en yogun hissedildigi madde

olarak goriillmektedir.

Tablo 3. Tiim ¢aligma grubunda Maslach tiikkenmiglik 6l¢egi’ne verilen cevaplara gore ortalama skorlar

Alt Boyutlar ve Sorular Ortalama+SS
1. Isimden sogudugumu hissediyorum. 3.43+£0.84
2. Is doniisii kendimi ruhen tiikkenmis hissediyorum. 3.79£1.05
3. Sabah kalktigimda, bir giin daha bu isi kaldiramayacagimi 3.33+1.14
hissediyorum.
6. Bugiin insanlarla ugrasmak benim i¢in gergekten ¢ok yipratici. 3.37+1.16
8. Yaptigim isten tiikendigimi hissediyorum. 3.64+1.08
Duygusal tiikenme - 37041 18
13. Isimin beni kisitladigini hissediyorum. : :
14. isimde ¢ok fazla calistigimi hissediyorum. 4.02+1.02
16. Dogrudan dogruya insanlarla ¢aligmak bende ¢ok fazla stres 3.20+1.17
yaratiyor.
20. Yolun sonuna geldigimi, her seyin bittigini hissediyorum. 2.37%1.23
5. Isim geregi karsilastigim baz1 kimselere, sanki insan degillermis 1.84+0.93
gibi davrandigimi hissediyorum.
10. Bu iste ¢aligmaya basladigimdan beri, insanlara karsi sertlestim. 3.10£1.20
11. Bu isin giderek beni katilagtirmasindan korkuyorum. 3.32+1.23
Duyarsizlasma .
y ’ 15. Isim geregi karsilagtigim insanlara ne oldugu umurumda degil. 1.96+1.04
22. Isim geregi karsilastigim insanlarin 3 problemlerinin, zaman 1.9540.88
zaman benden kaynaklandigini diigiiniiyorum
4. Isim geregi karsilastigim insanlarin ne hissettigini anlarim. 2.15+0.84
7. Isim geregi karsilastigim insanlarin sorunlarina en uygun ¢ziim 2.50+0.88
yollarini bulurum.
9. Yaptigim is sayesinde insanlarin yagamina katkida bulunduguma 2.42+1.01
inantyorum.
12. Cok seyler yapabilecek giigteyim. 2.88+0.99
Kisisel basarida azalma 17. Isim geregi karsilagtigim insanlarla aramda rahat bir hava 2.88+0.98
yaratirim.
18. Insanlarla yakin bir ¢alismadan sonra kendimi canlanmis 3.53+0.92
hissederim.
19. Bu iste bir¢ok kayda deger basar1 elde ettim. 3.19£0.98
2.91+1.00

21. Isimde duygusal sorunlara serinkanlilikla yaklagirim

Siirekli degiskenler ortalamazstandart sapma olarak verilmigtir. SS. Standart sapma.
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Duyarsizlagma alt Slgegine ait 5 soru arasinda 11. “Bu
isin giderek beni katilagtirmasindan korkuyorum” en
yiiksek ortalama degerine sahiptir. Is dolayisiyla
katilagma hissi duyarsizlasmanin en yiiksek diizeyde
hissedildigi alan olarak gorillmektedir (3.33+1.23).

Kisisel basarida azalma alt boyutunda sorular tersten
puanlandigindan dolay1 en olumsuz yanit (hi¢bir zaman)
en yiiksek puan ile incelenmistir. Bu nedenle ortalama
degerin yiiksek olmasi kigisel basarida azalma olarak
degerlendirilmektedir. Kisisel basarida azalma alt
boyutuna ait 8 soru arasinda 18. “Insanlarla yakin bir
¢aligmadan sonra kendimi canlanmis hissederim” en 6ne
cikan ortalama degerine sahiptir (3.53+£0.92). Kisisel
basarida azalmanin en ¢ok 6ne ¢iktig1 madde insanlarla
calisma sonrasi canli hissedememe olarak goriilmiigtiir

(3.530.92).

Tablo 4'te tiikenmislik alt boyutlarinin bazi degiskenlere
gore dagilimi incelenmektedir. Elde edilen verilere gore
yasin duygusal tikenme ve duyarsizlagma alt
boyutlarina gore dagilimlarinda istatistiksel olarak
anlaml farklar oldugu goriilmiistiir (sirastyla p=0.006
ve p=0.024). Katilimcilardan 28 yas alt1 olanlarin daha
fazla duygusal tikenme ve duyarsizlasma yasadigi
goriilmektedir. Cinsiyete gore bakildiginda duygusal
tikenmenin kadinlarda erkeklere gore istatistiksel
olarak anlamli gekilde fazla oldugu gorilmiistiir
(p=0.001). Medeni duruma gore incelendiginde ise
bekar katilimeilarin duyarsizlasma diizeyi daha yiiksek
iken; evli katilmecilarin  kigisel basarida azalma
diizeyinin daha fazla oldugu saptanmistir (sirasiyla

p=0.034 ve p=0.010).

Tablo 4: Caligma grubunda klinik ve demografik degiskenlere gore tilkenmislik diizeyi degerleri

<. Duygusal p p Kisisel p
Degiskenler n Tiikenme degeri Duyarsizlasma degeri Basar1  degeri

Yas <28 Yas 114  3.55+0.85 0,006 2.54+0.57 0,024 2.87+0.54 0347
(n=243) >28 Yas 129 333082 2344071  2.75+0.55
Cinsiyet Kadin 142 3.63+0.77 0.001 2.42+0.62 065 2.86+0.54 0229
(n=243) Erkek 101 3.1540.86 2.45+0.71 T 2744055
Medeni durum Bekar 147 3.36+£0.93 0.099 2.484+0.69 0.034 2.75+0.58 0.010
(n=243) Evli 96 3.5440.68 236£0.59  2.89+049

Temel Bilimler 50 3.15+0.95 2.08+0.78 3.06+0.57
pagy M CerrahiBilimler 37 359:0.72 0182  2.5620.65  0.003 2.70:0.40 0.003

Dahili Bilimler 156  3.48+0.82 2.52+0.58 2.75+0.55
Asistanlik siiresi 0-23 Ay 144  3.55+0.77 0013 2.54+0.57 0,50 2.8240.55 0509
(n=243) >23 Ay 99 3254091 2424077 2.8240.55
Kronik hastalik Evet 21 4.00+0.68 0,002 2.72+0.55 0047 2.72+0.54 0403
varhgr (n=243) Hayir 222 3.38+0.84 2.41+0.66 2.81+0.55
Pandemide Evet 216 3.48+0.85 2.4620.68 2.8340.56
calisma durumu 0.008 0.020 0.99
(n=243) Hay1r 27 3.06+0.65 2.19+0.33 2.660.40
Pandemide <3 Ay 65  2.45+0.66 2.93+0.59 3.54+0.88
calisma siiresi 0.126 0.480 0.311
(n=200) >3 Ay 135  2.46+0.70 2.77+0.55 3.47+0.86
Son 6 ayda ¢calisma Evet 160  2.80+0.58 2.47+0.65 . 3.52+0.81 0,003
saati artisi .

= ayir .83+0. .36=+0. .26=£0.

(n=243) H 83  2.83+0.48 2.36+0.66 3.26+0.88

Iki grup arasinda siirekli degiskenlerin karsilastirmasinda Mann-Whitney U, ¢coklu gruplar arasinda siirekli
degiskenlerin karsilastirmasinda Kruskal Wallis testi kullanmlnmigtir. p<0.05 anlamli kabul edilmistir.
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Uzmanlik alanma gore tilkenmislik diizeyi degerlerine
bakildiginda; duyarsizlagsma diizeyi en yiiksek asistan
hekimler  cerrahi  bilimlerde calismaktadirlar.
Duyarsizlagma diizeyi cerrahi bilimler ve dahili
bilimlerde goérev alan asistan hekimlerde benzer
sonuglar gostermekte, temel bilimlerle kiyaslandiginda
ise istatistiksel olarak anlamli fark oldugu goériilmektedir
(p=0.003). Kisisel basarida azalma puani en yiiksek
asistan hekimler ise temel bilimlerde gorev almaktadir-
bu durum, temel bilimlerde ¢alisan asistanlarda kisisel
basarida azalma alt boyutunda daha az etkilenmeye
isaret etmektedir, cerrahi ve dahili bilimlerde temel
bilimlere kiyasla kisisel basarida azalma daha One
ctkmaktadir (p=0.003). Cerrahi ve dahili bilimler asistan
hekimleri arasinda istatistiksel olarak anlamli fark
bulunmamistir. Duygusal tiikkenme alt boyutu agisindan
3 uzmanlik alan1 arasinda istatistiksel olarak anlamli bir
fark bulunmamustir.

Asistanlik siiresine gore ise 23 ay ve daha kisa siiredir
asistanlik yapan katilimcilarin duygusal tiikenme alt
boyutunun istatistiksel olarak anlamli diizeyde daha
fazla oldugu goriilmiistiir (p=0.013). Kronik hastalig1
olan asistan hekimlerin Duygusal tikenme ve
duyarsizlasma alt boyutunun kronik  hastaligi
olmayanlara kiyasla istatistiksel olarak anlamli diizeyde
daha fazla oldugu saptanmustir (sirasiyla p=0.002 ve
p=0.047). Benzer sekilde pandemi ile ilgili boliimlerde
gorev alan asistanlarin Duygusal tiikenme ve
duyarsizlasma durumlarinin pandemide gorev almamig
olan asistanlardan daha fazla oldugu anlasilmaktadir
(sirastyla p=0.008 ve p=0.002). Pandemide c¢alisma
stiresi 3 aydan az olan asistan hekimler ile 3 ay ve daha
fazla olan asistan hekimler arasinda; ayrica son 6 ay
icerisinde g¢aligma siiresinde artis olan asistanlar ile
olmayan asistanlar arasinda her tiikenmislik alt
boyutlarmm higbirinde istatistiksel olarak anlaml

farklar bulunmamustir.

TARTISMA
Bu ¢alismada Istanbul'da kamuya bagh bir {iniversite
hastanesinde c¢alismakta olan asistan hekimlerin

tikenmislik (duygusal tiikenme, duyarsizlasma, kisisel

basarida azalma) diizeyleri ve ilgili degiskenler
tanimlanmigtir. Aragtirma sonucunda asistan hekimlerin
titkenmiglik diizeyleri ortalamalari, duygusal tilkenme
alt boyutu i¢in 3.45+0.85; duyarsizlagma alt boyutu igin
2.4340.66 ve kigisel basarida azalma alt boyutu i¢in
2.81+0.55 olarak bulunmustur. S6z konusu dlgekte bes
(5) en yiiksek diizeyi ifade ettiginden orta diizeyde
tiikenmisliklerinin oldugu sdylenebilir.

Bizim c¢aligmamiza benzer sekilde Dikmetas ve ark.
tarafindan On Dokuz May1s Universitesi Arastirma ve
Uygulama Hastanesinde ¢alisan asistan hekimler
arasinda yapilan arastirmada asistan hekimlerin
duygusal tikenme diizeyi 2.99, duyarsizlagsma diizeyi
2.95, Kisisel basarida azalma diizeyi 2.94 olarak
bulunmustur (10). Cok sayida hasta, personel ve idareci
ile olan iligkileri onlar1 tilkenmiglik i¢in 6nde gelen
adaylar yapmaktadir. Diizenli olarak yiiksek beklentiler,
iste zaman kisithiligi ve sosyal destek eksikligi,
bagkalarinin sagligindan sorumlu olma, hastalarin ve
yakinlarinin saldirgan davraniglari, kalabalik hizmet
ortaminda sik sikayetler gibi bircok sorunla da
ilgilendikleri i¢in hekimlerin tiikenmislik yasama
olasilig1 daha yiiksektir (11).

Tiikenmiglik sendromunun gelisiminde
sosyodemografik etmenler ve yapilan is ile ilgili
degiskenler etkili olabilmektedir. Calismamizda
katilmcilarin ~ yagina gore tlikenmislik  diizeyleri
acisindan dagilima bakildiginda istatistiksel olarak
anlamli bir iligki saptanmis olup; daha geng olan asistan
hekimlerin duygusal tiikkenmesinin ve duyarsizlagma
diizeylerinin daha fazla oldugu ortaya koyulmustur.
Benzer sekilde Aslan ve arkadaslarmin yaptigi
caligmada da yas arttikca duyarsizlagsma diizeylerinin
azaldigi bulunmustur (12). Kaya ve arkadaglarimimn
Kegioren’de birinci basamak saglik kuruluslarinda
calisan saglik personellerinde yaptig1 aragtirmada, yas1
39 ve iizeri olanlarin kisisel bagar1 puaninin 33 yas altina
gore daha diisiik oldugu belirlenmistir (13). Aym
dogrultuda olan bir diger parametre ise asistanlik
stiresidir. Asistanlik siiresi daha kisa olan hekimlerin
duygusal tiilkenme diizeyleri de daha yiiksek
saptanmistir (p=0.013). Bu durum genelde asistanlik
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stiresi daha kisa olan hekimlerin daha ¢ok gen¢ hekimler
olabilmesi ile agiklanacagi gibi, hekimlige yeni
baslayan kisilerin ig yiikiiniin daha fazla olmasina bagh
olabilir. Literatirde yastan bagimsiz olarak yeni
baslayan asistanlarda tiikenmisligin daha fazla oldugunu
bildiren ¢alismalar mevcuttur(6,11,14,15). Asistanlarin
klinik i¢ci kidemi arttik¢a is rutinine daha fazla adapte
olabildikleri, tiikenmislikle basa c¢ikabilme yollar1
gelistirdikleri, basa ¢ikamadiklari durumlarda ise bagka
bir uzmanlk alanina ge¢is yapmalari s6z konusu
olabilmektedir.

Bizim arastirmamizda kadinlarin duygusal tiikkenmeyi
daha fazla yasadig1 ortaya ¢ikmistir. Ergin ve
arkadaglari, hekim ve hemsirelerde yaptig1 ¢alismada,
cinsiyetin dnemli bir tiikkenmislik degigskeni oldugunu;
duyarsizlagsma alt boyutunun iki cinsiyette farkli olmasa
da kadmlarda duygusal tiikenmenin daha fazla
oldugunu, erkeklerin ise kisisel basar1 duygusunda
azalmay1 daha fazla yasadigini bildirmektedir (9). Sayil
ve arkadaslarinin hekim ve hemsirelerde yaptig
calismada; yine yapilan arastirma ile paralel olarak
duygusal tiikkenme diizeyi kadinlarda daha yiiksek
seviyede goriilmiistir (16). Aslan ve arkadaslarinin
asistan  hekimlerde yaptiklar1 ¢alismada, erkek
hekimlerde yas ve caligma yiliyla tilkenmenin azaldig:
saptanmustir (14). Baz1 makalelerde kadin hekimlerin
hastalarma karsi daha duyarli olduklar1 belirtilmekte
olup bu da kadmlarin meslekte deneyimli olsalar da
tikenmeyi yogun olarak yasamalarini agiklayabilir
(15,17).

Bizim calismamizda hekimlerin  tiikenmiglik
diizeylerinin medeni durumlarma goére dagilimlar
istatistiksel olarak anlamli farkliliklar gostermektedir.
Duyarsizlagma, bekar olanlarda daha fazla goriiliirken,
kisisel basarida azalma evli olan hekimlerde daha
yiiksek saptanmistir.  Yapilan diger ¢alismalara
bakildiginda ayni dogrultuda sonuglar elde edilmistir.
Geng, bekar ve ¢ocugu olmayan hekimlerde; evli, yash
ve c¢ocuklulara gore tikenmenin daha yiiksek
diizeylerde yasandig1 bildirilmektedir (18,19). Erol ve
arkadaglarinin yaptig1 calismada ise medeni duruma

gore tikenmislik diizeyi acisindan anlamli fark

saptanmamustir (20). Cocuklu hekimlerde, 6zellikle de
kadinlarda, evdeki ebeveyn rolii ve sorumlulugu ile
hastanedeki rolii ¢atigmig olabileceginden tiikenmislige
egilim artmis da olabilmektedir ya da bu durum yas
faktorii ile dengelenebilmektedir (13,21).
Calismamizda cerrahi bilimler ile dahili bilimler kendi
arasinda incelendiginde tiikenmislik diizeyleri agisindan
istatistiksel olarak anlamli fark elde edilemezken; temel
bilimler ile cerrahi ve dahili bilimler arasinda
istatistiksel olarak anlamli fark bulunmustur. Temel
bilimlerde diger bilimlere gore duyarsizlasma daha az
goriiliirken, kisisel basarida azalma temel bilimlerde
anlamli sekilde farkli bulunmustur. Benzer bir
calismada nobet sayisinin ve giinliik ¢alisma saatlerinin
daha uzun oldugu cerrahi bdliim asistanlarinda,
duygusal tilkenme diizeyinin anlamli derecede yiiksek
oldugunu goriilmektedir (22). Erol ve arkadaslarinin
yaptiklart ¢alismada, duyarsizlagsma diizeyinin asistan
hekimlerde dahili ve cerrahi boliimlere gore anlaml
derecede farklilik gosterdigini bulmuglardir (20).
Yapilmis olan calismalarda igyerinde tiikkenmislik
sendromuna yol acan en onemli stres etkeni olarak
calisma kosullar1 (is yiikii, gilinlik caligma siiresi,
bakilan hasta ve tutulan ndbet sayisi, uyku diizensizligi)
gosterilmektedir (5,22).

Calismamizda son zamanlarda bir¢ok arastirmaya da
konu olan pandemi ve tiikkenmislik diizeyleri birlikte
incelendiginde istatistiksel olarak anlamli fark
saptanmistir.  Caligmamizda  pandemide  ¢alisan
hekimlerin, c¢alismayan hekimlere gore duygusal
tikenme ve duyarsizlagsma diizeylerinin daha yiliksek
oldugu goriilmektedir. Italya’da yapilan bir arastirmada
COVID-19 hastalarinin bakimiyla dogrudan ilgilenen
hekimlerde, isle ilgili dnemli psikolojik baski ve sik
goriilen somatik semptomlar bildirilmistir ve duygusal
tilkkenme seviyeleri daha yiiksek bulunmustur (5). Yine
ftalya’da yapilan caligmalarda COVID-19 salgim
oncesinde, saglik hizmeti veren kisilerdeki tiikkenmiglik
diizeylerinin SARS salgini sirasindakinden &nemli
Olglide yiiksek oldugu goriilmiistiir (23).

Bu calismada kronik hastaligt olan hekimlerin

titkenmiglik diizeyleri incelendiginde, kronik hastalig1
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olmayan hekimlere gore duygusal tiikenme ve
duyarsizlasma diizeylerinin istatistiksel olarak daha
yiiksek oldugu ortaya ¢ikmistir. Kronik hastaligi olan
kisilerin pandemi siirecinde daha riskli bir konumda
olmas1 psikolojik olarak bu kisileri olumsuz etkilemis
olabilir. Kilis 7 Aralik Universitesi’nde yapilan
arastirmada COVID-19'un saglik calisanlarinin kaygi
diizeylerine etkisine bakilmistir ve kronik hastalig1 olan
saglik calisanlarinin  herhangi bir kronik hastaligi
olmayanlara gore kaygi diizeyleri anlamli olarak daha
yiiksek bulunmugtur (24).

Calismamizin  kisithiliklar1 arasinda arastirmamizin
kosullar nedeniyle kesitsel degil tanimlayici olarak
tasarlanmasi, tiikenmislik diizeyi en yiiksek diizeyde
olabilecek katilimcilarin arastirma popiilasyonuna
katilmadan 6nce isten ayrilmis olabilecekleri, -baska bir
deyisle healthy worker effect bias-, cerrahi bilimlerde
calisan asistan hekimlerin ¢alismamiz igerisinde kiigiik
bir grup olusturmasi, katilimcilarin sorular1 cevaplarken
kisisel algilarina gore cevaplamalari nedeniyle objektif
ve standart bir sonucun elde edilmesinin zor olmasi,
tikenmiglik sikligmin degil, alt boyutlarin ortalama
diizeylerinin  bakilmig olmasi, o6l¢egin  digindaki
tikenmiglikle ilgili degiskenlerin hesaba katilmamasi
sayilabilir. Bu agidan gelecekte niteliksel oOzellikte,
hayaller, ¢oklu yorgunluklar, siddet, alanindan memnun
olmamak, gelirden memnuniyet, tatil yapabilmek,
bilimsel aktivitelere katilabilmek gibi degiskenleri de
iceren daha kapsamli bir ¢alisma yapilabilir.

Sonu¢ olarak arastirmamizda asistan hekimlerde
tikenmiglik sendromu belirtilerini {i¢ alt boyutta da
gormekteyiz ancak caligmamizin tasarimi niceliksel
oldugu icin bu sonuglar dlgegin verdigi sayisal
cergeveler igerisinde  kalmaktadir.  Tiikenmislik
sendromu hekimin hata yapmasina neden olmakta ve bu
hatalar da tiikenmisligin gelisiminde rol oynamaktadir.
Bu durum hem hastalar hem de hekimler agisindan
olumsuz sonuglara neden olmaktadir. Tiikenmislik
diizeyinin azaltilmasi1 i¢in ¢alisma ortamindaki
kosullarin diizeltilmesi, ¢aligma saatlerinin ve nobet
sayilarinin azaltilmasi, hekimlerin motivasyonlarini

yiikseltecek uygulamalar yapilmasi gerekmektedir.

Hekimler iizerinde bilimsel tarafsizlig1 bilinen Maslach
tilkkenmislik indeksi uygulanmus, tikenmislik seviyeleri
ve alt boyutlarinda anlamli veriler elde edilmistir. Bu
sayede bu alanda c¢alisan katilimcilarin  yasadigi
olumsuz deneyimler {izerinde daha objektif bir bakis

agis1 olusturulmustur.

Cikar Catigmast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmasi bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: MSD, SD,
NEL, SH, ASD, HMM, ID, SE, OD, MK;
Analiz/Yorum: MSD, SD OD, MK; Veri Saglama:
MSD, SD, ASD, HMM, ID, SE, OD; Yazim: MSD, SD,
NEL, SH, ASD, HMM, iID, SE, OD, MK; Goézden
Gegirme ve Diizeltme: MSD, SD, NEL, SH, OD, MK;
Onaylama: MSD, SD, NEL, SH, ASD, HMM, iD, SE,
OD, MK

Destek / Tesekkiir Beyani: Calismada higbir kurum ya
da kisiden finansal destek alinmamistir. Arastirmaya
katilan 6grencilere tesekkiir ederiz.

Etik Kurul Onami: Marmara Universitesi Tip Fakiiltesi
Klinik Aragtirmalar Etik Kurulu 02.10.2020 tarih ve
09.2018.571 onay numarasi
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Ozgiin Arastirma

TURKISH VALIDITY AND RELIABILITY STUDY OF THE
SOCIAL HEALTH SCALE

Sosyal Saghk Olgeginin Tiirkce Gegerlilik ve Giivenirlik Calismast

Mustafa FiLiZ!

! Health Management, Faculty of Business Administration, Artvin Coruh University, ARTVIN, TURKIYE

ABSTRACT
Objective: The study aims to establish the validity and
reliability of the Social Determinants of Health Scale in
Turkish.

Material and Methods: The study sample consisted of 434
university students, with data collection accomplished using the
Social Health Scale. The research employed exploratory factor
analysis, confirmatory factor analysis, and correlation analyses.
The validity and reliability of the scale, values for CR, AVE,
and Cronbach Alpha were calculated.

Results: Exploratory factor analysis results indicated that the
Social Health Scale consists of four distinct dimensions: general
social health, risky social behaviors, economic dimension, and
isolation. The structure validity and model fit values of the scale

were determined to be satisfactory.

Conclusion: The results of the study confirmed the validity and
reliability of the Turkish version of the Social Health Scale,
which comprises 14 items and four dimensions. This tool may
be used to evaluate the social health levels of university
students.

Keywords: Health, university students, social determinants,

social health of students

(074
Amac¢: Bu calismada amag¢ sagligin sosyal belirleyicileri
6lgeginin Tiirkce gecerlilik ve giivenilirligini yapmaktadir.
Gere¢ ve Yontemler: Calismaya 434 iiniversite Ogrencisi
katilmistir. Veri toplama araci olarak sosyal saglik dlcegi
kullanilmistir. Arastirmada agiklayici faktdr analizi, dogrulayici
faktor analizi ve korelasyon analizleri gergeklestirilmistir.
Olgegin gegerlilik ve giivenirliligi igin CR, AVE ve Cronbach
Alpha degerleri hesaplanmustir.
Bulgular: Sosyal saglik olceginin agiklayici faktdr analizi
sonucunda genel sosyal saglik, riskli sosyal davranislar,
ekonomik boyut ve soyutlanma olmak iizere dort farkli boyutta
dagilim gosterdigi goriilmiistiir. Olcegin yap1 gecerliligi ve
model uyum degerlerinin iyi diizeyde oldugu goriilmiistiir.
Sonug¢: Sosyal saglik 6lgeginin Tiirkge versiyonunun, gegerli ve
giivenilir oldugu sonucuna ulagilmistir. Sosyal saglik o6lcegi
Tiirkge versiyonu 14 madde ve dort boyuttan olugmaktadir.
Universite  dgrencilerinin saghk

sosyal diizeylerini

degerlendirmek amaciyla bu 6l¢ek kullanilabilir.

Anahtar Kelimeler: Saghk, iiniversite ogrencileri, sosyal

belirleyiciler, 6grencilerin sosyal saglgi
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INTRODUCTION
In contemporary academic discourse, the multifaceted
nature of health has garnered considerable attention. It
is no longer solely equated with the absence of disease
but is rather perceived as an intricate amalgamation of
physical, psychological, and social facets. Within this
spectrum, social health is delineated as the proficiency
of individuals and broader communities to coexist
harmoniously with their milieu. University scholars
represent a pivotal demographic within the young adult
category, warranting critical investigation regarding
their health behaviors. Empirical studies focusing on the
social health behaviors of these students are
instrumental in shaping policies and initiating
interventions targeting young adult health. Given the
myriad challenges students grapple with during their
seminal university tenure, explorations into their social
health behaviors assume paramount importance at both
micro (individual) and macro (societal) scales.
Conforming to the World Health Organization's
paradigm, social health is construed in the context of
both individuals and collectives being adept at
actualizing  their aspirations, addressing their
requirements, and acclimatizing to their surroundings
(1). The domain of social health incorporates a plethora
of determinants including, but not limited to, social
support, social capital, and intricate social networks.
The latter has empirically been established as playing a
cardinal role in fostering health and holistic well-being
(2). Social health behavior, in essence, embodies the
proactive measures and strategies espoused by
individuals to enhance or sustain their health. Such
strategies encompass practices like consistent physical
activity, adherence to a nutritious diet, maintaining a
structured sleep cycle, and abstaining from tobacco
consumption. Notably, university students may find it
challenging to perpetuate these health behaviors owing
to the dual pressures of academic rigor and social
commitments. This realization has catalyzed an
augmentation in research centered on university
students' social health behaviors in recent epochs (3-11).

Chen et al's inquiry delved into the potential

correlations between sustained social support and long-
term health, specifically examining its implications for
sleep quality and overarching health (12). The research
outcomes underscored a positive nexus between robust
social support and both optimal sleep patterns and
general health. In a related study, Gao et al. probed the
interrelation between psychological well-being and
social support within a cohort of Chinese university
students, elucidating that robust social support acts as a
buffer, fortifying mental health (7). Extending this
narrative, Huang and Wang embarked on a longitudinal
study, extrapolating that fortified social support
invariably amplifies the quality of life experienced by
university students (8). In a detailed empirical
investigation, Lipson et al. scrutinized the heterogeneity
present in mental health outcomes and treatment uptake
among students enrolled in various U.S. higher
education institutions. Their findings underscored
pronounced disparities in both mental health
manifestations and treatment engagement across distinct
universities (4). Delving into a related facet, Stallman
and Ohan executed a comprehensive systematic review
exploring the interventions for anxiety disorders among
university students. Their synthesis of the extant
literature identified cognitive behavioral therapy as a
potent intervention strategy for alleviating anxiety
symptoms within this demographic (5). Venturing into a
socio-cultural perspective, Yu et al. embarked on an
examination of the nexus between active social
involvement and health appraisal among students in
Chinese tertiary institutions. Their empirical evidence
indicated that an active engagement in social activities
concomitantly enhances positive health perceptions
among these students (9). In addition, research has
shown that social health is associated with various
positive outcomes, such as increased life satisfaction,
low stress levels, and improved mental health (13,14).
In the context of university students, social health is
particularly related to academic achievement and
persistence (15). Studies indicate that social support
from peers, family, and faculty is important in

promoting students' academic achievement and helping
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them cope with academic stress (16,17). Furthermore,
social networks and social capital can provide students
with valuable resources, such as information about job
opportunities or academic programs, which can
facilitate their transition to the workforce or graduate
education (18). Social health behavior is a complex and
multifaceted construct that has received increasing
attention in the field of public health in recent years. In
particular, university students are considered to be a
population that is more vulnerable to poor social health
outcomes. Studies have shown that university students
are at risk of engaging in behaviors that can negatively
impact their social health, such as unhealthy eating
habits, lack of physical activity, and substance use. For
example, a study conducted by Arnett found that
university students reported higher rates of alcohol use
and risky sexual behavior compared to their non-
university attending peers (19). A study conducted by
Maloney et al. found that perceived social norms were a
significant determinant of excessive drinking behavior
among university students, highlighting the importance
of social influence in shaping social health behaviors
(20). Interventions centered on enhancing social health
behaviors have gained traction in the academic setting,
particularly among university students. However, the
efficacy of these initiatives can be heterogeneous. To
illustrate, research spearheaded by Anderson et al.
elucidated that a comprehensive intervention,
characterized by personalized feedback mechanisms
combined with social norm messaging, Yielded
discernible success in mitigating alcohol consumption
and its adverse repercussions among university
attendees (21). In summation, the dynamics of social
health behaviors in the university student cohort present
a matter of paramount public health significance. The
intricate interplay between personal predispositions and
the surrounding milieu accentuates the imperative for
multifaceted intervention strategies that resonate with
the distinct characteristics of this demographic. The
current body of scholarly work accentuates that social
health stands as an indispensable pillar within the

broader framework of health and holistic well-being.

This is especially pertinent for university students, given
the transitional and formative nature of their academic
and social experiences. Hence, it becomes crucial to
formulate and authenticate social health evaluative
metrics that proficiently gauge the repercussions of
interventions tailored to amplify social health within the
university milieu.

This study aims to provide a measurement tool for
examining the social health attitudes and behaviors of
university students in Turkey by testing the validity and
reliability of the social health scale developed by
Johnson et al. in Turkish (22).

MATERIALS AND METHODS

Population and sample of the research

The population of this study consists of 11,457 students
who are enrolled in xxx between 2022 and 2023. To
determine the sample size, a confidence level of 95%
and a margin of error of 5% were considered for a
population size of 11,457. The calculated sample size
was at least 385. Data were obtained from 434 students
who participated voluntarily in the study. It was decided
that this number was sufficient to represent the main
population. The sampling method used in the study was
convenience sampling. This method was preferred due
to its ease, low cost, and ability to collect data quickly
(23). Of the students who participated in the study,
66.4% (n=288) were female and 33.6% (n=146) were
male. It was observed that 34.8% (n=151) of the students
were in the health departments, and 65.22% (n=146)
were in other different departments. In addition,
regarding their economic status, 3.9% (n=17) stated that
they were in very poor condition, 9.7% (n=42) were in
poor condition, 65.4% (n=284) were in moderate
condition, 18.2% were in good condition, and 2.8%
(n=12) were in very good condition. It was found that
47.7% (n=207) of the students were in the first year,
33.4% (n=145) were in the second year, 12.0% (n=52)
were in the third year, and 6.9% (n=30) were in the
fourth year. Regarding their places of residence during
their education, 65.2% (n=283) stayed in government

dormitories, 3.2% (n=14) stayed in private dormitories,
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10.4% (n=45) stayed in student housing, 3.2% (n=14)
stayed in apartments, 15.4% (n=67) stayed with their
families, and 2.5% (n=11) stayed in other different
places.

Data collection tools

The data was collected via an online survey. The survey
consisted of two parts; the first part included a
demographic information form, and the second part
included the social health scale. Demographic
Information Form: This section was created by the
researchers. It included five statements to determine the
students' gender, grade level, department, income level,
and place of residence during their education process.
Social Health Scale: The LIFESCREEN-C (TLS-C), is
an 18-item self-report social health screening tool to
assess college student's non-medical social health needs
such as food insecurity, college student risky behaviors,
stress, and health-promoting behaviors. The TLS-C
includes three subscales: general social health needs
(GSHN; 4 items), college student social health needs
(CSHN; 11 items), and promotive social health factors
(PSHF; 3 items). The TLS-C is dichotomous with a ‘1-
Yes or 0-No’ scale and to get a total score, the GSHN
and the CSHN scales are summed, with higher scores
indicating a higher severity of need. The PSHF scale
indicates positive social health behaviors such as
exercising and spirituality, and a high score on this scale
indicates more positive social health behaviors (22).
Adaptation process of the scale

Permission was obtained from Kaprea F. Johnson via
email for the Turkish adaptation of the Social Health
Scale. The original version of the scale was in English
and various steps were followed in its translation into
Turkish. As the first step, the scale was translated into
Turkish by the researcher and three academics who were
proficient in English. These translations were compared
and the translation that best expressed each item was
selected. In the second step, the translated scale was
administered to 37 students to examine its
comprehensibility. Based on the data obtained,
corrections were made to some items of the scale, and

the scale was then ready for the administration phase.

Data analysis

The data collected within the scope of the study were
coded using the SPSS 25 package program. Initially,
missing data screening was performed for the data, and
no missing values were found. Exploratory factor
analysis and confirmatory factor analysis were
conducted to test the structural validity of the scale. For
the convergent validity of the scale sub-dimensions, CR
and AVE values were examined, and Cronbach's alpha
value was examined for reliability. Fit values were also
checked for construct validity. Correlation analysis was
conducted to determine the relationship between the
sub-dimensions of the scale. The SPSS 25 and Amos 24
package programs were used for data analysis.

After the research objectives and data collection tools
were determined, the ethical compliance of the study
was ensured by applying to the Scientific Research and
Publication Ethics Committee of the Artvin Coruh
University. The committee approved the ethical
compliance of the study on 31.01.2023 with the
approval number E-18457941-050.99-80533. The
survey was conducted both online and face-to-face
between 01.02.2023-10.03.2023. The research process
was carried out following the principles of the Helsinki

Declaration.

RESULTS
In the research, first of all, explanatory factor analysis
was conducted regarding the social health scale. The
data obtained are given in Table 1.
According to the given information, it has been decided
that the data set is suitable for factor analysis due to the
KMO value of the scale being greater than 0.70 and the
p-value of Bartlett's Test of Sphericity being less than
0.05. It has also been determined that the sample size is
sufficient (23). Furthermore, it has been observed that
the originally three-dimensional social health scale,
which has been translated into Turkish, shows a
distribution of four dimensions. It has been found that
the factor loadings of the scale items are greater than
0.500, indicating that the items explain the

corresponding dimensions.
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Table 1: Exploratory factor analysis for the social health
scale

General Risky

No Social  Social _ E?ﬁ:;?{;gcn Isolation
Health  Behaviors

S1 0.649

S2 0.513

S3 0.536

sS4 0.672

S6 0.665

S9 0.529

S10 0.787

S11 0.686

S12 0.640

S14 0.858

S15 0.884

S5 0.536

S8 0.740

S18 0.500

Evaluation Extraction Method: Principal component
Criteria  analysis.
Rotation Method: Varimax with Kaiser
normalization.
KMO: 0.766
Bartlett's test of sphericity: (Approx. chi-
square: 1072.732 df: 91 p:0.000).
The eigenvalue is 7.312 and the explained
variance is 52.214%.

Additionally, since the explained variance ratio is
greater than 50.0%, it has been accepted that the
dimensions represent the scale.

The items coded S7, S16, and S17 in the original scale
were excluded from the Turkish version of the scale due
to their factor loadings being less than 0r8.500.
Additionally, item S13 was excluded from the scale
because it showed distribution in two dimensions. As a

result, the original English version of the scale with 18

items and 3 dimensions was reduced to a Turkish
version with 14 items and 4 dimensions. The dimensions
of the scale were named after a concept that represents
the items grouped under each dimension.

To test whether the dimensions obtained from the
exploratory factor analysis were internally consistent, a
confirmatory factor analysis was conducted at the first
level. The Amos output of the model is given in Figurel.
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Figure 1: Amos output of confirmatory factor analysis
of Social Health Scale

F1: General social health F2: Risky social behaviors
F3: Economic dimension F4: Social isolation.

The analysis conducted on the model presented in
Figure 1 evaluated the goodness of fit indices of the
model. Table 2 shows the lower and upper limits of
some goodness of fit measures as well as the goodness
of fit indices obtained from the scale.

Table 2: The goodness of fit indices for the social health scale model

Model Fit

Index Type Criteri Good Fit Acceptable Fit Model Result
riterion
X?/df x%/df <3 x¥/df<5 1.921 Good Fit
Absolute Fit GFlI 0.90<GFI< 1 0.85<GFI<0.90 0.958 Good Fit
Indices RMSEA 0<RMSEA<0.05 0.05<RMSEA<0.08 0.046 Good Fit
RMR 0<RMR<0.05 0<RMR<0.08 0.007 Good Fit
. CFI 0.95<CFI<1 0.90<CFI<0.95 0.934 Acceptable Fit
:23:2::'”9 fit g 0.95< IFI< 1 0.90<GFI< 0.95 0.936  Acceptable Fit
TLI 0.95<TLI< 1 0.90< TLI<0.95 0.916 Acceptable Fit

Source:(24).
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When Table 2 is examined, it can be seen that the values
of CMIN, GFI, RMSEA, and RMR are in the range of
perfect fit, while the values of CFI, IFI, and TLI are in
the range of acceptable fit. Accordingly, it can be
expressed that the factor structures of the four-
dimensional social health scale are in harmony. In other
words, the scale provides evidence of construct validity.
Table 3 presents the factor loadings, standard errors, C.R
values, and p values of the variables included in the

scale.

Tablo 3: Regression weights

= 2 § SE. CR. P
s £ 2
> o LLl
S12 <-- F2  1.000
S11 < F2 1082 0.125 8657 **=*
S10 <-- F2 0962  0.115 8383 ***
S9 < F2 0870 0127  6.834 x**
S6 <-- F1  1.000
S4 < F1 0822 0140 5884 *x=*
S3 < F1 1262 0208 6073 **=*
S2 < F1 1187 0194 6112 x**
S1 < F1 0712 0124 5743 ***
S15 <--- F3  1.000
S14 < F3 1133 0152  7.481 ***
S18 <-- F4  1.000
S8 < F4 1332 0333 4001 ***
S5 < F4 0719 0195  3.686 ***

The results of the confirmatory factor analysis
conducted in the scope of the study are presented in
Table 3. When the values are examined, it can be seen
that the estimated coefficients (p>0.500), standard error
ratios, C.R values (C.R>1.96) at 99% confidence level,
and p-values (p<0.01) for the observed variables are at
acceptable levels. It was found that all t-values were
greater than 1.96, indicating that the relationships
between latent and observed variables were significant.
Table 4 provides the CR, AVE, and Cronbach's alpha

values of the sub-dimensions of the scale.

Table 4: CR, AVE, and Cronbach alpha values of scale
sub-dimensions

CR AVE
. . . (Average  Cronbach
Dimensions  (Composite Variance  Alphaa
Reliability) Extracted)
General Social
Health 0.746 0.373
Risk 0.759 0.445
Behaviors 0.722
Economic 0.879 0.551
Dimension
Isolation 0.623 0.362

When Table 4 is examined, it can be seen that the
general Cronbach Alpha value of the social health scale
is 0.772. Since this value is between 0.70<a<1.00, it is
decided that the scale is significantly reliable. According
to Hair et al., when the AVE value is less than 0.50 but
the CR is greater than 0.60, the construct validity is still
achieved. Therefore, it can be stated that the sub-
dimensions of the scale have construct validity and
reliability (25).

To determine whether there is a significant relationship
between the sub-dimensions of the social health scale in
the study, a correlation analysis was conducted.
According to the findings, all correlations between sub-
dimensions were found to be statistically significant,
with correlation coefficients ranging from 0.190 to
0.429. When evaluating the correlation coefficients, it
can be concluded that there is no multicollinearity
problem, as the tolerance values for all variables
calculated are below 0.10 and the VIF values are below
10 (26).

DISCUSSION

According to the findings obtained in the study, it has
been confirmed that the Turkish version of the social
health scale developed by Johnson et al. has a good level
of reliability and validity (22). These results
demonstrate that a scale is an appropriate tool for
measuring university students' social health behaviors in

Turkey. It was observed that the distribution of the sub-
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dimensions of the scale and its structural validation were
ensured through exploratory factor analysis and
confirmatory factor analysis. Furthermore, the CR,
AVE, and Cronbach Alpha values obtained from the
scale's sub-dimensions also indicate that the scale is
valid and reliable.

In the research, the KMO test was conducted to
determine whether or not to use exploratory factor
analysis. The KMO test ascertains correlations between
variables and the appropriateness of factor analysis (23).
It is anticipated that the KMO test value will fall
between 0 and 1. As the obtained KMO value
approaches 1, it is understood that the application of
factor analysis is suitable for the scale (25). It has been
observed that the KMO value for the Turkish version of
the Social Health Scale is appropriate for factor analysis.
Johnson et al. found in their study on American students
that the KMO value was at a sufficient level (22).

In the study, it was observed in the exploratory and
confirmatory factor analysis that the factor loads were
greater than 0.50 and are considered adequate within the
scope of the literature (24). In the study where the
original version of the scale was developed, Johnson et
al. determined that the item load values were at an
adequate level (22).

In the research, it was identified that the model fit values
align very well and that the new version is structurally
consistent (27). Johnson et al. stated in their study that
model fit values respectively; a CFIl greater than 0.95
(>0 .095), a RMSEA less than .06 (< 0.06), a WRMR
less than .90 (<0.90), or no significant chi-square value
(>0.05) are all indicators of a good model fit (22).

The original scale consists of three subscales, however,
in this study, four subscales have emerged. According to
Kline and DeVellis, changes in the number of
dimensions of a scale can often occur due to the
discovery of different sub-dimensions of the measured
concept or the combination of conceptually similar
dimensions (28,29). Therefore, the number of
dimensions of a scale can differ in different languages

and cultures, and it does not pose a problem.

The general social health dimension of the scale's
subscales includes basic needs such as housing, food,
and hygiene in daily life. The risky social behaviors
subscale includes expressions that carry serious harm
such as alcohol, sexuality, and drug use. The economic
dimension includes statements that question the person's
financial situation during university life. The isolation
subscale covers questions that express situations such as
stress, bad internet use, and inability to establish
friendships.

It is anticipated that the Social Health Scale, which has
been introduced into the Turkish literature through this
study, will contribute more to the literature with further
research. Additionally, it is expected that examining the
social health behaviors of immigrants, health
department students, and students from different
departments will provide different insights. The
information obtained through the scale is important in
terms of providing ideas for social and health policies
aimed at young people and presenting evidence-based
information.

However, there are some limitations to this study that
should be acknowledged. First, the sample size was
relatively small compared to the total population, which
may limit the generalizability of the findings. Second,
the study only assessed the validity and reliability of the
scale in the Turkey population, and further research is
needed to determine its applicability in other cultural
and linguistic contexts. Finally, the study did not assess
the sensitivity of the scale to changes over time, which
may limit its usefulness in longitudinal studies.

In conclusion, the present study provides evidence for
the validity and reliability of the translated scale in the
Turkey population. The findings of this study have
important implications for researchers and practitioners
interested in measuring the construct of interest in the
Turkey context. Further research is needed to determine
the applicability of the scale in other cultural and
linguistic contexts and to assess its sensitivity to changes

over time.
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YOUTUBE™ QUALITY AS A RESOURCE ON RATIONAL USE
OF ANTIBIOTICS IN THE COMMUNITY: A REMEDIAL
APPROACH TO ANTIMICROBIAL MANAGEMENT
Toplumda Akilci Antibiyotik Kullanimi Hakkinda Bir Kaynak Olarak Youtube™ Kalitesi:
Antimikrobiyal Yonetimine lyilestirici Bir Yaklasim

Sema KETENCI!'® Nazife Gokce AKPINAR?

! Department of Pharmacology, Faculty of Medicine, Atlas University, ISTANBUL, TURKIYE
2 Tiirkiye Ministry of Health Gebze Number 1 Family Health Center, KOCAELIL, TURKIYE

ABSTRACT

Objective: Infections for which antibiotics were influential in
the past, cannot be adequately treated today and the evolution of
microorganisms with multiple antibiotic resistance is due to the
irrational use of antibiotics. The study aims to help develop
effective drug information systems for rational antibiotic use
and enable patients to make informed treatment decisions.

Material and Methods: A search of YouTube™ was performed
using the three keywords °‘correct antibiotic use’, ‘wrong
antibiotic use’, and ‘antibiotic resistance’. Video lengths, dates
of upload, numbers of total views, likes, dislikes, and comments
were collected. The study viewed and analyzed the top 90
directly relevant videos for each of our search terms. Two
pharmacologists independently evaluated the videos. For each
video viewed, the following information was analyzed: the
video's title, the date it was uploaded, the source and location of
the video, the number of views the video has received overall,
its duration, the number of likes and dislikes, and the number of
comments.

Results: 90 of the top 422 videos from the YouTube™ search
results after evaluation were added to the study for additional
examination. The mean DISCERN and JAMA scores were
46.42+£10.91 and 2.29+0.58, respectively. There was a high
correlation between the videos evaluated according to
DISCERN and JAMA scales.

Conclusion: YouTube™ videos can be used as a valuable
source for rational antibiotic use. This inclusion of antimicrobial
resistance topics in social media could be a cornerstone in the
worldwide fight against antimicrobial resistance if tested
extensively in field conditions and used in the public interest on
a larger scale.

Keywords: Drug resistance, microbial, antimicrobial drug
resistance, drug use

0z

Amagc: Antibiyotik kullanimi enfeksiyon hastaliklarinin tedavi-
sinde devrim niteliginde bir doniisim olugtursa da
hastaliklardaki artisa paralel olarak uygunsuz ve akilct olmayan
kullanim sonucu antimikrobiyal diren¢ sorununu da beraberinde
getirmistir. Caligma, akiler antibiyotik kullanimi i¢in etkili ilag
bilgi sistemlerinin gelistirilmesine yardimct olmayr ve
hastalarm  bilingli tedavi kararlart vermesini saglamay1
amaglamaktadir.

Gere¢ ve Yontemler: “Dogru antibiyotik kullanimi1", "Yanlis
antibiyotik kullanim1" ve "Antibiyotik direnci" {i¢ anahtar
kelime kullanilarak bir YouTube™ aramasi yapildi. Video
uzunluklari, yiikleme tarihleri, toplam goriintiileme sayilari,
begeniler, begenmemeler ve yorumlar toplandi. Calisma, arama
terimlerimizin her biri i¢in dogrudan alakali en iyi 90 videoyu
inceledi ve analiz etti. Video baglantilar1 daha sonra analiz
edilmek {izere kaydedildi. Videolar, altyazisiz, ingilizce dilinde,
miizik ya da anime hayvan gibi goriintiiler igermeyen videolar
arasindan se¢ilmistir. Bununla birlikte tiim se¢ilen videolarin,
halki dogru bilinglendiren ve reklam amagl bilgiler igermeyen
videolar olmasina 6ze gosterildi. Iki farmakolog bagimsiz
olarak videolar1 degerlendirdi. Goériintiilenen her video i¢in su
bilgiler analiz edildi: videonun bashgi, yiklendigi tarih,
videonun kaynagi ve konumu, videonun toplam izlenme sayist,
siiresi, begeni ve begenmeme sayisi ve yorum sayis1 DSO
(Diinya Saghk Orgiitii) kilavuzu tarafindan hazirlanan 10 soru,
segilen videolardaki tibbi bilgileri degerlendirmek igin
kullanilan en kaliteli DISCERN ve JAMA 6l¢ekleri kullanilarak
puanlandi.

Bulgular: Degerlendirme sonrasi YouTube arama sonuglarinda
en ¢ok goriintiilenen 422 videodan 90 tanesi inceleme igin
caligmaya eklendi. Ortalama etkilesim oranit 0.58 idi. Ortalama
DISCERN ve JAMA puanlart sirasiyla 46.42+10.91 ve
2.29+0.58 idi. DISCERN ve JAMA olgeklerine gore
degerlendirilen videolar arasinda yiiksek korelasyon vardi.

Sonug: YouTube™ videolari, akilcr antibiyotik kullanimi igin
yararli bir kaynak olarak kullanilabilir. Antimikrobiyal direng
konularmmin sosyal medyada bu sekilde yer almasi, saha
kosullarinda kapsaml1 bir sekilde test edilmesi ve daha genis
Olgekte kamu yararina kullanilmasi halinde antimikrobiyal
dirence karst diinya capinda miicadelede bir mihenk tasi
olabilir.

Anahtar Kelimeler: Ila¢ direnci, mikrobiyal, antimikrobiyal ila¢
direnci, ilag¢ kullanimi.
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INTRODUCTION
A drug is described as "a substance or product used or
intended to be utilized to modify or assess physiological
systems or pathological situations for the benefit of the
recipient” by the World Health Organization (WHO)
(1). WHO drew attention to the Rational Use of
Medicines (RDU) studies for the first time in 1985. It
defined RDU as a set of rules that require patients to take
medication according to their clinical needs, at a dose
and timeframe sufficient to meet their personal needs, at
the lowest cost to themselves and society. However, it
has been reported that more than half of drugs
worldwide are inappropriately prescribed, prepared,
sold and misused by patients (1-4). In addition to being
beneficial for human health by treating diseases when
used correctly, the drug has an important place in human
and public health because it is a substance that can create
life risks when used incorrectly (5). Giving information
about their treatment by allocating enough time for the
patients, eliminates the negative habits about drugs.
Eliminating the lack of knowledge contributes to the
correct use of drugs (6,7). Rational Use of Medicines
practice consists of planning, execution and monitoring
procedures that ensure the effective, safe and
economical use of drugs. For this process to work
properly, it requires raising awareness of the
pharmaceutical industry, healthcare professionals,
especially physicians and pharmacists, and society,
under the control of the state (8). The main principle in
RDU; is the necessity of using the medicine rationally
and correctly, at the right time, in the required quality,
in the required dose, according to the condition of the
disease and the patient (9). Irrational drug use is an
important health problem that brings an economic
burden to society and the patient as a result of bacterial
resistance to antibiotics, ineffective treatment and drug
side effects (10). The main problems generally identified
in research on irrational drug use include
overprescribing drugs, misuse of drugs, unnecessary use
of expensive drugs, unnecessary consumption of
antibiotics, or recommending unnecessary injections

(11). Studies have shown that people are mostly in the

habit of taking medications such as painkillers and
antibiotics at home (12-14). Antibiotics are either used
in off-label viral diseases or unconsciously used at
inappropriate times and doses. As a result, the
development of resistance to antibiotics is induced in
microorganisms  (15).  Inappropriate  use  of
antimicrobials can be summarized as taking insufficient
doses for non-bacterial infections, excessive use of
injections rather than oral formulations, and non-
prescription according to clinical guidelines. Self-
medication and off-dosage regimen practices, which
generally deviate from the prescription drug package
insert lead to overuse of antibiotics. RDU covers many
stages from drug production, distribution, prescription
and disposal. When evaluated from this point of view,
many methods can be a solution to the mistakes made in
the use of drugs. The most important of these, are
educational activities. Both health workers and the
public need to be aware of this issue. Another method to
be implemented involves information campaigns and
promotional activities with the main purpose of raising
awareness. Developed countries follow programs such
as follow-up, which includes basic protocols for medical
management and guidelines for prescribing, to prevent
the irrational use of antibiotics (16-19). Compliance
with the guidelines developed for rational antibiotic use
prevents excessive antibiotic consumption (20-22).
Ineffective and irrational drug use is a serious problem
and has an important place in health expenditures all
over the world. People across the world have a
propensity to self-medicating and suggest to one
another. Antibiotic overuse and misuse can result in the
development of bacterial resistance and raise the cost of
healthcare services. Additionally, a variety of
pharmacological side effects are seen (23,24). Irrational
antibiotic use is a common problem in Turkey.
Surveillance studies found that between 40 and 60% of
antibiotics were used inappropriately (25-27).

The present research examined YouTube videos on
careful antibiotic usage for public health to determine
their use and potential efficacy as a public education

tool.
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MATERIALS AND METHODS
The video searching was performed using the search

terms "correct antibiotic use," "wrong antibiotic use,"
and "antibiotic resistance," in order to find the videos
pertinent to educating the general public about rational
antibiotic use on YouTube on August 24, 2022
(www.youtube.com); which resulted in a total of 422
videos. According to research, most studies that utilize
YouTube as a search engine, are watched in the top 60-
200 videos and first for search phrases, and 95% of users
who search YouTube online only watch the 60 videos
that come initially during a search (28). Therefore, we
watched and analyzed the first 90 videos directly related
to the topic for each of our search terms. Video links
were recorded for later analysis. The videos were
screened to exclude those that were not in English,
lacked subtitles and headings, were not medically
related, duplicated, contained agricultural or animal
antibiotics, were music videos or otherwise not intended
to educate the general public, were commercials, lacked
information, or were shorter than five minutes. Two
pharmacologists (S.K. and G.A.)) independently
evaluated the videos. DISCERN and JAMA scores were
averaged for the two investigators' divergent
assessments. For each video, the following information
was analyzed: The video's title, the date it was uploaded,
the source and location of the video, the number of
views the video has received overall, its duration, the
number of likes and dislikes, and the number of
comments. Health universities or health professional
organizations, TV stations or news organizations, health
information websites, and individual users with a
medical identity were all classified as download sources.
The 10 questions prepared by the WHO drugs
evaluation indicator guide were scored using the highest
quality DISCERN and JAMA scales, which are used to
evaluate the medical information in selected videos. The
DISCERN scoring system consists of 16 questions (29-
31). Each question should be scored between 1-5, within
the scores of 16-75. There are three sections to measure
treatment information, reliability, and general

information quality. A higher score on the scale

indicates higher information quality. The scores were
classified as 'excellent' and 'good’, between 75 and 63
points, “very good” between 51-62 points, “moderate”
between 39-50 points, “weak” between 28-38 points,
and “very weak” below 28 points are (30).

The JAMA rating system is one of the top scales for
assessing medical information. Each of the 4 different
criteria in each question is worth 1 point. The highest
quality is indicated with a score of 4 (31).

In addition, the popularity of the videos was calculated
one by one using the formula 'Video Power Index (VVPI):
(Likes-Dislikes) x100/Total views (32).

According to the WHO recommendation, the usefulness
of each film in educating the public about ethical
antibiotic use practices was evaluated on a scale of 0 to
10 (Table 1). Videos rated 0 as not helpful, 1 to 3 rated
as less valuable, 4-7 rated videos as ‘'moderately useful’,
and 8-10 rated as very useful. When researchers
disagreed on how to categorize or score videos, they
discussed the matter until they agreed by reading the
relevant guidelines and literature. This research does not
include human subjects, human material, or human data.
The study is exempt from ethical approval as it is
observational and uses publicly available data.

The videos that did not meet the exclusion factors were
included in the study. Attention should be paid to the
choice of keywords to ensure that the community can
access information on correct and rational drug use
while avoiding incorrect content. In addition, content
published for advertising purposes and not prepared by
health professionals, and videos that may be found too
long and boring for the audience were excluded because

they did not serve the purpose.
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Table 1: Usefulness score used to evaluate videos.

Questions Score
Antibiotics are not used in the treatment of diseases of viral origin. Does it state that antibiotics are used 1
for the treatment of bacterial diseases?

Are antibiotics said to be of no use in non-microbial diseases? 1
It is said that antibiotics are not used for pain relief or fever reduction. 1
Is it given that only the physician can recommend the antibiotic and that it is undesirable to use the 1
antibiotic for longer than the recommended time as well as to stop it before the time recommended by the
physician?

Is it shared that the wrong use of antibiotics outside of the doctor's control or recommendation may cause 1
the existing disease not to improve or worsen?

Is it said that unconscious use of antibiotics, such as self-medication, can lead to treatment failure called 1
antibiotic resistance, and that additional health problems may arise, as well as diseases that do not get
better?

Does the video encourage rational drug use? Will this publication affect the consumer positively? 1
Is it stated by whom the publications were made? Is it reliable (Ministry of Health, the pharmaceutical 1
company?) Does it comply with legislation and guidelines?

Is it said that medicines should only be obtained from pharmacies? 1
Avre there health professionals in the content of the broadcast? 1

Total Score 0= not useful; scores 1-3 = slightly useful; scores 4-7 = moderately useful;

scores 8-10 = very useful.

Statistical analysis

All statistical analyses in the study were performed
using IBM SPSS Statistics version 20 (SPSS Inc.,
Chicago, IL, USA). The continuity of the variables was
examined using the Kolmogorov-Smirnov and Shapiro-
Wilk tests. Mann-Whitney U and Kruskal-Wallis
analyzes were used to compare more than two groups
that did not show normal distribution. Multiple
regression analysis was performed to measure
independent variables. Results were considered
statistically significant when the p-value was less than
0.05.

RESULTS
After evaluation, 90 of the top 422 videos from the
YouTube search results were added to the study for
additional examination. Most of the excluded videos
were non-medical content 242 (73%), ads 12 (3.7%),
videos without any information 33 (10%), commercial
for-profit companies 17 (5.3%), non-English videos, 7
(2.1%), and videos shorter than 5 minutes 19 (5.9%)
were also excluded. Healthcare professionals
contributed a significant percentage (42.2%) of the

videos, while individual users uploaded 27.8% of them.

Of the remaining videos 8.9% were uploaded by
educational institutions, 1.1% by hospitals, 18.9% by
news outlets and media featuring healthcare
professionals, and 1.1% by medical providers (Figure
1). The average length of the videos was 2.04+1.3
minutes. The average number of views of the videos was
41.934+14.9206. The average viewing rate was
1024.12. The mean interaction rate was 0.58 (ranging
from 0.53 to 24.12). The mean DISCERN and JAMA
scores were 46.42+10.91 and 2.29+0.58, respectively.
There was a high correlation between the videos
evaluated according to DISCERN and JAMA scales
(r=0.612, p<0.001). According to the average
DISCERN scores, the quality of the videos was
determined to be extremely poor at 2%, poor at 15%, fair
at 68%, good at 11% and exceptional at 4%. In 18% of
the movies, the average JAMA score was 2, in 65%, it
was between 2 and 3, and in 17% it was over 3 (Figure
2). Many of the videos (51.1%) were rated as being just
slightly beneficial overall by the JAMA scale. While 25
videos (27.8%) found it useful, 3 videos (3.3%) were
very useful, and 16 videos (17.8%) did not provide
useful information. The most watched video was a

healthcare institution video that lasted 0.15 seconds and
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was watched nearly 1 million times in three years,
describing the misuse of antibiotics. No significant
correlation was found between the number of views and
V/PI scores (p=0.698), engagement rate (p=0.247) and
viewing rate (p=0.771). However, no relationship was
found between the video source and the number of views
(p=0.465), view rate (p=0.286), or engagement rate

Medical Providers ‘.

Newssites and Medio |y

Hospitals "

Individual Users
Educational Institutions

Healthcare Professionals

-10

o

10

Healthcare Educational Individual
Professionals Institutions Users
Percenage 1,9y 8,9% 27.8%
(%)
]
Number 38 8 25
of videos

Figure 1: Source of upload of videos

l"

Hospitals

(p=0.521). No statistically significant correlation was
found between VPI scores and DISCERN or JAMA
scaling scores (p>0.05). Considering the video length
(video duration), there was a statistically significant
correlation between both DISCERN scores (r=0.533,
p<0.001) and JAMA scores (r=0.542, p<0.001).

Percentage
(%)

Quality Classification of videos according to scales (%)

120%

100% L L T
80% -

60% 18 17
40%

20%

e .

Very poor Poor Moderete

JAMA Scores 18 0
DISCERN Scores 2 15

= Number
of videos
30 40 50
News sites Medical
and Media Providers
189% 1,1%
17 1
JAMA Scores

W DISCERN Scores

Good Very good
0 17
11 4

Figure 2: Videos evaluated according to DISCERN and JAMA scales

DISCUSSION
The internet, which has entered our daily lives,
maintains its feature of being a useful information and
communication source that is of great interest (33).
According to surveys found in prior studies, patients rely
on health data obtained from internet-based sources

(34). Considering all these data, YouTube is an

important platform as a potential source of information.
However, it has the disadvantage that the reliability of
the information given is questionable. Misleading
videos can be uploaded to this platform from many
professions or individually on any subject. As a result,
medical information on the internet must be trustworthy.

Studies published in the literature to date have evaluated

KUTFD | 404



Ketenci S and Akpmar NG.
Youtube™ Quality For Rational Use of Drugs

KU Tip Fak Derg 2023;25(3):400-407
Doi: 10.24938/kutfd. 1313973

the quality and accuracy of videos on the internet using
some scoring systems to ensure information reliability
(30,31,35). According to the literature, this study is the
first to examine the accuracy and informational value of
YouTube videos about appropriate drug use. Our study
is significant for public health because it is the first in
the literature to examine the information content and
validity of videos published on YouTube about rational
drug use, even though many scoring systems are used to
assess the quality and accuracy of videos on the internet.
In this study, it was investigated whether the information
found in YouTube videos varied in terms of quality,
dependability, and validity depending on the video's
source. Most of the drug usage films on YouTube were
of mediocre quality. Videos from the health channels
were noticeably better quality than other videos. Our
working premise was that reputable organizations would
pioneer high-quality videos and produce YouTube
videos with a medical theme for the general audience.
However, only 31.1% of the videos had a very broad
educational scope. Most YouTube users watched
medium-quality videos provided by individual and
media websites and left a few comments. The VPI of
videos originating from news channels and media did
not correlate with DISCERN or JAMA scores. Studies
have reported that the higher the video quality, the
shorter the video duration (36,37). Although there are
studies that weakly correlate video quality with video
length, our study found no association between video
durations and VPI or video ratio. Videos in which
information is told in the form of stories attract more
viewers. In our study, there was a strong link between
DISCERN scores and movie length. The most popular
scales in the literature JAMA and DISCERN were used
to evaluate YouTube videos about prudent antibiotic
usage, and the analyzed films displayed a substantial
correlation with both scales. The mean DISCERN score
of the videos was 46.42+10.91 and the JAMA score was
2.29+0.58 out of 4.0. These average values are close to
our expectations. Considering the distribution of the
quality of the videos according to the DISCERN scoring
system, only 11% got 'good' and 68% got a 'medium’

score. It was interesting to see that, on both measures,
the quality of the videos uploaded from health channels
was superior to that of other significant news channels.
While the healthcare practitioner or organization should
be concerned about the lack of a connection between the
public's response to videos and the caliber of the films,
the research's findings provide some insight into the
value of education on social media.

In the long term, increased usage of social media
provides an opportunity to raise awareness about the
prevention of disease, rational antibiotic use, and
antibiotic resistance through various online movies,
games, and photographs. The study's weakness is that
the search terms employed can influence the recovery of
relevant data. The content of YouTube videos changes
almost every second, leading to an increase in content.
Because the sensitivity and specificity of the results may
vary depending on the time frame examined. Finally, it
should be noted that antibiotic resistance is a serious
issue and an unavoidable fact. Videos on YouTube
might be a good resource for logical antibiotic usage.
Public health and pharmacology experts must raise the
standard of instruction they offer. For this reason, the
only way to prolong the life of patients in need of
antibiotics without developing resistance to antibiotics
is to use them rationally, in line with appropriate
guidelines, by providing reliable and sufficient

information flow for the public.
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YOGUN BAKIM UNITESINDEN iZOLE EDIiLEN
KARBAPENEM DIRENCLi PSEUDOMONAS VE KLEBSIELLA
SUSLARININ SEFTAZIDIM/AVIBAKTAM
DUYARLILIKLARININ SAPTANMASI

Determination of Ceftazidime/Avibactam Susceptibilities of Carbapenem-Resistant
Pseudomonas and Klebsiella Strains Isolated From Intensive Care Unit
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oz
Amag: Giderek artan antibiyotik direnci ile, Pseudomonas
aeruginosa ve Klebsiella spp. gibi gram negatif patojenlerin
tedavisi zorlagsmakta, mortalite ve morbidite artmaktadir. Bu
nedenle direngli suslara etkili olabilecek yeni antibiyotikler
geligtirilmektedir. Seftazidim/avibaktamin serin karbapenemaz
ireten Gram negatif bakterilerde etkinligi kanitlanmistir. Bu
bakimdaki

karbapenem direngli Pseudomonas aeruginosa ve Klebsiella

caligmada  yogun hastalardan izole edilen
spp. suslarinda seftazidim/avibaktam, aminoglikozid (amikasin)
ve florokinolon (siprofloksasin) duyarliliginin degerlendirilmesi

amaglanmistir.

Gere¢ ve Yontemler: Eylil 2022-Haziran 2023 tarihleri
arasinda yogun bakim iinitesinde yatan hastalardan izole edilen
Klebsiella spp. ve Pseudomonas spp. suslarindan karbapenem
direngli olan 43 izolat ¢aligmaya dahil edildi. Disk diffiizyon
testi ile seftazidim/avibaktam duyarliliklarina bakildi. European
Committee on Antimicrobial Susceptibility Testing kriterlerine
gore yorumlandi. Istatistiksel analiz icin the statistical package
for the Social Sciences version 24.0 (IBM SPSS Inc, Chicago)
kullanilds.

Bulgular: Karbapenem direngli 33 Klebsiella spp. ve 10
Pseudomonas spp. susunun tiimiinde seftazidim/avibaktam
duyarlilign saptandi. Klebsiella spp. ve Pseudomonas spp.
suslarinda aminoglikozit (amikasin) direnci sirasiyla %42.4 ve
%350, florokinolon (siprofloksasin) direnci ise sirastyla %6 ve
%40 olarak belirlendi.

Sonu¢: Komplike iriner sistem enfeksiyonu, komplike

intraabdominal enfeksiyonlar, saglik bakimi iliskili pndmoni ve
ventilatdr iliskili pndmonilerin tedavisinde kullanimi &nerilen
seftazidim/avibaktamin  galismamizda

saptanan  duyarlilik

paterni nedeniyle karbapenemaz iireten suslarda

(metallobetalaktamazlar hari¢) birincil tedavi secenegi olmasi
Onerilmektedir.

Anahtar  Kelimeler: Seftazidim/avibaktam, karbapenemaz,

antibiyotik direnci

ABSTRACT
Objective: Increasing antibiotic resistance makes treatment of
Gram-negative pathogens such as Pseudomonas aeruginosa and
Klebsiella spp. difficult and increases mortality and morbidity.
Therefore, new antibiotics that can be effective against resistant
developed.  The

ceftazidime/avibactam has been proven in Gram negative

strains  are  being efficacy  of
bacteria producing serine carbapenemase. In this study, we
aimed to evaluate ceftazidime/avibactam, aminoglycoside,
fluoroquinolone  susceptibility in  carbapenem-resistant
Pseudomonas aeruginosa and Klebsiella spp. isolated from

intensive care unit patients.

Material and Methods: Between September 2022 and June
2023, 43
Pseudomonas spp. strains isolated from patients hospitalized in
study.
Ceftazidime/avibactam susceptibilities were determined by disk

carbapenem resistant  Klebsiella spp. and

the intensive care unit were included in the
diffusion test. The results were interpreted according to the
European Committee on Antimicrobial Susceptibility Testing
criteria. The statistical package for the Social Sciences version

24.0 (IBM SPSS Inc, Chicago) was used for statistical analysis.

Results: Ceftazidime/avibactam susceptibility was detected in
all 33

Pseudomonas  spp.

carbapenem-resistant ~ Klebsiella spp. and 10

strains. Aminoglycoside resistance in
Klebsiella spp. and Pseudomonas spp. was 42.4% and 50%,
respectively, and fluoroquinolone resistance was 6% and 40%,

respectively.

Conclusion: Ceftazidime/avibactam, which is recommended for

the treatment of complicated wurinary tract infections,
complicated intra-abdominal infections, healthcare-associated
pneumonia  and  ventilator-associated  pneumonia,  is
recommended to be the primary treatment option for
carbapenemase-producing strains (except
metallobetalactamases) due to the susceptibility pattern found in

our study.

Keywords: Ceftazidime/avibactam, carbapenemase, antibiotic

resistance
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GIRIS
Enfeksiyon  hastaliklarinda  antibiyotige  direng
nedeniyle gelisen tedavi yanitsizlig1 ve buna bagli 6liim
oranlar1 her gegen giin daha da artmaktadir (1).
Pseudomonas aeruginosa ve Klebsiella spp. gibi gram
negatif firsat¢ci patojenler saglik hizmetleriyle iliskili
enfeksiyonlara sebep olurlar ve o6zellikle bagisiklik
sistemi baskilanmis bireylerde goriilen bu enfeksiyonlar
patojenlerin direngli olmasi halinde yiiksek morbidite ve
mortalite gosterir (2).
Bakterilerde  goriilen intrensek  faktorler, gen
mutasyonlart ve gen transferleri antibiyotiklere karsi
diren¢  gelismesinde 6nemli rol oynar (3).
Karbapenemler direngli Gram negatif bakterilerde
onemli bir tedavi segenegi olsa bile karbapenem direncli
suslarin sikligr artmaktadir. Pseudomonas suslarinda
goriilen dis membran porin OprD’yi kodlayan gen
mutasyonu, efflux pompalar1 karbapenem direncinden
sorumludur (2). Karbapenem direncine ek olarak MDR
ve XDR fenotipik 0zellige sahip kolonilerin
metallobetalaktamazlar1 (MBL) ve aminoglikozit
modifiye edici enzimleri de iiretebildigi bilinmektedir
(4).
Yeni bir non- p-laktam diazabisiklooktan olan p-
laktamaz inhibitorii avibaktam (AVI), A, C ve D sinifi
serin B-laktamazlara geri doniisiimlii kovalent bilegikler
olugturarak enzim aktivitesini inhibe etmektedir (5).
Ancak Zn varhigr ile karakterize MBL’ler AVI
tarafindan inhibe edilmezler. Bu nedenle serin
karbapenemaz {ireten Gram negatif bakterilerde
seftazidim/avibaktam (CAZ/AVI) etkinligi kanitlanmis
bir tedavidir (6). Ancak klinik kullanimi arttik¢a
ekspresyonu artmis B-laktamaz varyantlari, dis
membran  proteinlerinde  (OMP)  mutasyonlar,
karbapenemaz iireten Klebsiella suslarinda goriilen
seftazidime affinitesi artmis hidroliz enzimleri tedaviye
kars1 gelisen direng mekanizmalarini olugturmaktadir
(7-9).
Karbapenem direngli Gram negatif bakterilerin lokal
epidemiyolojisini anlamak i¢in c¢esitli c¢aligmalar
yapilmaktadir (10). Bu ¢alismada amacimiz hastanemiz

yogun bakimindan gelen Orneklerde bulunan

karbapenem direngli Gram negatif bakterilerin
CAZ/AVI,

(siprofloksasin) duyarlilik-larint degerlendirmektir.

aminoglikozit ve florokinolon

GEREC VE YONTEM

Bu c¢alismada Eylil 2022-Haziran 2023 tarihleri
arasinda yogun bakim {iinitesinde yatan hastalardan
laboratuvarimiza gonderilen 859 adet kan, idrar ve
trakeal aspirat gibi klinik drneklerde lireyen 252 bakteri
izolatt retrospektif olarak incelendi. Bu izolatlardan 53
tanesi Klebsiella spp. ve Pseudomonas spp. suslarina
aitti. Suslarin BD Phoenix™ otomatize tanimlama ve
antibiyotik duyarlilik testi sonuglari retrospektif
taranarak ertapenem, imipenem veya meropenemden en
az birine karsi diren¢ saptanan 43 sus karbapenem
direngli kabul edilerek calismaya dahil edildi. Bu
izolatlarin florokinolon (siprofloksasin) ve
aminoglikozit (amikasin) duyarliliklar1 BD Phoenix™
otomatize bakteri identifikasyon ve antibiyotik
duyarlilik testi sonuglar1 retrospektif olarak taranarak
kaydedildi. izolatlara ait dondurulmus stoklar
kiiltiirlendi ve her numunede 108 CFU/mI bakteri elde
edebilmek i¢in 0.5 Mcfarland bulaniklik derecesinde
steril serum fizyolojik igerisinde siispansiyonlari
hazirland: (11). Disk diffiizyon testi i¢in Miiller Hinton
Agara siispansiyonlar steril pamuklu ¢ubuklar ile ekildi.
Steril pensetle  seftazidim/avibaktam  diskleri
yerlestirildi ve 24 saat boyunca 35+ 2°C’ de inkiibe
edildi. Inhibisyon zonlarinin gaplar1 cetvelle dlciildii ve
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) kriterlerine gore yorumland: (12).
Caligsma iki kez tekrarlandi.

Istatistiksel analiz icin the statistical package for the
Social Sciences version 24.0 (IBM SPSS Inc, Chicago)
kullanild1. Tanimlayici istatistiksel analiz icin frekans
hesapland: ve yilizde degeri kullanildi. Suslar arasindaki
antibiyotik duyarlihigi Ki-kare testi ile karsilastirildi.
Sonuglar %95 giliven araliginda degerlendirilerek
anlamlilik diizeyi p<0.05 olarak belirlendi.

Bu calisma Kirikkale Universitesi Tip Fakiiltesi

girisimsel olmayan arastirmalar etik kurulu tarafindan

KUTFD | 409



Tuna A ve Bulut H.
Gram Negatiflerde Seftazidim/Avibaktam Duyarhhg:

KU Tip Fak Derg 2023;25(3):408-413
Doi: 10.24938/kutfd. 1318977

onaylanmistir ~ (Tarth:  27.09.2023, karar  no:
2023.09.09).

BULGULAR
Retrospektif olarak taranan 53 susun 42 tanesi
Klebsiella spp., 11 tanesi Pseudomonas spp. idi.
Klebsiella suglarmin %78.5’i (n=33), Pseudomonas
suglarinin = %90.9’u  (n=10) olmak {izere toplamda

%81.13 (n=43) karbapenem direnci mevcuttu. Suglarin

Tablo 1:Tiirlere gore saptanan antibiyotik direngleri.

aminoglikozit grubundan amikasin, florokinolon
grubundan siprofloksasin ve CAZ/AVI duyarliliklari
Tablo 1’de verildi. Calismaya dahil edilen karbapenem
direngli tiim suslarda CAZ/AVI duyarhilig1 saptands. Tki
bakteri arasinda aminoglikozit duyarliliklarinda anlaml
fark saptanmadi (p=0.676). Pseudomonas tiirleri anlaml
olarak siprofloksasine daha duyarli bulundu (p=0.007).
Bakterilerde karbapenem direncine en sik florokinolon

(siprofloksasin) direncinin eslik ettigi saptand1 (%86.1).

Aminoglikozit Florokinolon - .
(Amikasin) (Siprofloksasin) Sefta2|d|r:n(/$\;|baktam
n (%) n (%) °
Klebsiella spp 19 (%57.5) 31 (%93.9) 0 (%0)
Pseudomonas spp 5 (%50) 6 (%60) 0 (%0)
Toplam 24 (%55.8) 37 (%86) 0 (%0)

TARTISMA

Bu calismada bir {iniversite hastanesinin yogun bakim
initesinde yatan hastalarda etken olarak kabul edilen 43
adet karbapenem direngli gram negatif bakterinin
CAZ/AVI ve diger antibiyotik gruplarina yonelik
duyarlilik oranlart saptanmustir.

Xin Liao ve arkadaglarinin yaptigi ¢alismada %87.5
olarak saptanan karbapenem diren¢ oranlarinin yillara
gore artig gostermedigi azalma egiliminde oldugu
gosterilmigtir (13). Calismamizda bu oran %81.13
olarak saptanmigtir. Ancak ayni ¢alismada florokinolon
direnci %20 olarak saptanmis ve ampirik tedavide
kullanim1 6nerilmis olsa da ¢alismamizda buldugumuz
%86.1 oraninda florokinolon direnci nedeniyle ampirik
tedavi segenegi arasinda florokinolon kullanimim
onermemekteyiz. Gram negatif ~ bakterilerde
florokinolon kullanimina baglh ¢oklu ilag direnci
gelisimi gorildigli icin florokinolon kullanimindan
kaginma ve diger ampirik ajanlara donmenin en
glivenilir yaklagimlardan biri oldugu diisliniilmektedir
(14). Amikasin direnci de ozellikle Pseudomonas
suslarinda saptanan c¢oklu ilag kullanimina bagl stres
evrim teorisini destekler niteliktedir. Lucchetti-Miganeh

ve arkadaslarmin yaptigi bir c¢aliymada hastane

ortaminda  antibiyoterapi  kullaniminin  tetikledigi
Pseudomonas direng evrimi gosterilmistir (15).

Yatan hastalarda yapilan bir ¢alismada genis spektrumlu
antibiyotik kullaniminin azalmasi, antibiyotik verilme
stiresinin kisalmasiin bakterilerde direng gelisiminin
Online gegtigi saptanmigtir (16). Seftazidim/avibaktamin
alternatif bir terapdtik ajan olarak kullanilmasini takiben
klinik pratikte CAZ/AVI direngli suslarin ¢ogalmasina
neden oldugu gosterilmistir (8). Wang ve arkadaglarmin
yaptig1 ¢aligmada diinya c¢apindaki siirveyans verileri
incelenmis ve sadece Pseudomonas aeruginosa i¢in %2-
18.8 arasinda CAZ/AVT’ye yonelik direng saptanmigtir
(17). Bilgin ve arkadaslarinin yaptigi ¢alismada
karbapenem direngli 46 Klebsiella susunda %13
CAZ/AVI direnci saptanmistir (18). Shields ve
arkadaslarinin yaptig1 ¢alismada hastalarda enfeksiyona
neden olan meropenem direngli karbapenemaz {ireten
Klebsiella spp. tedavisinde CAZ/AVI kullanimindan
sonra ayni hastalarin tekrarlayan enfeksiyonlarinda
CAZ/AVI direngli meropenem duyarl Klebsiella spp.
saptanmast CAZ/AVI’nin antibiyotik direng geni
tizerinde hem olumlu hem olumsuz etkilerini
gostermektedir (8,19). Calismamizda ise CAZ/AVI'ye
bagl direng saptanamamasinin Arcari ve arkadaglariin

yaptig1 caligmadaki gibi daha 6nce bu antibiyotikle
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karsilasmamis naiv suslara bagh oldugu
diisiiniilmektedir (20).

Hosbul ve arkadaslarimin yaptigi 100 pseudomonas
susuna ait duyarlilik sonuglari sirasiyla kolistin ve
CAZ/AVI i¢in %100 ve %90 olarak saptanmistir (21).
Amerika Birlesik Devletleri Gida ve Ilag Idaresi (FDA)
ve Avrupa Ilag Ajanst (EMA) tarafindan komplike
iiriner sistem enfeksiyonu, komplike intraabdominal
enfeksiyonlar, saglik bakimi iligkili pndmoni ve
ventilator iliskili pnomonilerin tedavisinde kullanimi
onerilen CAZ/AVI’larin meropenem, Kkolistin ve
tigesiklin kombinasyonlar ile tedaviye gore daha diisiik
mortalite oranmna sahip oldugu bilinmektedir (22-24).
Camargo ve arkadaslari ile Wu ve arkadaglarinin yaptigi
calismalarda kolistin ve karbapenem kombinasyonu
dahil alternatif tedavilere cevap vermeyen olgularin
CAZ/AVI ile basarili bir sekilde tedavi edildigi ve
mikrobiyolojik kiir elde edildigi gdzlemlenmistir
(25,26). Bu nedenle calismamizda saptanan duyarlilik
paterni nedeniyle karbapenemaz {ireten suslarda
(metallobetalaktamazlar hari¢) birincil tedavi secenegi
olmasit  Onerilmektedir. Kole ve arkadaslarmin
Klebsiella suslari ile yaptigi
CAZ/AVI+kolistin

caligmada
CAZ/AVI+meropenem ile
kombinasyonlarinda da invitro antibakteriyel sinerjistik
etki saptanmustir (27). Seftazidim/avibaktam ile kolistin,
meropenem gibi eski antibiyotiklerin akiler kullanimi
enfeksiyon kontrolii ve akilci ilag yonetiminin 6nemli
kismint olusturmaktadir (28). Bu nedenle yapilacak in
vivo caligmalar ile farkli direng genlerine sahip
bakterilerde = CZA/AVI’nin kombinasyonlar1 ile
antimikrobiyal aktivitesinin degerlendirilmesi onerilir.

Calismamizin en Onemli sinirlamast antibiyotik
duyarliliklar1 ~ degerlendirilirken  polimeraz  zincir
reaksiyonu veya tiim genom dizilimi gibi molekiiler test
kullanilmadigi igin genotip analizinin yapilamamasidir.
Daha 6nce CAZ/AVI kullanim1 olmayan tek merkezli
bir ¢alisma olmasi nedeni ile CAZ/AVI’ ye yonelik
gelisen ve gelisebilecek direng mekanizmalari
degerlendirilememistir. Caligmaya sadece karbapenem
direncine sahip olan bakteri suslarinin secilmesi

caligmaya dahil edilen bakteri tiir sayisin1 azaltmistir.

Bu nedenle E. coli, E. aeroginosa gibi diger
enterobakterlerin direng oranlari bilinmemektedir.

Yerel epidemiyoloji ve antibiyoterapi duyarliliklarinin
siirveyanst  ile ampirik  tedavi  secencklerinin
belirlenmesi enfeksiyonla miicadelede onemli bir
basamagi olusturur. Dar spektrumlu antibiyotik
kullanimmin artmasi antibiyotik kullanimmna bagh
gelisen diren¢ mekanizmalarmi da en aza indirir.
Antibiyotik direnglerinin diizenli olarak incelenmesi
gelecekteki antibiyotik  tercihlerimizi  belirlemesi

agisindan 6nem arz etmektedir.

Catisma Beyani: Yazarlar arasinda herhangi bir ¢ikar
catigmasi bulunmamaktadir.

Katki  Orami Beyami:  Anafikir/Planlama: AT,
Analiz/Yorum: AT; Veri Saglama: HB; Yazim: AT,
Gozden Gegirme ve Diizeltme: HB; Onaylama:HB.
Destek ve Tesekkiir Beyani: Calisma i¢in higbir kurum
ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Kirikkale Universitesi Tip Fakiiltesi
girisimsel olmayan klinik aragtirmalar etik kurul
kurulundan onay alinmigtir (Karar no: 2023.09.09,
Tarih: 27.09.2023).
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Original Article

Ozgiin Arastirma

YENIDOGANLARDA ROTASYONEL TROMBOELASTOGRAFI
iLE UMBILIKAL VENOZ KATETER iLiSKiLi TROMBOZ
GELISIM RiSKININ DEGERLENDIRILMESI

Evaluation of Umbilical Venous Catheter-Related Thrombosis Risk by Rotational
Thromboelastography in Newborns

Gozdem KAYKI'® Melek BUYUKEREN2D® Hasan Tolga CELIiK!

IHacettepe Universitesi Tip Fakiiltesi, Neonatoloji B.D., ANKARA, TURKIYE
2 Konya Egitim ve Arastirma Hastanesi, Yenidogan Yogun Bakim Servisi, KONYA, TURKIYE

(074

Amag: Yenidogan déneminde tromboz gelisimi riski yiiksektir
ve en sik nedeni ise kateter iligkili trombozlardir. Hangi
bebeklerin daha riskli oldugunu 6nceden tespit etmeyi saglayan
bir yontem heniiz mevcut degildir. Caligmanin amaci, umbilikal
vendz  kateter  takilan yenidoganlarda, rotasyonel
tromboelastografi kullanarak kateter iliskili tromboz gelisme
riskinin 6ngorilebilirligini aragtirmaktir.

Gere¢ ve Yontemler: Yenidogan yogun bakim {initesinde
izlenen, umbilikal vendz kateter takilan ve umbilikal kateterin
bir haftadan uzun kalacagi ongoriilen hastalar ¢alismaya dahil
edilmistir. Kateter takilmadan oOnce hastalardan kan Ornegi
alinarak rotasyonel tromboelastografi ile analizler yapilmistir.
Hastalar, bu sonuglardan haberi olmayan bir radyolog tarafindan
¢ikarildiktan

ultrasonografi (USG) ile degerlendirimistir.

kateter sonra tromboz agisindan Doppler

Bulgular: Calismaya dahil edilen hastalarin ortalama gebelik
yast 36.5+£1.73 hafta, dogum agirligi ortanca degeri 3005 (IQR
1335) Ekstrinsik
(EXTEM) ol¢timlerinde; ortalama koagiilasyon zamani (CT)
160492  sn, saglamligi (MCF)
5+1.15 mm, fibrinojen rotasyonel tromboelastografi (FIBTEM)

gramdr. rotasyonel tromboelastografi

ortalama maksimal pihti

Ol¢timlerinde ortalama MCF 5+1.15 mm saptanmustir. Kateter
cikarildiktan sonra hastalarin  higbirinde umbilikal vende

tromboz saptanmamistir.

Sonug¢: Daha onceki veriler 1s1ginda EXTEM’de CT’nin <40 sn,
EXTEM’deki MCF’nin >68 mm ve FIBTEM’deki MCF’nin
>24 mm olmasinin tromboz riskini gosterdigi bilinmektedir.
Calismada tromboz saptanmamasi; bu belirteglerin riski dogru

ongorebildigini desteklemektedir.

Anahtar Kelimeler: Yenidogan, tromboelastografi, venoz

tromboz

ABSTRACT
Objective: Development of thrombosis in the neonatal period is
high and one of the most common causes is catheter-related
thrombosis. There is not yet a method that allows to detect
which babies are more risky beforehand. The aim of the study is
to investigate the predictability of the risk of developing
thrombosis rotational

catheter-related using

thromboelastography in neonates with umbilical venous

catheters.

Material and Methods: Patients who were followed up in the
neonatal intensive care unit, had an umbilical venous catheter
and were predicted to stay longer than one week were included
in the study. Before the catheter was inserted, blood samples
were taken from the patients and analyzed by rotational
thromboelastography. After catheter removal, patients were
evaluated by Doppler ultrasonography (USG) for thrombosis by

a radiologist who was unaware of these results.

Results: The mean gestational age of the patients included in
the study was 36.5£1.73 weeks, and the median birth weight
was 3.005 (IQR 1335) grams. In the measurements made for
extrinsic rotational thromboelastometry (EXTEM); the mean
coagulation time (CT) was 160£92 sec, the mean maximum clot
firmness (MCF) was 5+1.15 mm, in measurements made for
fibrinogen rotational thromboelastometry (FIBTEM); The mean
MCF was 5+1.15 mm. No umbilical vein thrombosis was
detected in any of the patients after the catheter was removed.
Conclusion: In the light of previous data, it is known that
CT<40 sec in EXTEM, MCF >68mm in EXTEM, and MCF
>24mm in FIBTEM indicate the risk of thrombosis. No
thrombosis was detected in the study; supports that these
markers can accurately predict risk.

Keywords: Newborn, thromboelastography, venous thrombosis
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GIRIS

Yenidoganlarda tromboz gelisme riski, 6zellikle kritik
hastalarda 6nemli 6l¢iide artmis durumdadir. Bu durum,;
sepsis, inflamasyon, hipotansiyon, hipoksi ve kiigiik
capli damarlarda intravaskiiler kateter kullanimi gibi
risk faktorlerinin yani sira, gelisimsel hemostatik
farkliliklarla da iliskilidir (1). Son yillarda tromboz
sikliginda artig tespit edilmektedir. Verilere gore, 1990-
1993 yillar1 arasinda vendz tromboemboli insidanst;
hastaneye yatis basina 5.3 ve genel olarak 10.000
cocukta 0.07 olarak belirlenmistir (2-4). Amerika
Birlesik Devletleri'nde, Pediatrik Saglik Bilgi Sistemi
veritabaniin retrospektif bir kohort galismasinda ise
vendz tromboemboli insidansinin, 2001'de hastaneye
yatis basina 34 iken 2007'de 58'e yiikseldigi rapor
edilmistir (3,4). Ustelik, bu veri tabaninda 28 giinden
daha kii¢iik yasta olan hastalar ele alindiginda insidans
yaklasik olarak 10.000 hastaneye yatis basma 75'c
yiikselmektedir (4).

Umbilikal vendz kateter, yenidogan yogun bakim
iinitelerinde sikca kullanilan santral damar yolu
secenegidir. Agrisiz  bir islem olmasi, yiiksek
konsantrasyonda total parenteral nutrisyon verme
olanagi saglamasi, kan alinmasi i¢in kullanilabilmesi
acgisindan kiymetli bir yontemdir. Ancak, yenidoganda
goriilen trombozlarin en sik nedenlerinden biri de
kateter iligkili trombozlardir. Kateterler, damar duvarini
hasarlayarak, kan akimini bozarak, damar endoteline
zarar veren antibiyotik gibi maddelerin infiizyonuna
bagl olarak veya kateterin yapildigi maddenin direkt
trombojenik etkisiyle tromboza neden olur. Tromboz
sonras1 uzun donem takibinde en 6nemli problem portal
hipertansiyondur ve ciddi mortalite ve morbidite sebebi
olabilir (5,6). Tromboz gelisen hastalara ii¢ ay
antitrombotik tedavi verilmesi gerekir (7). Tedavide
yenidoganlarda genellikle oral formu bulunmayan, cilt
alti enjeksiyon yoluyla uygulanan diisik molekiiler
agirhikli heparin kullanilmaktadir (1). Hem aile ve
cocugun yasam kalitesi bozulmakta hem de mali bir yiik
getirmektedir.

Yenidoganlardaki tromboz sikligini degerlendiren ¢ok

sayida calisma vardir. Van Elteren ve arkadaglarinin

4734 yenidogani degerlendirdigi bir c¢aligmada 34
bebekte (%0.7) klinik tromboz saptanmistir (8).
Nowalk-Gottl’iin yaptigi ¢aligmada ise; semptomatik
tromboz insidansi 100.000 canli dogumda 5.1 olarak
bulunmustur (5,9). Umbilikal vendz kateterizasyon
uygulanan yenidoganlarin portal ven trombozu
acisindan degerlendirildigi caligmalarda ise umbilikal
vendz kateter uygulanan bebeklerde portal ven
trombozu  %0-43 arasinda degisen oranlarda
saptanmistir (6,10). Kateter siiresi, kateterin yanlis
yerlestirilmesi ve kateterden kan drini verilmesi
tromboz riskini artirmaktadir. Tromboz yerlesim yeri
siklikla duktus venozus ile umbilikal venin birlesme yeri
olan sol intrahepatik portal vendir. Portal ven trombozu
olan olgularin yaklasgik %Z20’sinde trombositopeni,
%7’sinde karaciger enzimlerinde yiikselme goriiliir.
Tromboz sonrasi portal hipertansiyon gelisebilir. Portal
hipertansiyon, mortalite ve morbiditeye sebep
olabilecek ciddi bir sorundur (11). Giincel literatiir
verileriyle hangi hastada umbilikal venoz kateter iligkili
tromboz gelisme riskinin yiiksek oldugunu belirleyip
Onlem almak miimkiin degildir.

Tromboelastografi, koagiilasyon sirasinda viskoelastik
degisikliklerin kaydedilerek grafik haline getirilmesi
islemidir. Rotasyonel tromboelastograf (ROTEM®)
cihazi hemostazisin yatak basi Slgiilebilmesini; pihti
olusumu, formasyonu ve stabilitesini, trombin iiretimini,
trombosit islem ve sayisini, fonksiyonel fibrinojen
bileseninin kalitatif analizini ve fibrin polimerizasyon
stirecinin hizl bir sekilde degerlendirilebilmesini saglar
(12). Grafikler ile pthti siiresi (‘clot time’; CT),
maksimum piht1 saglamhigi (‘maximum clot firmness’;
MCF) 6l¢iilmekte ve bu dlgiimler tromboz riski ile iligki
gostermektedir. Trombodinamik potansiyel indeks
(TPI) ise (100XMCF)/(100-MCF)/CT formiiliiyle
hesaplanmakta ve pihtt giicii ile onu olusturmak igin
harcanan zaman arasindaki iliskiyi gostermektedir. Bu
degerler ekstrinsik rotasyonel tromboelastografi
(EXTEM), intrinsik rotasyonel tromboelastografi
(INTEM) ve fibrinojen rotasyonel tromboelastografi
(FIBTEM) igin ayr1 ayri1 hesaplanmaktadir. INTEM,
intrinsik  pihtilasma yolagi, EXTEM ekstrinsik
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pihtilasma  yolagini  incelemekte, FIBTEM ise

pthtilagma olusumunda fibrinojenin roliini

trombositlerin inhibe edilmesi ile gostermektedir.
ROTEM
EXTEM,

yapilabilmektedir

cihazinda
INTEM ve
(13,14).

ayri1 kitlerin  kullanilmasiyla
FIBTEM

Daha

analizleri
once yapilan
calismalarda ROTEM cihaz1 kullanilarak ameliyat
Oncesinde artmig koagiilabilite tespit edilen hastalarda
sonrast tromboz
(15,16). Ek

ROTEM

ameliyat riskinin  fazla oldugu

gosterilmigtir olarak kanamasi olan

hastalarda kullanimi1 pihtilasma

anormalliklerinin tedavi stratejilerini  gelistirmede;
teshis ve hedefe yonelik transfiizyon tedavisi agisindan
da giderek daha fazla kullanilmaya baglanmaktadir (12).
Giincel literatiir verileriyle hangi hastada umbilikal
vendz kateter iliskili tromboz gelisme riskinin yiiksek
oldugunu belirleyip onlem almak miimkiin degildir ve
yenidoganlarda umbilikal venoz katetere bagli tromboz
riskini belirlemede ROTEM cihazinin kullanimiyla
ilgili bir caligma bulunmamaktadir. Bu ¢aligmanin
amaci, rotasyonel  tromboelastografi = ydntemi
kullanilarak yapilan 6l¢iimlerin umbilikal venoz kateter

takilan yenidoganlarda kateter iliskili tromboz riskinin

ongoriilebilirliginin  belirlenmesinde  yararli  olup

olmadigini degerlendirmektir.

GEREC VE YONTEM
Calisma, Hacettepe Universitesi Thsan Dogramaci
Cocuk Hastanesi Yenidogan Yogun Bakim Unitesi’nde
yatan ve herhangi bir nedenden dolay1 umbilikal vendz
kateter takilan hastalar ile yapilan bir 6n calismadir.
Calisma prospektif olarak 2018- 2019 yillart arasinda
yapildi. Umbilikal vendz kateter en az bes giin siire ile
Hasta

kalan hastalar c¢alismaya dahil edilmistir.

ailelerinden aydinlatilmig onam alindiktan sonra
umbilikal vendz kateter takilmadan hemen Once
hastalardan 1,5 ml sitrath tiipe kan 6rnegi alinarak
rotasyonel tromboelastografi yontemi ile EXTEM,
INTEM ve FIBTEM analizleri yapilmistir. Analizlerde
tespit edilen piht1 siiresi (‘clot time’; CT), maksimum
piht1 saglamligi (‘maximum clot firmness’; MCF), 10.,
15., 20. ve 25. dakikalardaki pihti saglamligi (‘clot
firmness’, A10,15,20,25), maksimal piht1 elastisitesi
(MCE), 30. dakikada lizis indeksi (L130), maksimal lizis

(ML) sonuglar1 not edilmistir (Sekil 1).

—> 048 — 069
T mm] |25 050/ 077 T
13 mm |—> 050 — 072
12mm | —> 050 = 072
87 % |—> 094 — 100
*27 % |—> 000 - 015

Sekil 1: Bir hastanin ROTEM ile elde edilmis olan INTEM grafigi

Trombodinamik indeks  (TPI) ise

(100xMCF)/(100-MCF)/CT formiilityle hesaplanmustir.

potansiyel

Hastalar, rotasyonel tromboelastografi sonuglarindan
habersiz bir radyolog tarafindan umbilikal vendz kateter
¢ikarildiktan sonra tromboz ac¢isindan Doppler
ultrasonografi (USG) ile degerlendirilmistir.

Aragtirma verileri bilgisayara yliklenerek, Statistical
Package for Social Sciences (SPSS) for Mac 22.0 (SPSS

Inc, Chicago, IL) programi ile degerlendirilmistir.

Tanimlayici istatistikler frekans dagilimi ve yiizde
olarak sunulmustur. Kategorik degiskenler i¢in frekans
dagilimlar1 ve yiizdeler; nicel degiskenler icin ortalama,
standart sapma, medyan, minimum, maksimum gibi
temel tanimlayici istatistikler ile verilmistir. Calisma
Hacettepe Etik Kurulu
onaylanmistir (Karar no: KA-17145, Tarih:06.04.2018).

Universitesi tarafindan
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BULGULAR
Calismaya alinan hastalarin ortalama gebelik yas1
36.5+1.73 hafta, dogum agirligi ortanca degeri 3005
(IQR 1335) gramdir. On galigmaya dort hasta dahil
edilmistir ve hepsinin yenidogan yogun bakim servisine
yatis endikasyonu solunum sikintisidir. Ortalama
umbilikal vendz kateterin takili kalma siiresi 5.75+£3.5
glindiir. Kateter ¢ikarildiktan ortalama 5.2+4.3 giin
sonra kontrol doppler ultrasonografi (USG) yapilmistir.
Hastalarin USG incelemeleri sonucunda tromboz
saptanmamigtir.
Ortalama maksimal piht1 elastisitesi (MCE) EXTEM
icin 4.72+1.11, INTEM i¢in 10.85+ 3.15, FIBTEM igin
5.27+1.28 olarak saptanmuistir.
EXTEM i¢in yapilan dlgiimlerde; CT ortalama 160+92
sn, A10 ortalama 4+2.16 mm, A15 ortalama 3.75+1.89
mm, A20 ortalama 3.25+0.95 mm, A25 ortalama
3.75+1.89 mm, MCF ortalama 5+1.15 mm, LI30
ortalama %58.75+1.15 ve ML ortalama %69+16 olarak
saptanmuigtir.
INTEM icin vyapilan Ol¢limlerde; CT ortalama
140.5+102.9 sn, Al10 ortalama 7.5+2.6 mm, Al5
ortalama 9+2.44 mm, A20 ortalama 9.25+2 mm, A25
ortalama 8.75+2.87 mm, MCF ortalama 9.75+2.6 mm,
LI30 ortalama 9%84.75+11.4 ve ML ortalama %
63.25+29.8 olarak bulunmustur.
FIBTEM i¢in yapilan olglimlerde; CT ortalama
1504256 sn, A10 ortalama 3.75+0.95 mm, A15 ortalama
44+1.41 mm, A20 ortalama 4.25+1.25 mm, A25 ortalama
4.25+1.25 mm, MCF ortalama 5+1.15 mm, LI30
ortalama %85.75+13.9 ve ML ortalama %78+12.7

olarak tespit edilmistir.

TARTISMA
Bu c¢alismada umbilikal vendz kateteri olan
yenidoganlarin rotasyonel tromboelastografi yontemi
kullanilarak EXTEM, INTEM ve FIBTEM o6l¢iimleri
yapilmis, kateter ¢ikarildiktan sonra hastalar tromboz
acisindan  degerlendirilmis, ROTEM degerleri ve
tromboz riski arasindaki iligki arastirilmigtir. Calismaya
alman hastalarin  sonuglar1  tromboza yatkinlik

gostermemektedir ve hicbir hastada tromboz tespit

edilmemistir.

Yenidogan doneminde rotasyonel tromboelastografi
kullanimi, hemostatik durumun hizli ve yatak baginda
belirlenmesine yonelik uygunlugu ile arastirmacilar i¢in
ilgi ¢ekici hale gelmistir. Eriskin ve pediatrik yas
gruplarinda  tedavi  stratejileri ve transflizyon
kararlarinda  da  rotasyonel  tromboelastografi
kullanimiin artmast, ilgiyi daha da artirmaktadir (12).
ROTEM c¢aligmalar ile saglikli yenidoganlarda referans
araliklar1 aragtirilmistir (12). Daha sonraki c¢aligmalar
ise 6lgtimlerin patolojik durumlar ile
iliskilendirilmesine yoneliktir. Ornegin, kanamasi olan
kritik yenidoganlarda yapilan bir calismada EXTEM A5
ve AlO’nun platelet sayisi ile en giiclii korelasyonu
gosterdigi ve kanamanin en gii¢lii tahmin edicilerinin
onlar oldugu; respiratuvar distresi olan
yenidoganlardaki bir bagka ¢aligmada RDS’nin
hipokoagulabilite ile iliskili oldugu ve saglikhi
yenidoganlar ile karsilastirildiklarinda daha fazla
hiperfibrinolitik  potansiyelleri  oldugu;  hipoksik
yenidoganlarin dahil edildigi bir baskasinda saglikli
yenidoganlara gore hipokoagulabilitelerinin oldugu ve
bunun da perinatal hipokside pihtilasma bozuklugunun
erken saptanmasinda bir rolii olabilecegi gosterilmistir
(17-19). Daha fazla hasta sayisina ulagilan bir ¢aligmada
ise 423 kritik yenidogan hasta incelenerek, hastalik
baslangicina  iliskin  EXTEM  hipokoagiilabilite
profilinin hastane i¢i mortalite i¢in bagimsiz bir risk
faktorii oldugu saptanmistir (20).

Koagiilasyon zamani (CT) test baglangicindan
sonra piht1 saglamlik amplitiidii 2 mm'ye ulasana kadar
gegen sire olarak tanimlanir (21). CT trombin
olusumunun hizini yansitir ve esas olarak pihtilasma
faktorlerinden (kullanilan teste bagli olarak ekstrinsik
veya intrinsik), antikoagiilanlardan ve fibrinin
diriinlerinin  konsantrasyonlarindan etkilenir. Bir
calismada zamaninda dogan bebeklerde ortanca CT
degerleri 194 sn, prematiire bebeklerde 185 sn. olarak
bildirilmistir (22). Eriskinlerde ise 293 sn ile daha
uzundur. Bir bagka ¢alismada ise term yenidoganlar i¢in

ortanca CT degerleri (2.5 ile 97.5 persentil degerleri) 52
(38-78), 48 (36-85) ve 191 (134-270) sn (swrastyla
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EXTEM, FIBTEM ve INTEM igin) seklinde
bulunmustur (12). Bizim ¢alismamizda ise sirasiyla 160,
140, 150 sn seklindedir. Ilk calisma ile paralellik
gosterirken, digerleri ile gostermemektedir. Bu durum
yenidogan donemi referans degerlerinin c¢alismalar
arasinda tutarliligmin az oldugunu gostermektedir.
Ayrica, calismadaki hastalarin solunum sikintilarinin
(ikisinin  pndémoni, birinin respiratuvar  distres
sendromu, bir digerinin laringomalazi tanis1 mevcut) bu
farkliliklara neden olabilecegini diisiindiirmektedir.
MCF (maksimum pihti saglamligi) milimetre olarak
gosterilir ve ulagilan maksimum amplitiidii tanimlar.
Pihtinin amplitiidii, pithtinin mekanik kuvvetini yansitir
ve esas olarak trombosit sayist ve trombosit
fonksiyonuna, fibrin konsantrasyonuna ve fibrin
polimerizasyonuna, faktor XIII —aktivitesine ve
kolloidlere baghdir (21). Tromboz ile iliskili
komplikasyonu olan 35 hasta ile 34 saglikli kontroliin
karsilastirildigr bir g¢alismada 6zellikle EXTEM ve
INTEM’deki CFT ve MCF degerleri trombotik
komplikasyonlar1 gdstermede anlamli bulunmustur
(23). MCF esik degeri >68 mm olmasinin %94
sensitivite ve spesifitesi oldugu gosterilmistir. Bizim
¢alismamizda EXTEM MCF ortalama 5 mm, INTEM
MCF ortalama 9,75 mm olarak bulunmustur. Hicbir
hastada esik degeri ge¢memis ve de sonugta hicbir
hastada trombotik komplikasyon saptanmamuistir.
FIBTEM MCEF i¢in esik degeri >24 mm gdsterilmis ama
bu o6l¢limde sensitivite %77 ve spesifite %88 olarak
degerlendirilmigtir (23). Bizim ¢alismamizda FIBTEM
MCEF degeri ortalama Smm’dir ve bu esik degeri asan bir
hasta da yoktur.

Siddetli kanama sirasinda karar vermeyi hizlandirmak
icin, CT yerine 5 veya 10 dakika sonraki pihti
saglamligmin amplitidii (sirastyla A5 veya Al0)
giderek daha fazla kullanilan 6lgtimlerdir. AS heniiz
bazi iilkelerde mevcut degildir. Bizim ¢aligmamizda da
kullanilamamistir. A5 ve A10, MCF ile oldukg¢a
koreledir ve test bagladiktan 10-15 dakika sonra
degerlendirme yapmaya olanak saglar. EXTEM ve
INTEM’deki A10 ve AS trombosit sayist ve fibrinojen
konsantrasyonu ile; FIBTEM’deki A10 ve AS plazma

fibrinojen konsantrasyonu ile korelasyon gdsterir. Piht1
saglamligimnin 6l¢iimiindeki distikliik artmis fibrinolizisi
gostermektedir. Normal pihtida EXTEM A10, 40-60
mm arasindadir (12,21). Bizim ¢alismamizda ise bu siire
ortalama sadece 4 mm’dir. Normal araligmm altinda
oldugu goriilmektedir. Bu durumun yontem ile iliskili
olabilecegi diistinilmistiir. Diger taraftan EXTEM
Al0’un <40 mm olmasma, FIBTEM A10 <I10mm
olmas eslik ediyorsa, fibrinojen eksikligi ile FIBTEM
A10 >10 mm eslik ediyorsa trombositopeni ile
uyumludur. Bizim c¢alismamizda FIBTEM A10
ortalama 3.75 (+ 0.95) mm olarak bulundu. Bu bulgular
fibrinojen eksikligi ile uyumlu gibi goriinmektedir.
Fakat aksine yenidogan doéneminde fibrinojen
diizeylerinin eriskine gore daha yiiksek oldugu
bilinmektedir (24). Bu nedenle elde edilen bulgular, bu
gbzlem ile uyusmamaktadir.

P1iht1 lizisini gosteren belirtegler ML (maksimal lizis) ve
LI30°dir (30. dakikadaki lizis indeksi) ve fibrinolitik
enzimlerin, fibrinolitik inhibitorlerin ve faktor XIII'in
aktivitesi hakkinda bilgi saglarlar. Calisma sirasinda
6lgiilen ML, MCF ile en diisiik amplitiid arasindaki fark
olarak tanimlanir ve MCF'nin yiizdesi olarak gosterilir.
LI30 CT’den 30 dakika sonra hald mevcut olan MCF
ylizdesini gosterir. EXTEM ve FIBTEM’de olgiilen
LI30 degerleri i¢in referans araliklar erigkinler i¢in %94-
100 arasidir (21). Bizim ¢aligmamizda sirasiyla
ortalama %58 ve %85 bulundu ve normal diizeylerin
altindaydi.

ROTEM ile genel olarak yiiksek tromboz riski
EXTEM’deki CT’nin <40 sn., EXTEM’deki CFT’nin
<50 sn, EXTEM’deki MCF’nin >68 mm, FIBTEM deki
MCF’nin >24 mm ve LI60’1n < %3 olmasi ile iliskilidir
(21). Bu galismada EXTEM’de CT ortalama 160 sn,
EXTEM’de MCF ortalama 5+1.15 mm, FIBTEM’te
MCF ise ortalama 5+1.15 mm olarak saptandu.
EXTEM’de CFT ve LI60 degerleri ise Olgiilemedi.
Literatiirdeki bilgiler 151¢1nda, ulasilan sonuglar tromboz
riskini gdstermemekteydi. Bizim ¢alismamizda da
tromboz  saptanmamasi literatiirdeki ~ bulgular1
destekledigini diisiindiirmektedir. Fakat diger taraftan

tromboz saptanan ve saptanmayan hastalar arasinda
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Olciimlerde bir kargilastirilma yapilamadi.  Ciinki
tromboz saptanan hasta mevcut degildi ve hasta sayisi
azdi. Bu durum caligmanin en &nemli kisithligimi
olusturmaktadir. Yenidogan doénemindeki referans
degerlerinin farklilig1 dikkat ¢eken ikinci bulguydu. Bu
konu ile ilgili daha genis popiilasyonu iceren hasta

sayilarina ve daha standardize uygulamalara ihtiyag

vardir.

Sonu¢ olarak, elde edilen bulgular, rotasyonel
tromboelastografi ~ yontemi  kullanilarak  yapilan
Olglimlerin  umbilikal ~ vendéz  kateter  takilan
yenidoganlarda kateter iligkili tromboz riskinin
ongoriilebilirliginin belirlenmesinde yararl
olabilecegini  desteklemektedir. Hasta  sayisinin

arttirilmasi planlanmaktadir.

Cikar Catigsmast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmast bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: MB, HTC;
Analiz/Yorum: GK, HTC; Veri Saglama: MB, GK;
Yazim: GK, HTC; Gozden Gegirme ve Diizeltme: GK,
MB, HTC, Onaylama: GK, MB, HTC

Destek ve Tesekkiir Beyani: Caligma igin higbir kurum
ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Hacettepe Universitesi girisimsel
olmayan klinik aragtirmalar etik kurul kurulundan onay

alinmigtir (Karar no: KA-17145, Tarih:06.04.2018).
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AILE SAGLIGI MERKEZINE BASVURAN HASTALARDA
GELENEKSEL VE TAMAMLAYICI TIP KULLANIMI VE
ETKILEYEN FAKTORLER

Use of Traditional and Complementary Medicine in Patients Applying to the Family Health
Center and Affecting Factors

Fatma SOYLEMEZ!

Giilsen GUNES?

! Bitlis Eren Universitesi Saghik Bilimleri Fakiiltesi, Hemsgirelik Béliimii, BITLIS, TURKIYE
2 Yiiksek Ihtisas Universitesi T wp Fakiiltesi, Halk Saghigi A.D., ANKARA, TURKIYE

oz

Amac: Geleneksel ve tamamlayict tip (GETAT) uygulamalart
kullanimina iliskin daha fazla bilgiye ihtiyag vardir. Bu
aragtirmanin amaci; Tirkiye nin Bitlis ilinde yasayan bireylerin
GETAT kullanim siklig1 ve etkileyen faktorleri saptamaktir.

Gerec ve Yontemler: Bu arastirma tanimlayici tipte kesitsel bir
15 Mart-15 Mayis 2018 tarihleri
arasinda Tirkiye’de Bitlis ilinde bir Aile Saglhigi Merkezine

caligmadir.  Arastirma,
cesitli nedenlerle bagvuran 18 yas stii (kadin=276, erkek=187)
toplam 463 katilimci ile yapilmistir.

Bulgular:
29.25+11.32°dir. (18-95 yas aralig1) Geleneksel ve tamamlayict
tip i¢inde en sik kullanilan on yoéntemin sikliklari; %28.9’u
bitkiler, %28.7’si dua, namaz, %21.4’li besin destegi, %10.8’1
masaj terapisi, %9.5’1 miizik terapisi, %4.8’i kupa g¢ekme,
%4.3°1 siiliik tedavisi, %4.1°1 homeopati, %3.6’s1 yoga, %3.7’si
akupunktur seklindedir. Cinsiyet, kronik hastaligi olma ve
meslek ile GETAT yontemini
arasindaki  fark

Arastirmaya katilan Dbireylerin yas ortalamasi

doktora bildirme durumu

istatistiksel olarak anlamlidir. Saghigini
degerlendirme, diizenli ila¢ kullanma ile GETAT yonteminin
yan etki durumu arasindaki fark istatistiksel olarak anlamlidir.
Diizenli ilag¢ kullanma ile GETAT ydnteminin kullanilma nedeni

arasindaki fark istatistiksel olarak anlamlidir.

Sonu¢: Geleneksel ve tamamlayict tip uygulamalart saghk
sistemine tam olarak entegre olmayip kullanim ve yan etkiler
kayit altina alinmamaktadir. Uygulamalar saglik sistemine
entegre edilmeli, egitimli uygulayicilar tarafindan yapilmali ve

denetime tabi olmayan uygulamalarin 6niine gecilmelidir.

Geleneksel  ve

uygulamalari, aile saghgr merkezi, bitkisel tedavi

Anahtar  Kelimeler: tamamlayict - tip

ABSTRACT
Objective: Further information is needed about the use of
traditional and complementary medicine (TCM) practices. The
purpose of this study is to determine the frequency of use of
traditional and complementary medicine by individuals living in
Bitlis, Turkey and the affecting factors.

Material and Methods: This is a descriptive cross-sectional
study. The conducted with (female=276,
male=187) 463 people aged 18 and over who applied to a

research was

family health center in Bitlis, Turkey, for various reasons,
between 15 March to 15 May 2018.

Results: The mean age of the individuals participating in the
study was 29.25+11.32 (range 18-95 years). The frequencies of
the ten most frequently used methods in TCM; 28.9% were
herbs, 28.7% prayer, 21.4% nutritional support, 10.8% massage
therapy, 9.5% music therapy, 4.8% cupping, 4.3% leech therapy,
4.1% 3.6% yoga, 3.7%
difference between gender, having a chronic disease and

homeopathy, acupuncture. The
profession and reporting the traditional and complementary
medicine method to the doctor is statistically significant. The
difference between health assessment, regular drug use and the
side effect status of the TCM method is statistically significant.
The difference between the regular use of medicine and the
reason for using the traditional and complementary medicine

method is statistically significant.

Conclusion: Traditional and complementary medicine practices
are not fully integrated into the health system and use and side
effects are not recorded. Practices should be integrated into the
health system and performed by trained practitioners, and

practices that are not subject to supervision should be avoided.

Keywords: Traditional and complementary medicine practices,

family health center, herbal medicine
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GIRIS
Geleneksel ve tamamlayic1 tip (GETAT), insanlar
tarafindan ylizyillar boyunca klasik tibbin diginda
diizensiz olarak kullanilan yontemler olup bu kavrama
yonelik ilk uzmanlagsma; bilinen en uzun GETAT
yontemi olan “homeopati” ile iliskili ¢aligmalar yapan
tip diplomasina sahip Samuel Hahnemann (1755-1843)
tarafindan yapilmustir (1). Diinya Saghk Orgiitii (DSO),
geleneksel tip terimini; “Farkli kiiltiirlerden gelen teori,
inang ve deneyimlere dayanan, agiklanmasi
beklenmeyen, beden ve ruh hastaliklarindan korunma,
teshis, tedavi ve iyilestirmeye yonelik tiim bilgi, beceri
ve uygulamalar” olarak tanimlamaktadir. Tamamlayict
veya alternatif tibbi1 ise “Bir iilkenin geleneklerinden ya
da konvansiyonel tedaviden bagimsiz olan ve saglik
hizmetleri iginde tam olarak bulunmayan kapsamli bir
saglik bakim uygulamasi grubu” olarak tanimlamaistir.
Diinya Saghk Orgiitii, 2014 yili 67. Diinya Saghk
Asamblesi’nde geleneksel tip ile ilgili stratejisini
baslatmis ve iilkeleri bu yonde politika ve diizenlemeler
yapmaya tesvik etmistir (2). Diinya Saglik Orgiitii, 2019
yilinda GETAT kiiresel raporunu yayimlamig ve bu
raporda 2014 yilindan bu yana Tiirkiye’de devam eden
gelismelere de yer vermistir (3). Tiirkiye’de GETAT
uygulamalarina iligkin yapilan diizenlemeler sirasiyla,
“Akupunktur Tedavi Yonetmeligi” (1991),
“Akupunktur Tedavisi Uygulanan Ozel Saghk
Kuruluslar ile Bu Tedavinin Uygulanmasi Hakkinda
Yonetmelik” (2002), “Geleneksel Bitkisel T1bbi Uriinler
Yonetmeligi” (2010), “Geleneksel ve Tamamlayict Tip
Uygulamalar1 Yonetmeligi” (2014) seklindedir (4). Bu
yonetmelige gore yeni yasal cer¢evede T.C. Saglik
Bakanlig1 tarafindan egitim programlari, sertifika,
uygulama yetkisi ve 15 uygulamay1 igceren konularda
(akupunktur, fitoterapi, apiterapi, homeopati, hipnoz,
stilik tedavisi, kupa tedavisi, osteopati, kayropraktik,
refleksoloji, miizikoterapi, proloterapi, larva tedavisi,
mezoterapi ve ozon tedavisi) diizenlemeler yapilmistir
(5). Literatiirdeki bir caligmada, saglikta egilimin
konvansiyonel tiptan GETAT yontemleri lehine
oldugunu bildirmektedir (6). Tiirkiye’de Anadolu’da

sifa  bulmak amaciyla yiizyillardir  kullanilan

uygulamalarin da iginde bulundugu bir¢ok yontemin;
yasal diizenlemelerle, egitim ve sertifikalandirma
program ve merkezleri ile T.C. Saghk Bakanlig
denetiminde olmasi, yasal ¢er¢ceve kapsamina girmesi
konvansiyonel tibbin tek yontem olarak goriilmeyip
GETAT yontemleri lehine bir gelisme olarak
goriilebilir.

Bu aragtirma Tiirkiye’nin Bitlis ilinde yasayan
bireylerin Geleneksel ve Tamamlayict Tip kullanim
sikligini, Tamamlayict ve alternatif tedaviye yodnelik

tutum ve davranislarini saptamak amaciyla yapilmustir.

GEREC VE YONTEM
Bu aragtirma tanimlayict tipte kesitsel bir caligmadir.
Aragtirmanin evrenini 15 Mart 2018-15 Mayis 2018
tarihleri arasinda Tiirkiye’nin dogu bolgesinde yer alan
Bitlis il merkezinde bulunan 4 nolu Aile Saghgi
Merkezine (ASM) cesitli nedenlerle (muayene, asi,
danigma vb.) bagvuran bireyler olusturmaktadir.
Belirtilen siire icinde ASM’ye basvuran ve ¢alismaya
katilmayr kabul eden 18 yas ve {isti (kadin=276,
erkek=187) toplam 463 kisi arastirma kapsamina
alinmistir. Arastirmanin yapilmasi igin Bitlis 11 Saghk
Miidiirliigii’nden 29.12.2017 tarih ve 75384813 sayil,
Bitlis Eren Universitesi Etik Kurulu’ndan 01.03.2018
tarih ve 2018/3-11 sayili karar numarasiyla gerekli
kurumsal ve etik izinler alinmigtir. Calismaya katilan
bireylerden Helsinki Deklarasyonu’na uyularak sozlii ve
yazili onam almmustir.
Calismaya Dahil Edilme Olgiitleri
Calismaya konusma ve duyma problemi olmayan,
bilissel olarak yeterli (herhangi bir zihinsel engeli
olmayan ve herhangi bir psikiyatrik rahatsizlig
olmayan), ASM’ye muayene, as1, danisma, enjeksiyon
gibi herhangi bir nedenle bagvuran 18 yas ve iistii kadin
ve erkek bireyler dahil edilmistir.
Calismadan Diglanma Olgiitleri
Calismaya konusma ve duyma problemi olan, biligsel
acidan yeterli olmayan (zihinsel engeli veya herhangi bir
psikiyatrik rahatsizligi olan), ¢alismaya katilmaya
goniillii olmayan ve 18 yas altinda olan bireyler dahil

edilmemistir.
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Veri Toplama Araglart

Anket Formu

Caligmada kullanilan anket formunda; ¢aligmaya katilan
bireylerin yas, cinsiyet, medeni durumu, egitim durumu
gibi sosyo-demografik 6zelliklerine yonelik sorulara ek
olarak Geleneksel ve Tamamlayici Tip ile ilgili tutum ve
davranislara yonelik sorularla birlikte toplam 25 soru
mevcuttur.

Istatistiksel Analiz

Katilimcilardan elde edilen veriler SPSS 26.0 paket
programi kullanilarak analiz edilmistir. Verilerin
degerlendirilmesinde  tanimlayici istatistikler igin
frekans ve ylizde kullanilmistir. Kategorik degiskenlerin
(cinsiyet ile etkili olan tedavi; cinsiyet, meslek grubu ve
kronik hastalik varlig1 ile GETAT yontemini doktora
bildirme durumu) karsilastirilmasinda Pearson ki-kare
testi kullanilmistir. Tiim degerlendirmelerde p<0.05

degeri anlamli kabul edilmistir.

BULGULAR

Arastirma grubunun sosyo-demografik 6zellikleri Tablo
1’de sunulmustur. Arastirmaya katilan bireylerin yas
ortalamast  29.25+11.32’dir (18-95 yas aralig).
Arasgtirma grubundaki bireylerin  %52.1°1  bekar,
%47.9’u evli, %10.8’1 okur-yazar degil iken, %48.1°1
iiniversite ve {istil egitim almistir (Tablo 1).

Katilimcilarin GETAT kullanim 6zellikleri Tablo 2’de
verilmistir. Arastirmaya katilan bireylerin %28.9’u
bitkileri, %?28.7’si dua, namazi, %21.4’i besin
destegini, %10.8’i masaj terapisini, %9.5’1 miizik
terapisini, %4.8’1 kupa c¢ekmeyi, %4.3’4 siiliik
tedavisini, %4.1’1 homeopatiyi, %3.6’s1 yogay1, %3.7’si
akupunkturu, %2.6’s1 ozon uygulamasini, %?2.6’s1
enzim  tedavisini, %2.6’s1  hipnozu, %2.2’si
refleksolojiyi %1.7°si larva uygulamasini, %1.3’i
fitoterapiyi, %1.3’4i  mezoterapiyi, %1.1°1
proloterapiyi, %0.6’s1 apiterapiyi, %0.6’s1 osteopatiyi,
%0.6’s1 kayropratigi, %0.4’1 tai chiyi kullandigini ifade
etmistir. Arastirma grubunun %88.6’s1 kayropratik,
%87.3’1i  osteopati, %86.2 mezoterapi, %86.2
proloterapi, %85.5’1 fitoterapi, %485.1’1 apiterapi,

%83.3’1 refleksoloji, %81.2’si larva uygulamasi,

%78.4°1i ozon uygulamasi, %71.1’1 homeopati, %64.8’1
akupunktur, %53.8’1 miizik terapisi, %49.7’si hipnoz,
%47.5’1 kupa ¢ekme, %47.3’0 silik tedavisi

uygulamalarini duymadigini ifade etmistir.

Tablo 1: Arastrma grubunun sosyo-demografik
ozellikleri

n %

Cinsiyet

Kadin 276 59.6

Erkek 187 40.4
Yas Grubu

18-24 198 42.8

25-34 154 33.3

35-44 60 13.0

45+ 51 11.0
Medeni durum

Evli 222 47.9

Bekar 241 52.1
Egitim durumu

Okur-yazar degil 50 10.8

Ilkokul 35 7.6

Ortaokul 45 9.7

Lise 110 23.8

Universite ve iistii 223 48.1
Meslek

Memur 126 27.2

Ogrenci 94 20.3

Serbest meslek 81 175

Ev hanimi 80 17.3

Isci 48 10.4

Caligmayan 34 7.3
Cocuk sahibi olma

Var 201 43.4

Yok 262 56.6
Kendi ifadesine gore saghgini

Iyi 263 56.8

Orta 146 31.5

Koti 54 11.7
Kronik hastalhik

Var 111 24.0

Yok 352 76.0
Diizenli kullamilan ilag

Var 60 13.0

Yok 403 87.0
Sigara kullanma

Evet 141 30.5

Hayir 295 63.7

Biraktim 27 5.8
Alkol kullanma

Evet 50 10.8

Hayir 398 86.0

Biraktim 15 3.2
Toplam 463 100.0
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Tablo 2: Katilimeilarin GETAT kullanim 6zellikleri (=463, %=100)

Kullandim Bilgim var Bilgim yok
GETAT yontemleri
n % n % n %

Bitkiler 134 28.9 194 41.9 135 29.2
Dua-namaz 133 28.7 172 37.2 158 34.1
Besin destegi 99 214 188 40.6 176 38.0
Masaj terapisi 50 10.8 204 44.1 209 45.1
Miizik terapisi 44 9.5 170 36.7 249 53.8
Kupa ¢ekme 22 4.8 221 477 220 47.5
Siiliik tedavisi 20 4.3 224 48.4 219 47.3
Homeopati 19 4.1 115 24.8 329 71.1
Yoga 17 3.6 223 48.2 223 48.2
Akupunktur 17 3.7 146 315 300 64.8
Ozon uygulamasi 12 2.6 88 19.0 363 78.4
Enzim tedavisi 12 2.6 126 27.2 325 70.2
Hipnoz 12 2.6 221 47.7 230 49.7
Refleksoloji 10 2.2 67 145 386 83.3
Larva uygulamasi 8 1.7 79 171 376 81.2
Fitoterapi 6 1.3 61 13.2 396 85.5
Mezoterapi 6 1.3 58 125 399 86.2
Proloterapi 5 11 59 12.7 399 86.2
Apiterapi 3 0.6 66 14.3 394 85.1
Osteopati 3 0.6 56 12.1 404 87.3
Kayropratik 3 0.6 50 10.8 410 88.6
Taichi 2 0.4 72 15.6 389 84.0

GETAT: Geleneksel ve Tamamlayic1 Tip

Katilimeilarin  tedavi etkililik, basvurdugu yontem
nedeni, tedaviden fayda gorme ve yontemlerin yan etki
varligt durumlarmin dagilimi Tablo 3’de verilmistir.
Aragtirmaya katilan bireylerin %52.7’si tibbi tedavi ve
GETAT’1in birlikte daha etkili oldugunu, %54.9’u
GETAT’a tibbi tedaviyle birlikte kullanip hastaliktan

tamamen kurtulmak igin bagvurdugunu, %62.2°si
GETAT in  kismen yararlh oldugunu, %50.3’i
GETAT 1n yan etkisinin olmadigini, %47.3’1 kullandig1
GETAT yontemini doktoruna bildirmedigini ifade
etmigtir (Tablo 3).
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Tablo 3: Arastirma grubunun tedavi etkililik, bagvurdugu yéntem nedeni, tedaviden fayda gérme ve yontemlerin yan etki
varligt durumlarinin dagilimi

n %
Hangi tedavi daha etkili
Tibbi tedavi 173 37.4
Geleneksel ve Tamamlayici Tip 46 9.9
Her ikisi birlikte 244 52.7
Geleneksel ve Tamamlayici Tip Uygulamalarina neden basvuru yapildigi
T1bbi tedavinin basarisina inanmadigim igin 19 4.1
Tibbi tedaviyle birlikte kullanip hastaliktan tamamen kurtulmak igin 254 54.9
Cevrenin etkisiyle 84 18.1
Caresizlik 27 5.8
Kullanmadim 79 171
Geleneksel ve Tamamlayici Tip Uygulamalarindan fayda gorme
Tamamen iyi geliyor 59 12.7
Kismen yararh oluyor 288 62.2
Fayda gérmedim 37 8.0
Kullanmadim 79 17.1
Kullamilan yontemin yan etki varhgi
Var 50 10.8
Yok 233 50.3
Fikrim yok 101 21.8
Kullanmadim 79 17.1
Kullanilan yontemi doktoruna bildirme
Evet 244 52.7
Hayir 219 47.3
Toplam 463 100.0
Katilimeilarin cinsiyetine gore hangi tedavinin daha kadinlarin ise %57.6’s1 her iki tedavinin birlikte daha
etkili oldugunu diisinme durumlarinin karsilastiriimasi etkili oldugunu ifade etmistir. Kadin ve erkekler
Tablo 4’de sunulmustur. Arastirmaya katilan kadinlarin arasindaki bu farkin istatistiksel olarak anlamli oldugu
%32.2si, erkeklerin ise %44.9’u tibbi tedavinin daha tespit edilmistir (p=0.019).

etkili oldugunu Dbelirtmistir. Erkeklerin = %45.5°1,

Tablo 4: Arastirma grubunda cinsiyet ile hangi tedavinin daha etkili oldugu durumlarinin karsilagtirilmasi

Geleneksel ve Her ikisi .
Tibbi tedavi o Toplam Istatistik
Tamamlayic1 Tip birlikte
n % n % n % n %

Kadmn 89 32.2 28 10.1 159 57.6 276 100.0
X%7.947
Erkek 84 44.9 18 9.6 85 455 187 100.0 p=0.019

df=2
Toplam 173 37.4 46 9.9 244 52.7 463 100.0

X2: ki kare testi, df: serbestlik derecesi, p<0.05
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Katilimeilarin cinsiyet, meslek grubu ve kronik hastalik
varligt ile GETAT yontemini doktora bildirme
durumlarmin karsilastirilmast Tablo 5°de sunulmustur.

Arastirmaya katilan kadimlarin %58’1, erkeklerin ise

%44.9’u  kullandigit GETAT yontemini doktoruna
bildirdigini ifade etmistir. Cinsiyet ile GETAT
yontemini doktora bildirme durumu arasindaki fark

istatistiksel olarak anlamlidir (p=0.006).

Tablo 5: Aragtirma grubunda cinsiyet, meslek grubu ve kronik hastalik varligi ile Geleneksel ve Tamamlayici Tip

yontemini doktora bildirme durumlarinin karsilastiriimasi

GETAT yontemini

doktora bildirme Evet Hayir Toplam Istatistik
n % n % n %
X?=7.617
Kadin 160 58.0 116 42.0 276 100.0
Cinsiyet p=0.006
Erkek 84 44.9 103 55.1 187 100.0
df=1
2:
Var 173 49.1 179 50.9 352 100.0 X=1.432
Kronik _
hastahk p=0.006
Yok 71 64.0 40 36.0 111 100.0
df=1
Isci* 18 37.5 30 62.5 48 100.0
Serbest 35 432 46 568 8l 1000
meslek
.. X?=12.819
Ogrenci 49 52.1 45 47.9 94 100.0
Meslek p=0.025
Memur 71 56.3 55 43.7 126 100.0
df=5
Ev hanimi 48 60.0 32 40.0 80 100.0
Calismayan 23 67.6 11 324 34 100.0
Toplam 244 52.7 219 47.3 463 100.0

*Fark1 olusturan grup
X2: ki kare testi, df: serbestlik derecesi, p<0.05

Kronik hastaligi olanlarmn %49.1°1, kronik hastaligi
olmayanlarin %64t kullandigi GETAT ydntemini
doktoruna bildirdigini belirtmistir. Kronik hastaliga
sahip olma durumu ile GETAT yontemini doktora
bildirme durumu arasindaki fark istatistiksel olarak
anlamlidir (p=0.006).

Calismayan bireylerin %67.6’s1, ev hanimlarinin %601,
memurlarin  %56.3’l, Ogrencilerin  %52.1°1, serbest
meslek yapanlarin %43.2’si ve iscilerin %37.5’si
kullandigi GETAT yontemini doktoruna bildirdigini
ifade etmistir. Meslek ile GETAT yontemini doktora
bildirme arasindaki fark istatistiksel olarak anlamli olup

iscilerin kullandiklar1 GETAT uygulamalarint diger

gruplardan diisik diizeyde doktora bildirdigi tespit
edilmistir (p=0.025).

Bu ¢alismada sagligin1 koti olarak degerlendirenlerin
%631, orta olarak degerlendirenlerin %42.5’1, iyi
olarak degerlendirenlerin %52.1°1 kullandiklart GETAT
yonteminin yan etkisi oldugunu diisiinmedigini ifade
etmigtir. Saghigint orta olarak degerlendiren bireyler
saghigmi iyi veya kotii olarak degerlendirenlere gore
daha yiiksek diizeyde GETAT yontemlerinin yan
etkileri oldugunu ifade etmistir. Sagligin1 degerlendirme
ile GETAT yonteminin yan etkisi oldugunu diisiinme
durumu arasindaki fark istatistiksel olarak anlamlidir

(p=0.016).
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Diizenli ilag kullananlarin  %63.3°l, diizenli ilag
kullanmayanlarin ~ %48.4°’(i  kullandiklart GETAT
yonteminin yan etkisi olmadigini diislindiiklerini ifade
etmigtir. Diizenli ila¢ kullanma ile GETAT yo6nteminin
yan etki durumu arasindaki fark istatistiksel olarak
anlamlidir (p=0.002).

Bu calismada diizenli ilag¢ kullananlarin; %8.3’1 tibbi
tedavinin basarisina inanmadig1 icin GETAT yontemini
tercih etmekte iken, tibbi tedaviyle birlikte kullanip
hastaliklardan tamamen kurtulmak i¢in tercih edenler
%61.7, gevrenin etkisiyle tercih edenler %23.3 ve
caresizlik nedeniyle tercih edenler %3.3 oranindadir.
Diizenli ila¢ kullanmayanlarin; %3.5’i tibbi tedavinin
basarisina inanmadig1 i¢cin GETAT ydntemini tercih
ettigini belirtmekte iken, tibbi tedaviyle birlikte kullanip
hastaliklardan tamamen kurtulmak igin tercih edenler
%53.8, cevrenin etkisiyle tercih edenler %17.4 ve
caresizlik nedeniyle tercih edenler %6.2 oranindadir.
Diizenli ila¢ kullanma ile GETAT ydntemini kullanma
nedeni arasindaki fark istatistiksel olarak anlamlidir
(p=0.011). Diizenli ila¢ kullananlarin %21.7’si GETAT
yonteminden tamamen fayda gordiigiini, %66.7°si
kismen fayda gordiigiinii, %8.3’l fayda gormedigini
belirtmistir. Bu oranlar diizenli ila¢ kullanmayanlarda
sirastyla; %11.4, %61.5, %7.9’dur. Diizenli ilag
kullanma ile GETAT yonteminden fayda gbérme
arasindaki fark istatistiksel olarak anlamlidir (p=0.007).

TARTISMA

Caligmamiz bulgularina gore katilimcilarin en sik
kullandigi GETAT yontemi bitkilerdir. Katilimeilarin
GETAT amaciyla siklikla kullandiklar1 yontemler
sirasiyla; bitkiler, dua-namaz, besin destegi, masaj
terapisi, miizik terapisi, kupa ¢ekme, siiliik tedavisi,
homeopati, yoga ve akupunktur seklindedir.

Katilimecilarin ~ bilgi  sahibi  olmadiklari GETAT
yontemleri en sik bilinmeyenden en aza sirasiyla;
kayropratik, osteopati, mezoterapi, proloterapi,
fitoterapi, apiterapi, refleksoloji, larva uygulamasi, ozon
uygulamasi, homeopati, akupunktur, miizik terapisi,

hipnoz, kupa ¢ekme, siiliik tedavisidir.

Avrupa’da bir yillik siire i¢cinde GETAT kullanma
sikligt %9.8-76.0 olarak bildirilmistir (7). Tiirkiye’de
kanserli hastalarda GETAT kullanimini arastiran bir
literatir taramasinda ise GETAT kullanma siklig
%22.1-%84.1 olarak bildirilmistir (8). Diinya Saglik
Orgiitii 2019 Geleneksel ve Tamamlayic1 Tip Kiiresel
Raporu’nda; tiye iilkeler arasinda en sik kullanimdan en
az kullanima dogru GETAT yontemlerini sirastyla
akupunktur, bitkisel ilaglar, yerli GETAT yontemleri,
homeopati, Cin tibb1, natiiropati, kayropraktik, osteopati
ve ayurveda tibbi, Unani tibb1 ve diger uygulamalar
olarak bildirmistir (3). Calismamizda da bu raporla
benzer sekilde GETAT yontemleri arasinda bitkilerin
stk kullanildig: goriiliirken; raporda belirtilenin aksine
akupunktur, homeopati, kayropraktik, osteopati gibi
yontemlerin daha az kullanildigi  goriilmiistiir.
Tiirkiye’de 0-15 yas ¢ocuklarin ebeveynleriyle yapilan
bir ¢aligmada, ailelerin en sik kullandigi yontem %31
orani ile bitki ¢aylart olarak bildirilmistir (9).
Hekimlerde yapilan bir ¢alismada en ¢ok kullanilan iig
yontem; %46.5 orani ile yoga ve meditasyon, %44
akupunktur ve %40.4 miizik terapisi seklinde olup; bu
GETAT yontemlerinin kullanimi ¢alismamizda oldukca
diisik bulunmustur (10). Tirkiye’de hemsirelik
ogrencilerinin GETAT yo6ntemleri hakkinda bilgi sahibi
olup olmadiginin incelendigi bir caligmada;
calismamizla benzer sekilde 6grencilerin kayropraksi,
homeopati ve fitoterapiyi yiiksek oranda bilmedikleri,
ancak calismamizda daha sik bilinen yoga, miizik
terapisi, besin destegi gibi yoOntemlerin bilinme
oranlarmin da olduk¢a diisiik oldugu goriilmektedir
(11). Calismamizda kiiresel olarak kullanilan GETAT
yontemlerinin kullanim ve bilinme oran1 diistiktiir.
Literatiirde bulunan bazi ¢alismalarda ¢alismamizda sik
kullanilmayan bazit GETAT yontemlerinin  sik
kullanildig1 ve caligmamizda yiiksek oranda bilinen bazi
yontemlerin ise daha az bilindigi goriilmektedir. Bunun
nedeni bolgesel ve kiiltiirel farklara ek olarak bireylerin
kiiltiiriinde yiizyillardir kullanilan koklesmis bazi yerel
GETAT uygulamalarinin daha fazla ragbet gérmesi ve
bireylerin sifa bulma konusunda bilindik, denenmis ve

iyi sonuglar almmig yontemlere yonelmesi, yeni
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yontemlere agik olmama durumu ve diger uygulamalar
hakkinda yeterince bilgi ve kanit sahibi olmamalar
olabilir.

Tiirkiye’de tip fakiiltesi Ogrencileriyle yapilan bir
calismada Ogrencilerin beste biri GETAT yontemi
kullandigini, dgrencilerin yarisindan fazlast GETAT
yontemini endise gidermek i¢in kullandigini, yaklasik
yarist GETAT yontemlerinin yararlt oldugunu ifade
etmistir (12). Calismamizda tamamen yararli ve kismen
yararli gérme orani birlikte ele alindiginda dort kisiden
iicli GETAT’1 yararli bulmakta olup bu oran oldukga
yiiksektir. Bu ¢alismada katilimcilarin yarist kullandig:
GETAT yontemini  doktoruna  bildirmemektedir
Tiirkiye’de kanser hastalarinda yapilan bir ¢aligmada
hastalarin  yarisindan fazlasi kullandigi GETAT
yontemini doktoruna bildirmedigini ifade etmis olup bu
oran g¢alismamiz bulgulariyla benzer 6zelliktedir (13).
Tiirkiye’nin Izmir ilinde yetiskinlerde yapilan bagka bir
calismada ise kullandigit GETAT yontemini doktora
bildirmeme orami %25.7 olarak saptanmis olup
bildirmeme orani ¢aligmamiza gore oldukca diisiiktiir
(14). Tirkiye’de akne wvulgaris tanist alan hastalarda
yapilan bir ¢alismada; GETAT uygulayan hastalarda
yontemi doktora bildirme oranit %2.8 olup bu ¢alismaya
gore bildirim oldukga diisiiktiir (15). Izmir ilinde yapilan
¢alismada bildirimin daha yiiksek olmasi, ¢aligmalarin
yapildig1r bolgelerdeki Srneklem gruplarinin saghigin
sosyal belirleyicileri acisindan farkli 6zelliklere sahip
olmasindan kaynaklanabilir. Akne vulgarisli hastalarda
yapilan ¢alismada bildirimin ¢aligmamiza gore diisiik
¢tkmast ¢alismanm belirli bir hastaliga yodnelik
yapilmasindan kaynaklanabilir.

Akne vulgaris tanis1 alan hastalarda yapilan ¢alismada
hastalarda fayda gérme %46.7, yan etki oldugunu ifade
edenlerin oran1 %10.8°dir. Bahsedilen ¢aligmada tercih
edilen tedavilerin dagilimi ise %35.4 oraninda modern
tip, %50 oraninda hem modern tip hem de GETAT
yontemleri, %14.6 oraninda ise sadece GETAT
yontemidir (15). Yurtdisinda yapilan bir c¢alismada
biitiin GETAT yontemlerinin etkili ve glivenli olmadigi,
kullanilan GETAT yoOntemlerinin  yan  etkileri

olabilecegi, bu yontemlerinin saglik hizmetleriyle ve

bilgilendirme esliginde verilmesi gerektigi
vurgulanmistir (16). Yurtdisinda yapilan baska bir
calismada ise bireylerin GETAT yo6ntemlerini giivenli
(%86.9) ve etkili (%93.7) bulduklar1 saptanmistir (17).
Trinidad ve Tobago’da saglik calisanlariyla yapilan bir
calismada, doktorlarin %51.9’u ve eczacilarin %63.3’1
kombinasyon tedavisinin sadece geleneksel tedavi
kullanimimdan daha etkili oldugunu bildirmistir (18).
Hindistan’da yapilan bir ¢alismada bireylerin GETAT 1
tercih etme nedenleri; tam iyilesme (%25), kolay
bulunabilirlik (%17) ve yan etki olmamasi (%30) olarak
bildirilmektedir. Ayn1 ¢aligmada, kadinlarin erkeklere
gore yiiksek oranda GETAT’in modern tiptan daha
giivenli oldugunu bildirdigi (p<0.05) ve calismaya
katilan tiim bireylerde GETAT in modern tiptan daha
giivenli bulunma oraninin %25 oldugu saptanmistir
(19). Bireylerin GETAT yontemlerinden fayda
gordiiklerini ifade ettikleri aragtirmalar mevcuttur (20,
21). Tirkiye’de kronik hastaligi olmayan cocuklarla
yapilan  bir  ¢alismada ~ GETAT’1  tedavinin
basarisizligindan dolayr kullananlarmm oran1 %35.4,
GETAT’tan tam fayda gorenlerin oran1 %22.9, kismen
fayda gorenlerin orani %58.3, GETAT 1n yan etkisi
oldugunu bildirenlerin oran1 ise %11.3’tlir (22).
Italya’da yapilan bir derleme ¢alismasinda doktorlarin
stk stk GETAT ile iligkili sorularla karsilastiklar1 fakat
egitim ve deneyimlerinin yetersiz olmasindan dolay1 bu
sorulara tarafsiz ya da olumsuz yanitlar verme ve
GETAT’1 hastalarla tartigmaktan kag¢inma ihtimaline
deginilmektedir (23). Literatiirde yer alan yurt i¢i ve yurt
dist ¢aligmalarin bulgular1 ¢alismamiz bulgulariyla
benzesmekte olup ulasilabilen bircok c¢alismada;
bireylerin GETAT 1n yan etkileri ya da ilag etkilegimleri
ile ilgili bilgi sahibi olmadiklari, Geleneksel ve
tamamlayici tip kullanimina bireysel karar verdikleri ve
kullanimda  herhangi  bir simirlama  olmadigi,
karsilastiklar: saglik ¢alisanlart ve 6zellikle doktorlarla
GETAT konusunda tatmin edici bir bilgi aligverisi
yapilmadig1 goriilmektedir.

Bu bilgiler 1s1ginda GETAT kullanimimin 6demesinin
saglik sigortast kapsamina alinmasi, GETAT yontemi

uygulayicilarinin ~ egitimli  ve  sertifikali  olmasi,
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denetimin olmadigr uygulamalarin Onlenmesi ve
ilgililere  bildirimi, GETAT yontemlerinin yan
etkilerinin hastalarca hekimlere bildirimi ve hekimlerin
buna yonelik sorgulama yapmasi, kullanilan GETAT
yontemlerinin ve yan etkilerinin hasta bilgi sistemlerine
kayit edilmesi gereklidir. Ayrica GETAT yontemlerinin
kullanicilarina ve saglik profesyonellerine, kapsamli
tamitim  ve gerekli bilgileri iceren egitimler
saglanmalidir.  Geleneksel ve tamamlayict tip
kullanicilarina  kullandiklart  ydntemin uygulama
seklinden, yan etki gostermesine kadar birgok konuda
danigmanlik verilerek yonlendirmelerin saglanmasi ve
saglik hizmetine entegre olmayan kullanimlarin
onlenmesi saglanmalidir. Saglik profesyonellerine ve
ozellikle hekimlere hastalariyla GETAT"1
danisabilecegi, tartisabilecegi diizeyde bir profesyonel
ve standart prosediir sunulmalidir. Tiirkiye’de GETAT
yontemlerinin etkililigi, ilag etkilesimleri, yan etkileri,
tibbi tedavi ile birlikte kullanimina yonelik daha detayli
bilimsel ¢alismalara ihtiyag vardir.

Arastirmanin tek merkezde yapilmasi, belirli bir zaman
diliminde yapilmast ve {ilkeye genellenemeyecek
olmasi bu ¢alismanin siirliligidir. Bu ¢aligmanin giiglii
yanlarindan biri; toplumdaki bireylerin halihazirda
kullandiklar1 gesitli GETAT yontemlerini, ne amagla
kullandiklarini, GETAT yontemleri ve tibbi tedavi
yaklasimlarmna  iliskin  disiincelerini  literatiire
kazandirmasidir. Bdoylelikle saglik profesyonellerinin
toplumdaki bireyler tarafindan yaygin sekilde kullanilan
GETAT yontemlerine iliskin  farkindaliklarinin
arttirilmast ve bu yontemlerin denetimli bir sekilde
kullanilmas1 ve saglik sistemine entegre edilmesinde
yeni stratejiler ve yaklagimlar gelistirilmesine katki

saglanacag diistiniilmektedir.
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EDILEN CANDIDA TURLERINDEKI INT, HWP, PLB, SAP VE
ALS GENLERININ MOLEKULER TESPITI
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oz
Amac: Vulvovajinal  kandidiyazis, kadinlarn  yaklagik
%?75’inde yasamlar1 boyunca en az bir kez goriilen yiizeysel
mantar enfeksiyonudur. Baz1 genler, Candida tiirlerinin vajina
mukozasina  ve hiicrelerine

epitel yapismasinda  ve

patogenezinde rol oynamaktadir. Bu ¢alismanin amact,
vulvovajinal kandidiyazisli hastalardan izole edilen Candida
suslarindaki HWP1 (hifal duvar proteini), ALS1 (agglutinin
benzeri sekans), SAP1 (sekrete aspartil proteaz), PLBI
(fosfolipaz B), INTI

arastirilmasidir.

(integrin A) genlerinin sikliginin
Gerec¢ ve Yontemler: Calismaya molekiiler teknik kullanilarak
tamimlanan 100 vajinal Candida izolati dahil edildi. izole edilen
tim Candida suslarinda, enfeksiyon da 6nemli rol oynayan
INT1, HWP1, PLB1, SAP1 ve ALS1 genlerinin varlignt PCR

yontemi kullanilarak aragtirtldi.

SAP1, INT1 ve HWPI

Candida suslar1 arasinda en yaygm, PLB geni en az tespit

Bulgular: viriilans  genleri
edilen gen olmustur. Candida albicans suslarinda SAP1
(%93.0) geni en ¢ok saptanan viriilans geni olurken, bunu
HWP1 geni (%86) takip etmistir. Benzer sekilde non-albicans
Candida tirlerinde saptanan viriilans genleri arasinda SAP1
geni (%86) en fazla saptanan viriilans geni olmustur. Farkli
Candida tiirlerinin %95’inde VVK’ya neden olabilecek en az

iki viriilans faktort tanimlanmistir.

Sonu¢: Bu calismada elde edilen sonuglar, vulvovajinal
kandidiyazis enfeksiyonu sirasinda eksprese edilen INT, HWP,
PLB, SAP ve ALS genlerinin, Candida suslarinin vajinaya
adezyonuna ve

biyofilm olusumuna katkida bulunmus

olabilecegini diislindiirmektedir.

Anahtar Kelimeler: Candida, vulvovajinal kandidiyaz, viriilans

genleri, adezyon.

ABSTRACT
Objective: Vulvovaginal candidiasis is a superficial fungal
infection that occurs in approximately 75% of women at least
once in their lifetime. Some genes are involved in the adhesion
and pathogenesis of Candida species to the mucosa and
epithelial cells of the vagina. The aim of this study was to
investigate the frequency of HWP1 (hyphal wall protein), ALS1
(agglutinin-like sequence), SAP1 (secreted aspartyl proteases),
PLBI1 (phospholipase B), INT1 (integrin A) genes in Candida
strains isolated from vulvovaginal candidiasis patients
Material and Methods: The study included 100 vaginal
Candida isolates identified by using molecular technique. The
presence of INT1, HWPI1, PLB1, SAP1 and ALS1 genes, which
play an important role in infection, were investigated using PCR
method in all isolated Candida strains.
Results: SAP1, INTI
commonly found in Candida strains, while the PLB gene was
least detected. The SAP1 (93.0%) gene was the most detected
virulence gene, followed by the HWPI1 gene (86%) in

and HWP1 virulence genes were

Candida albicans strains. Similarly, among the virulence genes
in non-albicans Candida strains, the SAP1 gene (86%) was the
most detected virulence gene. At least two virulence factors
have been identified that can cause VVC in 95% of the different
Candida species.

Conclusion: The results obtained in this study suggests that
INT, HWP, PLB, SAP and ALS genes expressed during
vulvovaginal candidiasis infection may have contributed to the
adherence of Candida strains to the vagina and biofilm

formation.

Keywords: Candida, vulvovaginal candidiasis, virulence genes,

adhesion.
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GIRIS
Candida cinsleri insanlarda, hayvanlarda ve c¢esitli
ortamlarda bulunabilen, kadinlarda ise vajinal liimende
asemptomatik olarak kolonize olan bir maya mantar
cinsidir (1). Candida ve Lactobacillus cinsi
mikroorganizmalar, konak vajen florasinda bir dengeye
sahiptir (2). Bu dengenin bozulmasi halinde
vulvovajinal kandidiyazis (VVK) adi verilen Candida
tiirlerine bagli enfeksiyonlar ortaya ¢ikabilmektedir (3).
Candida cinsi mayalarin viriilans faktorleri hastaligin
patogenezinde olduk¢a aktif rol oynamaktadir. Bu
viriilans faktorleri arasinda adezyon, konak tanima
biyomolekiilleri (adezinler) ile konak savunmasindan
kacma, konak dokuda biyofilm olugumu, proteinazlar ve
lipazlar gibi dokuya zarar veren hidrolitik enzimlerin
iiretimi yer almaktadir (4).
Konak hiicre ylizeyine adezyon, insan dokularina fungal
kolonizasyonunda ilk adimi olusturmaktadir. Epitel
hiicrelerine adezyon islemi, genel olarak diger
hiicrelerin yiizeyindeki amino asit ve seker tamamlayici
reseptorlere spesifik olarak baglanan adezin ad1 verilen
Ozel yilizey proteinleriyle saglanmaktadir. Candida
tirlerinin  adezyonuna ve endotelyal hiicrelere
baglanmasina aracilik eden agliitinin benzeri sekans
(ALS) gen ailesi bagta C. albicans (1-7,9) olmak tizere
C. parapsilosis, C. tropicalis, C. dubliniensis, C.
guilliermondii ve C. lusitaniae’de tanimlanmigtir. Bu
gen adezyonun yami sira hif olusumu i¢in de oldukga
o6nemlidir (5-7).
Hiicre duvari proteini 1 (HWPI1), maya benzeri hif
mantarlarinda bulunan 6nemli viriilans faktdrlerinden
birisidir. Bu protein, konak epitelinin ylizeyindeki ¢esitli
proteinlere baglanmada rol oynayan énemli bir adezyon
faktoridiir (8). Bir diger viriilans faktorii olan Integrin
benzeri protein 1 (INT1), mantarin epitel hiicrelerine
adezyonuna ve filamentdz biyiimesine katkida
bulunmakta olup ayrica hiicre dis1 sinyallere yanit olarak
morfolojik degisikligi azaltabilmektedir (9).
Maya mantarlarininin patojenitesinden sorumlu olan
diger viriilans faktorleri ise proteaz ve fosfolipaz gibi
hiicre dis1 hidrolitik enzimlerdir. Bu enzimler konak

dokularima adezyonda, penetrasyonda, invazyonda ve

konaka dokularinmn yikiminda ©nemli bir rol
oynamaktadir. Bu enzimler, bu islevi konaga ait hiicre
zar1 bilesenlerini etkisiz hale getirerek saglamakta ve bu
sayede konaga invazyonu kolaylastirmaktadir (10).
Sekretuvar aspartil proteazlar (SAP), Candida cinsi
mayalarda bulunan genis bir SAP gen ailesi tarafindan
kodlanan 6nemli bir hidrolitik enzim grubudur. Bu gen
ailesi basta C. albicans olmak iizere (SAP1-10), C.
dubliniensis’te (SAP 1-7), C. tropicalis'te (SAP1-4),
ayrica C. parapsilosis’te (SAP1-3) tanimlanmstir. Bu
gen ailesi Candida cinsi mantarlarin enfeksiyonunda
olduk¢a OSnemli olup, artmis adezyon ve fenotipik
degiskenlikte, hematojen yolla olusan kandidiyazisin
ilerlemesinde ve konakg¢i1 dokulara invazyonda onemli
rol oynamaktadir (6,11,12).

Hidrolazlar, ayirdiklart ester bagina gore A, B, C ve D
olmak ftizere dort sinifa ayrilan fosfolipaz grubunu
meydana getirmektedir. Candida tiirlerinin hemen
hemen ¢ogu, bu dort sinifa ait fosfolipazlari sentezleme
yetenegine sahiptir. Fosfolipaz enzimleri, hiicre
zarlarmin  fosfolipidlerini  hidrolize ederek konak
hiicrenin  lizisinin  indiiklenmesine  ve  doku
penetrasyonuna katkida bulunmaktadir. Bu nedenle
fosfolipaz enzimleri mantar enfeksiyonunun ilerlemesi
ile dogrudan iliskilidir (6,13).

GEREC VE YONTEM

Bu caligmaya daha dnce Tokak ve ark. (14) tarafindan
VVK siipheli hastalardan izole edilen ve genotipik
olarak tanimlanan 100 Candida susu dahil edildi.
Calisma icin KTO Karatay Universitesi ilag ve Tibbi
Cihaz Digt  Arastirmalar Etik Kurulundan onay
alimmigtir  (Say1:  E-41901325-200-50504, Tarih:
30.12.2022). Verilerin degerlendirilmesinde SPPS 24
(IBM SPSS statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.) istatistik paket programi
kullamlmustir. Istatistiksel anlamlhilik diizeyi p<0.05
olarak kabul edildi.

DNA  Izolasyonu ve Viriilans Genlerinin PCR
Yontemiyle Belirlenmesi

Calismada izole edilen Candida suslarindan DNA
izolasyonu, High Pure PCR Template Hazirlama Kiti
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(Roche Diagnostic, ABD) kullanilarak iiretici firmanin
talimatlarina gore yapildi. Calismada kullanilan primer
sekanslari ve iiriin boyutlart Tablo 1’de verildi. PCR,
MgCl; igermeyen 10x PCR tamponundan 2.5 ul, 2.5
mM  MgCl,, her bir deoksiniikleosit trifosfattan
(dNTP'ler) 1 pl, her primerden 0.4 ul (10mM), 0.08 ul
Taq polimeraz (Thermo Scientific, ABD), 1.25 nl kalip
DNA ve 25 pl'ye kadar steril distile su eklenerek, 25

ul'lik reaksiyon karisiminda gergeklestirildi. PCR
reaksiyonlar1  Tablo 1’de  verilen  kosullarda
gergeklestirildi.  Amplikonlar etidyum bromiir (0.5
pg/mL TAE) ile boyandi ve ardindan %1.5’1ik agaroz
jel iizerinde yiiriitiildii. Jel goriintilleme sistemi (Major

Science, ABD) ile fotograflandi.

Tablo 1: Oligoniikleotid primer dizisi ve PCR amplifikasyonu igin PCR protokolii

Genler Primer dizi

Uriin boyutu PCR
(bp) protokolii

F-ATGACTCCAGCTGGTTC
HWP1

94 °C-4 dk
94°C-30's
572 bp 52 °C-1dk 35x

R-TAGATCAAGAATGCAGC

72 °C-2 dk
72 °C-5 dk

F-ACTAGTGAACCAACAAATACCAGA
ALS1

94 °C-2 dk
94 °C-4 dk
318 bp 52 °C-1dk 35x

R-CCAGAAGAAACAGCAGGTGA

72 °C-2 dk
72 °C-5 dk

F-AAGCTCTGATACCTACACTAGCGA
INT1

92 °C-5 dk
92 °C-1 dk
239 bp 65 °C-1 dk 30x

R- GTTAGGTCTAAAGTCGAAGTCATC

72 °C-1dk
72 °C-5 dk

F-GCTCTTGCTATTGCTTTATTA
SAP1

95 °C-5 dk
95 °C-4 dk
253 bp 49 °C-1 dk 30x

R- CATCAGGAACCCATAAATCAG

72 °C-1dk
72 °C-5 dk

F-ATGATTTTGCATCATTTG
PLB1

94 °C-5 dk
94 °C-1 dk
751 bp 47 °C-1 dk 35%

R-AGTATCTGGAGCTCTAC

72 °C-1 dk
72 °C-5 dk

BULGULAR

Bu c¢alismaya, VVK’l1i hastalarin vajinal siiriintii
orneklerinden izole edilen ve molekiiler yontemle
tanimlanan 100 Candida tirii dahil edilmistir.
Caligmaya dahil edilen izolatlarin %57’si (57) C.
albicans, %26’s1 (26) C. glabrata, %12’si (12) C. kefyr,
%3’ (3) C. krusei ve %2’si (2) C. dubliniensis’i
icermektedir.

Calismaya dahil edilen Candida suslar1 arasinda en
yiiksek HWP1 gen frekansi C. krusei'de (%100)
bulunmus olup, bunu C. albicans (%86) izlemistir. izole

edilen Candida suslar1 arasinda ALS1 viriilans geninin

varligi en yiiksek oranda C. albicans (%75.4), C. krusei
(%66.7) ve C. kefyr (%66.7)’de bulunmustur. SAP1
geninin varligi en yiiksek oranda C. albicans (%93)
suslarinda saptanmig, bunu %88.5 ile C. glabrata
izlemigtir. Non-albicans Candida (NAC) suslan
arasinda INTI gen orami C. dubliniensis (%2100)
suslarinda en yiiksek oranda bulunurken bu oran C.
albicans suslarinda %86 olarak belirlenmistir. Son
olarak, Candida suslari arasinda PLB1 viriilans geninin
varhigi en yiiksek oranda C. kefyr’de (%100) saptanmig

olup, bunu %70.2 lik oranla C. albicans izlemistir
(Sekil 1).
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C. albicans C. glabrata

mALS1 AINT1

Sekil 1: Candida suslar1 arasinda viriilans genlerinin dagilimi

TARTISMA

Candida tiirlerinin genital sistem mukozasindaki
patojenitesi VVK’ya neden olmaktadir. Yapilan
¢aligmalar son yillarda VVK’l1 hasta sayisinda 6nemli
bir artis oldugunu gostermektedir (15). C. albicans
tiirlerinin farkli konaklardaki enfeksiyonunda cesitli
viriilans faktorleri dnemli rol oynamaktadir. Bu viriilans
faktorleri arasinda maya ve hif formlart arasindaki
morfolojik  gegig, hiicre yiizeyinde adezinlerin
ekspresyonu ve invazyon, tigmotropizm, biyofilm
olusumu, fenotipik degisim ve hidrolitik enzimlerin
salgilanmasi yer almaktadir (4).

Adezinler, C. albicans’in inert polimerlere veya insan
hiicrelerinin  yiizeyindeki proteinlere baglanmasina
aracilik eden mantar yiizey molekiilleridir (16). Adezin
molekiillerini kodlayan genler arasinda ALS1, HWP1
ve INT1 gibi genler yer almaktadir (17).

HWP1 geni tasiyan Candida tiirleri vajinal mukozaya
yerlesme ve burada kalma yetenegine sahiptir. Nas ve
ark.’nin yapmis oldugu bir caligmada VVK’l1 olan
dogum oOncesi ve iireme c¢agindaki kadinlardan almig
oldugu vajinal siiriintii orneklerinden izole edilen
suslardaki HWP1 geninin sirasiyla %60 ve %73’iinde
eksprese edildigini bildirmistir (18). Perez ve ark., 264
kadin hastadan alinan vajinal siiriinti 6rneginde C.
albicans tirtinin HWP1 gen sikligin1i %75 olarak

bulmuslardir (19). Calismamizda adezin genlerinden

40
30
20
0 I . I- o R [ —

C. kefyr C. dublinensis C. krusei

HWP1 mSAP1 mPLB1

biri olan HWP1 geninin sikligi C. albicans suslarinda
%86, NAC suslarinin ise %69.8 olarak bulunmustur.
ALS genleri tarafindan kodlanan ALS proteinleri, C.
albicans’in hiicre yiizeyinde yaygin olarak dagilmakta
olup, bu proteinler konak-patojen etkilesiminde énemli
bir rol oynamaktadir (20). Roudbarmohammadi ve ark.,
ireme cagmdaki VVK’li kadinlardan alinan vajinal
stiriintii 6rneklerinde C. albicans suslarimin ALS1 gen
sikligmmi %75 olarak saptamislardir (21). Bagka bir
calisgmada C. albicans suglarinda ALS1 gen sikligi
%100 olarak bildirilmistir (22). Calismamizda ALSI
geninin sikligi C. albicans izolatlarinda %75.4 iken,
NAC suslarinda ise bu oran %60.5 olarak saptanmustir.
INT1, Candida tiirlerinin epitel hiicrelerine adezyonuna
katkida bulunan viriilans genleri arasinda 6nemli bir
yere sahiptir. Shrief ve ark., tarafindan yapilan bir
caligmada C. albicans suslarinda INT1 gen frekansi
%72 olarak bulunmustur (23). Calismamizda INT1 gen
frekanst C. albicans izolatlarinda %382.5, NAC
suslarinda ise %67.4 olarak bulunmustur.

Proteinazlar, kollajen, miisin ve keratin gibi konak
epitelyal ve mukozal bariyer proteinlerini bozan énemli
bir  hidrolitik enzim grubudur. Bu enzimler
komplemanlarin, antikorlarin, sitokinlerin vb. immiin
sistem  elemanlarinin  pargalanmasiyla ~ Candida
mayalarinin konak hiimoral ve hiicresel bagisikligina

direnmesine yardimci olmaktadir (24).
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Lian ve Lui, VVK klinik bulgu ve semptomlari olan
hastalarda yaptiklar1 ¢alismada C. albicans suslarinin
16’smin  (%75) SAP1 genine sahip oldugunu
bildirmislerdir (25). VVK’l1 kadinlar iizerinde yapilan
bagka bir ¢alismada izole edilen Candida tiirlerinin
%98.3’tinde  SAPI geni  saptanmistir  (26).
Caligmamizda 57 C. albicans izolatindan 53 (%93)
izolatin ve NAC suslarindan 37 (%86) izolatin SAPI
genini tagidigt saptanmustir.

PLB1 genleri Candida tiirlerinin tutunmasinda ve
invazyonunda gerekli olan, konakg¢i hiicre zarinmn
bozulmasina ve hatta yirtilmasina neden olan viriilans
genleridir (27). Lotfali ve ark. calismalarina dahil
ettikleri hastalarin vajinal 6rneklerinden izole edilen C.
albicans tiirlerinde PLB1 geni siklgimi %53.3 olarak
saptanmigtir (28). Perez ve ark.’nin VVK’li kadinlar
lizerine yaptigi ¢alismada ise C. albicans tiirlerinin
%100’inde  PLBI genini  saptamistir  (29).
Calismamizda PLB1 sikhigi Candida tiirleri arasinda
farklilik gostermis olup PLB1 geni siklig1 C. albicans
suslarinda %70, NAC suslarinda ise %39.53 olarak
saptanmistir.

Calismamizin bazi sinirliliklar: bulunmaktadir. Bunlar;
I. Bu ¢alismada Candida suslarmin sahip oldugu ALS1,
HWPI, INT1, PLBI ve SAPI1 genleri PCR yo6ntemi ile
belirlenmis  olup, gen ekspresyon  ¢alismasi
yapilmamustir.

I1. Caligmaya dahil edilen Candida suslarinin ALS (1-7,
9), SAP (1-10) ve PLB (1-4) ailelerinde yer alan
genlerden sadece bir tanesi iizerinde durulmustur.

1. Calismamizin kiiciik 6rneklem boyutuna sahip
olmasi nedeniyle, elde edilen sonuglar ile ilgili

genelleme yapilamamigtir.

Candida tiirlerinin  firsatgr  patojene  doniigmesi
genellikle vajinal ortamdaki degisikliklere bagl olarak
gerceklesmektedir. Yapilan son caligmalar ile VVK
gelisiminin patogenezini anlamada 6nemli ilerlemeler
kaydedilmistir. Bu ¢aligmalar Candida tiirlerinin neden
oldugu vajinal enfeksiyonlarin patogenezinin, bazi
viriilans genlerinin diferansiyel ekspresyonu ile iliskili

olabilecegini bildirmektedir. Yapilan c¢alismalarda

viriilans genleri daha ¢ok C. albicans suslarinda
arastiritlmis olup NAC suslarinda ise arastirilmamistir.
Calismamizda C. albicans suslarinda saptanan INT,
HWP, PLB, SAP ve ALS genlerinin saptanma orani
diger caligmalar ile uyumlu bulunmustur. NAC
suslarinda bulmus oldugumuz yiiksek viriilans orani ise
yapilacak olan calismalarda bu suslarin da g6z ardi
edilmemesini gostermektedir. Bu g¢alismada sunulan
sonuglar VVK enfeksiyonu esnasinda INT, HWP, PLB,
SAP ve ALS genlerinin eksprese edildigini
gostermektedir, bu da viriilans genlerinin farkli
kombinasyonlarmin  Candida suslarinin  vajinaya
tutunmasmma ve VVK enfeksiyonuna katkida
bulundugunu diisiindiirmektedir. Bununla birlikte,
viriilans genlerinin molekiiler mekanizmasini ve
bunlarin enfeksiyon bolgesine katkisini karakterize
etmek i¢in daha fazla numuneyi igeren ileri diizey

caligmalar yapilmasi kanaatindeyiz.

Cikar Catigmast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmasi bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: ST, THK,
EGM.; Analiz/Yorum: ST, IHK, EGM, FB; Veri
Saglama: JEH, FET; Yazim: ST, EGM, FB; Gozden
Gegirme ve Diizeltme: IHK, JEH, FET; Onaylama: ST,
[HK.

Destek / Tesekkiir Beyani: Calismada higbir kurum ya
da kisiden finansal destek alinmamustir.

Etik Kurul Onami: KTO Karatay Universitesi Ilag ve
Tibbi Cihaz Dist Aragtirmalar Etik Kurulundan onay
alimmigtir ~ (Say1:  E-41901325-200-50504, Tarih:
30.12.2022).
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ABSTRACT

Objective: Cancer is a pervasive disease characterized by its
widespread occurrence and challenging treatment process.
While numerous agents, including viruses, have been identified
as potential causes of cancer in both adults and children, the
complete pathogenesis of cancers remains incompletely
elucidated. This study aimed to examine the presence of four
viral agents, namely Human T-cell Lymphotropic Virus Type 1
(HTLV-1), Epstein-Barr Virus (EBV), Kaposi's Sarcoma-
Associated Herpesvirus (KSHV), and Human Parvovirus B19
(HPV B19), in blood samples obtained from pediatric patients
(n=64) diagnosed with B cell acute lymphoblastic leukemia
(ALL), T cell ALL, Hodgkin lymphoma, and patients with
relapsed leukemia and lymphoma.

Material and Methods: The whole blood samples collected
from the patients during the pre-treatment and post-treatment
periods underwent polymerase chain reaction (PCR) and real-
time PCR to identify the presence of the viral genomes of
HTLV-1, EBV, KSHV, and HPV B19. The samples that tested
positive were subsequently subjected to Sanger sequencing,
followed by phylogenetic analysis.

Results: Among a total of 64 samples analyzed, HTLV-1,
KSHYV, and HPV B19 were found to be negative. However,
EBYV genome was detected in six samples (9.37%) from patients
with ALL and Hodgkin lymphoma, comprising both pre-
treatment (n=3) and post-treatment (n=3) cases. Subsequent
sequencing and alignment of the positive EBV samples with
other EBV sequences deposited in GenBank revealed a high
degree of similarity.

Conclusion: Our findings suggest that EBV may be one of the
viral agents implicated in pediatric cancer cases involving
leukemia and Hodgkin lymphoma. Therefore, it is
recommended to consider testing for the presence of EBV
genome in these patient populations within the context of
Tiirkiye. This information contributes to a better understanding
of the viral etiology underlying pediatric cancers, enabling the
development of targeted diagnostic and therapeutic strategies in
the future.

Keywords: Human T-cell lymphotropic virus type 1, Epstein-
Barr virus, Kaposi’s sarcoma associated herpesvirus, human
parvovirus  B19, acute lymphoblastic leukemia, Hodgkin
lymphoma

(074

Amagc: Kanser, yaygm goriilmesi ve zorlu tedavi siireci ile
karakterize yaygin bir hastaliktir. Viriisler de dahil olmak iizere
bircok etken hem yetiskinlerde hem de ¢ocuklarda kanserin
potansiyel nedenleri olarak tanimlanmis olsa da kanserlerin
patogenezi tam olarak aydinlatilamamistir. Bu ¢alisma, B
hiicreli akut lenfoblastik 16semi (ALL), T hiicreli ALL, Hodgkin
lenfoma tanis1 almis ve 16semi ile lenfoma niikseden pediatrik
hastalardan elde edilen kan 6rneklerinde (n=64), insan T-hiicreli
lenfotropik viriis tip 1 (HTLV-1), Epstein-Barr viriisii (EBV),
Kaposi sarkom iliskili herpesviriis (KSHV) ve insan parvovirus
B19'un (HPV B19) varligini incelemeyi amaglamustir.

Gere¢ ve Yontemler: Hastalardan hem tedavi oncesi hem
tedavi sonrast donemlerinde tam kan Ornekleri alinmis ve bu
orneklerde HTLV-1, EBV, KSHV ve HPV B19 viral genom
varligini tespit etmek i¢in polimeraz zincir reaksiyonu (PCR) ve
gercek zamanli PCR yapilmistir.  Pozitif drneklerden Sanger
sekanslama ile sekans analizi yapilmis ve filogenetik analizler
gerceklestirilmistir.

Bulgular: Toplam 64 6rnek analiz edildiginde, HTLV-1, KSHV
ve HPV BI19'un negatif oldugu belirlenmistir. Ancak, EBV
genomu ALL ve Hodgkin lenfoma hastalarindan alti 6rnekte
(%9.37) tespit edilmistir; bu 6rnekler hem tedavi 6ncesi (n=3)
hem de tedavi sonrasi (n=3) vakalarda saptanmistir. Pozitif
EBV orneklerinin sekanslama sonrasinda ve GenBank'ta
bulunan diger EBV dizileri ile hizalanmas, birbirleri ile yiiksek
derecede benzerlik gosterdigini ortaya koymustur.

Sonu¢: Bulgularimiz, EBV'nin, 16semi ve Hodgkin lenfomali
pediatrik kanser vakalarinda etkili olan viral ajanlardan biri
olabilecegini diisiindiirmektedir. Bu nedenle, Tiirkiye'deki bu
hasta popiilasyonunda EBV genomunun varligimi test edilmesi
onemli olabilecektir. Bu veri, pediatrik kanserlerin temelindeki
viral etiyolojiyi daha iyi anlamamiza ve gelecekte hedefe
yonelik tan1 ve tedavi stratejilerinin gelistirilmesine yardimeci
olacaktir.

Anahtar Kelimeler: Insan T-hiicreli lenfotropik viriis tip 1,
Epstein-Barr viriisii, Kaposi sarkom iliskili herpesvirus, insan
parvovirus B19, akut lenfoblastik l6semi, Hodgkin lenfoma
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INTRODUCTION

Childhood cancer stands as a prominent cause of
mortality within the pediatric population, and globally,
leukemia, lymphoma, and central nervous system
tumors emerge as the most prevalent malignancies
among children (1). According to the Centers for
Disease Control and Prevention, malignant neoplasms
account for 18.8% and 16.2% of total deaths among
children aged 5-9 and 10-14 years, respectively, in the
United States in 2010 (2). The etiology of cancer
involves a significant contribution of various viruses,
including Human T-cell leukemia virus type 1 (HTLV-
1), Epstein-Barr virus (EBV), Kaposi's sarcoma-
associated herpesvirus (KSHV), human
papillomaviruses, hepatitis C virus, hepatitis B virus,
simian vacuolating virus 40, BK virus, and JC virus (3).
Furthermore, human parvovirus B19 (HPV B19) has
been associated with specific cancer types including
acute leukemias (4).

HTLV-1 is correlated with a spectrum of clinical
presentations, encompassing adult T-cell lymphoma
(ATL), lymphoma, HTLV-1l-associated myelopathy
(HAM), tropical spastic paraparesis (TSP), distinctive
dermatological lesions, lymphadenopathy,
hepatosplenomegaly, and uveitis (5,6). EBV is
responsible for a spectrum of illnesses, encompassing
Hodgkin's lymphoma, stomach cancer, nasopharyngeal
carcinoma (NPC), Burkitt lymphoma, diffuse large B-
cell lymphomas, infectious mononucleosis, and a
variety of other malignancies originating from both
lymphoid and epithelial sources (7). KSHV is linked to
conditions including Kaposi sarcoma, non-Hodgkin B-
cell lymphomas, and multicentric Castleman's disease
(8). HPV B19 significantly impacts the erythroid
progenitor cells in human bone marrow, leading to
temporary erythropoiesis suppression and severe
complications in individuals with hematologic disorders
and immunodeficiency. Chronic HPV B19 infection is
observed in both adult and pediatric patients with acute
lymphocytic leukemia (ALL) (4,9). These viruses are
associated with various diseases, including lymphomas

and other malignancies. Their infection can lead to the

development of cancerous conditions in affected
individuals.

The principal aim of this study was to assess the
existence of HTLV-1, EBV, KSHV, and HPV B19
within whole blood samples collected from pediatric
cancer patients in Tiirkiye. Furthermore, we aimed to
explore the potential influence of immunosuppressive

cancer treatments on the presence of viral genomes.

MATERIALS AND METHODS

Samples

Children between the ages of 2-16, applied to the
Department of Hematology of Ankara Children's Health
and Diseases Hematology Oncology Training and
Research Hospital between the years of 2010-2017, who
have symptoms such as paleness, fever, vomiting,
excessive fatigue, loss of appetite and excessive weight
loss were taken in the present study. A total of 32
patients were included to the study, who are diagnosed
B cell acute lymphoblastic leukemia (ALL) (n=9), T cell
ALL (n=6), Hodgkin lymphoma (n=8), relapsed from
leukemia and lymphoma disease (n=9). The laboratory
diagnosis of ALL and Hodgkin's lymphoma is
conducted through routine diagnostic procedures such
as staining, immunohistochemistry and flow cytometry
at the Ankara Children's Health and Diseases
Hematology Oncology Training and Research Hospital
(10-12). Leukemia patients were tested for the EBV by
ELISA or PCR in an external private diagnostic
laboratory and Hodgkin lymphoma patients were
subjected to EBV assessment using immuno-
histochemistry in the hospital. All results of the patients
were negative for EBV (data not shown). When the
diagnosis was confirmed, two sets of whole blood
samples were collected from each of the 32 patients: the
initial sampling occurred prior to the commencement of
treatment when patients were newly diagnosed (pre-
treatment period, n=32), while the subsequent sampling
took place on the 33rd day of the treatment regimen
(post-treatment period, n=32). The therapies of the ALL
and Hodgkin lymphoma patients are maintained
according to the ALL IC-BFM 2009 protocol, and
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ABVE-PC protocol, respectively (13,14). The study
protocol was approved by the Clinical Research Ethics
Committee of the Ankara Children's Health and
Diseases Hematology Oncology Training and Research
Hospital (Date:21.03.2016, Number:2016-011).

DNA Isolation

DNA isolation from samples was performed using the
PureLink Genomic DNA Mini Kit (K182002,
Invitrogen, CA, USA). In brief, 200 pl of whole blood
sample, 20 pl proteinase K and 20 pl RNase were mixed
in a sterile microcentrifuge tube. The mixture was
slightly vortexed and allowed to stand at the room
temperature for 2 minutes. Then 200 pl lysis solution is
added to the mixture, vortexed and incubated at 55 °C
for 10 minutes in a water bath (BM15, Niive, Tiirkiye).
200 pl of 100% ethanol was added to the mixture and
vortexed. The prepared lysate was transferred to the
purification column. The tubes were centrifuged at
10,000 x g for 1 minute (5417R, Eppendorf, Germany).
After centrifugation, the column was placed in a new
collection tube. 500 pl of wash solution 1 was added into
the column and centrifuged at 10,000 x g for 1 minute.
After centrifugation, the column was placed in a new
collection tube. 500 pl of wash solution 2 was added into
the column and centrifuged for 3 min at 13,000 x g. The

column was placed in a sterile 1.5 ml microcentrifuge

tube and 200 pl elution buffer was added to the column
tube and incubated for 1-2 min at room temperature.
Thereafter, the column tube was centrifuged at 10,000 x
g for 1 min. DNA samples collected in the
microcentrifuge were stored at -20 °C for further
analyses.

Polymerase Chain Reaction (PCR)

To investigate the presence of EBV, KSHV, HPV B19,
and HTLV-1 genomes in the samples, PCR was
performed. The human glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) gene was used as a
housekeeping gene in PCR. To amplify the viral genes
and GAPDH, the primer pairs shown in Table 1 were
used and the PCR mix was optimized as containing
DNA sample, 10 pmol forward and reverse primer, 1.25
mM dNTP, 5x PCR buffer, 50 mM MgCl,, 2.5 U Taq
DNA polymerase in total 50 upl volume. The PCR
conditions used for amplification are summarized in
Table 2. The PCR products were analyzed by 1.2%
agarose gel electrophoresis including ethidium bromide
and visualized by UV transilluminator (Illuminx,
Nyxtechnik, USA). The positive DNA controls for each
virus were kindly provided by Diizen Laboratory
(Ankara, Tiirkiye).

Table 1: Targeted genes and virus-specific primer sequences investigated in the study

Target / Gene Sequence Product Reference
owiomers  ISCONGTICTOASTANIASCOST gy
I A o
pvesi 53 CCACTATOMACTGCCAATAS s
e S SeToATComceAseTons o @)
Human / GAPDH F: 5-AGGGCTGCTTTTAACTCTGGT-3' 204 bp (38)

R: 5-CCCCACTTGATTTTGGAGGGA-3'

KSHYV: Kaposi’s sarcoma associated herpesvirus, EBV: Epstein-Barr virus, HPV B19: Human parvovirus B19, HTLV-
1: Human T lymphotropic virus, GAPDH: Glyceraldehyde-3-phosphate dehydrogenase, F: Forward, R: Reverse, bp: Base

pair.
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Table 2: The PCR conditions optimized for detection of viral agents

Virus Denaturation Amplification

Final elongation No of amplification cycles

95°C30s
54°C30s
72°C30s

KSHV 95 °C 2 min

72 °C 5 min x 40

95°C30s
53°C30s
72°C30s

HPV B19 95 °C 2 min

72 °C 10 min x 35

95°C20s
59°C20s
72°C20s

EBV 95 °C 2 min

72 °C 5 min x 40

95°C20s
58°C20s
72°C20s

HTLV 95 °C 2 min

72 °C 10 min x 36

KSHYV: Kaposi’s sarcoma associated herpesvirus, EBV: Epstein-Barr virus, HPV B19: Human parvovirus B19, HTLV-

1: Human T lymphotropic virus.

Real-time PCR

Real-time PCR mix contained DNA, 2x SYBR Green
master mix (04707516001, Roche, Germany), 0.5 pmol
forward and reverse primers, and PCR grade water up to
a volume of 20 pl. The reactions were carried out on

LightCycler 96 real-time PCR instrument (Roche,

Mannheim, Germany) and each reaction condition were
optimized for the viral agents (Table 3). A total of 38
cycle amplifications were performed in all reactions.
After the amplification, Cq values, amplification curves
and melting curve analysis of the samples were

evaluated using LightCycler 96 software 1.1.

Table 3: The real-time PCR conditions optimized for detection of viral agents

Viruses Preincubation 3-step amplification Melting
95°C10s 95°C10s

KSHV 95 °C 10 min 54°C10s 65°C60 s
72°C10s 97°C1ls

95°C10s 95°C10s

HPV B19 95 °C 10 min 53°C10s 65°C60s
72°C10s 97°Cls

95°C10s 95°C10s

EBV 95 °C 10 min 59°C10s 65°C60s
72°C10s 97°Cls

95°C10s 95°C10s

HTLV 95 °C 10 min 54°C10s 65°C60s
72°C10s 97°Cls

KSHV: Kaposi’s sarcoma associated herpesvirus, EBV: Epstein-Barr virus, HPV B19: Human parvovirus B19, HTLV-

1: Human T lymphotropic virus

Cloning and plasmid isolation

To validate the EBV presence and acquire the viral
genomic sequence, EBV gp220 gene was initially
cloned using the TA cloning kit (K2040, Invitrogen, CA,

USA) according to manufacturers’ instructions.
Transformation of the recombinant plasmid DNA into
E. coli was done using the heat shock method. Each

media containing transformed E. coli was inoculated on
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LB agar containing 100 pg/ml ampicillin and the plates
were incubated overnight at 37°C. Colonies on LB agar
were checked by PCR screening method to determine
whether EBV gp220 gene was successfully cloned
(15,16). The plasmid DNAs from positive colonies were
isolated using the PureLink HiPure Plasmid Midiprep
kit (K210005, Invitrogen, California, USA) according to
manufacturers’ instructions. The isolated plasmid DNA
was suspended in 200 pl of TE buffer and stored at -20
°C.

Sequencing and Phylogenetic Analysis

Three out of the positive 6 samples and one EBV
positive control sample were sequenced by RefGen
Tiirkiye)
sequencing using EBV-specific primers (Table 1). The

Biotechnology (Ankara, with  Sanger
consensus viral sequences and other EBV genome
sequences from the GenBank database were aligned
using the MUSCLE algorithm in MEGA 7 software.
Phylogenetic analysis was performed using MEGA 7
software and a phylogenetic tree was created using the
neighbor-joining method, the p-distance nucleotide
substitution model, and bootstrap analysis with 500
replicates.

Statistical Analysis

The McNemar test was used for statistical analyses in
IBM SPSS Statistics 21 software (Chicago, U.S.A.) to

assess pre- and post-treatment EBV positivity status

within groups and in all patients. Results were

considered statistically significant at p<0.05.

RESULTS

A total of 64 whole blood samples of 32 patients who
were diagnosed as B cell ALL (n=9), T cell ALL (n=6),
Hodgkin lymphoma (n=8), relapsed from leukemia and
lymphoma disease (n=9) were investigated for genome
presence of HTLV-1, EBV, KSHV and HPV B19 by
both conventional PCR and real-time PCR. According
to PCR and real-time PCR results, HTLV-1, KSHV and
HPV B19 were not detected in any of the samples.

Among investigated viral agents, only EBV was positive
in 6 patients by both PCR and real-time PCR (Figure 1).
EBV positivity was determined in 2 patients who had
ALL, 1 patient who had Hodgkin's lymphoma, and 3
patients who had relapses (Table 4). Whole blood
samples (n=64) were taken in both pre-treatment (n=32)
and post-treatment (n=32) periods from all patients. Out
of the 6 patients with a positive EBV genome, 3 were
during the pre-treatment phase, and the remaining 3
were in the post-treatment phase. However, none of
these patients showed positivity in both the pre-
treatment and post-treatment periods (Table 4). No
statistically significant difference was found (p>0.05)
for pre- and post-treatment EBV positivity status within

groups and in all patients.

1 n & 840 L3t 0. umn T 1A00 1N

Tyce

Figure 1: Real-time PCR amplification curve graphic of Epstein-Barr virus positive samples and positive controls.
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Table 4: Diagnosis, sampling time, and EBV-positivity
status of the patients

The cloning of the gp220 gene of the EBV isolates

obtained from this study was confirmed by PCR and

Diagnosis  Patients Pre- Post- real-time PCR (Supplementary Figure 1). After
treatment treatment
confirmation of cloning the samples were sequenced.
1 Negative Negative The EBV gp220 sequences obtained from this study are
§ 2 Negative Negative deposited to GenBank with accession numbers of
g(' 3 Negative Negative MT445990-MT445992 for EBV isolates
§ 4 Negative Positive AZkUr/TUrkiye/Z, AZkUr/TUrkiyel3, and
5 Negative Negative Azkur/Turkiye/4, respectively.  Azkur/Turkiye/1
- ) (GenBank accession number MT445989) is the EBV
6 Negative Negative
positive control for sequencing and confirmation.
7 Negative Negative
8 Negative Negative Sequence and phylogenetic analysis of the EBV positive
9 Negative Negative 3 samples revealed that the obtained isolates were
j 10 Negative Negative similar. The samples (namely; Azkur/Turkiye/2,
<=( 11 Negative Negative Azkur/Turkiye/3, and Azkur/Turkiye/4) have similarity
[5]
Q‘; 12 Negative Negative between 91.9-98.03% to each other (Table 5).
13 Negative Negative
— - Table 5: The percentage matrices of the Epstein-Barr
14 Positive Negative virus isolates obtained from this study. The matrices
15 Negative Negative were conducted with Clustal Omega 2.1.
16 Negative Negative Tiirkiye 3 Tiirkiye 2 Tiirkiye 4
© 17 Negative Negative
§ 18 Positive Negative
§, 19 Negative Negative Tiirkiye 3 100.00 93.60 91.90
< 20 Negative Negative
X
[@)) - .
g 21 Negative Negative Tiirkiye 2 93.60 100.00 98.03
22 Negative Negative
23 Negative Negative
24 Negative Positive Tiirkiye 4 91.90 98.03 100.00
(%)
% 25 Negative Negative
[ 26 Negative Positive PR ,
é 9 EBV Tiirkiye isolates were phylogenetically close to
S 27 Negative Negative Chinese EBV isolate which is from gastric carcinoma
g 28 Negative Negative (KX674064.1), and three EBV saliva isolates from
g 29 Nega“ve Nega“ve United Klngdom (M62989201, M62989211,
.8 s .
g 30 Positive Negative MG298927.1). EBV  Tiirkiye isolates  have
= - ) phylogenetically distance to Canadian EBV isolates
bt 31 Negative Negative
- which are gained from gastric adenocarcinoma
32 Negative Negative

(MG021308.1, MG021310.1, MG021311.1) (Figure 2).
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Figure 2: The phylogenetic tree of EBV positive samples obtained from this study.

DISCUSSION

The present investigation encompassed four viral
agents, utilizing whole blood samples gathered from
pediatric cancer patients in both the pre-treatment and
post-treatment periods. This selection of viral agents
was informed by scientific literature and International
Agency for Research on Cancer (IARC) reports,
classifying HTLV-1, EBV, and KSHV as Group 1
agents due to their recognized potential to cause cancer
in humans (17). Our findings suggest a potential
involvement of EBV as a viral agent in pediatric cancer
cases, encompassing leukemia and Hodgkin lymphoma.
Considering the Turkish context, it is recommended to
consider assessing the presence of the EBV genome.

Despite sporadic instances of HTLV-specific antibody
responses detected in merely two healthy blood donors,
the genomic presence of HTLV has yet to be ascertained
within the afflicted patient population in Tirkiye. In
Tiirkiye, Kaposi's sarcoma presence has been only
shown in pediatric liver transplant recipients (18-20).
HPV BI19 seroprevalence in central Tiirkiye was
reported as 20.7% in pediatric patients (21). HPV B19
DNA had been detected in the bone marrow aspiration

sample of an 8-year-old patient with pre-B cell ALL and

anti-HPV B19 IgM positivity had been reported in two
children with pre-B cell ALL in Tirkiye (22,23). Our
study revealed no indications of HTLV, KSHV and
HPV B19 genome presence in pediatric individuals
diagnosed with ALL or lymphoma, highlighting the
need for future research efforts to encompass a more
diverse and extensive patient cohort within the Turkish
context to enhance our understanding of these viral
infections in pediatric cancer patients.

In Tirkiye, EBV positivity had been reported in
pediatric patients with Burkitt’s lymphoma and non-
Hodgkin lymphomas (24,25). In the current study, out
of the 64 samples analyzed, the EBV genome was
identified in 6 samples (9.37%). Specifically, one
patient with T-cell ALL, one patient with B-cell ALL,
one patient with Hodgkin's lymphoma, and three
patients with relapses demonstrated positive EBV
results in both PCR and real-time PCR analyses (Table
4). In a study conducted in Tiirkiye, EBV positivity was
reported as 30.2% in pediatric patients with primary
immunodeficiency and most of them were diagnosed
with lymphoma (26). The relatively small patient cohort
in this study may explain the lower EBV positivity

among pediatric cancer patients in Tirkiye.
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Sequence and phylogenetic analysis of the EBV samples
from this study have high similarity (91.9-98.03%)
(Table 5). According to the phylogenetic tree, EBV
Tiirkiye isolates were close to Chinese and English EBV
isolates which are from gastric carcinoma and saliva
samples (Figure 2). The EBV isolates in this study were
from whole blood samples of pediatric cancer patients.
On the other hand, only the gp220 gene of EBV was
cloned and sequenced in the present study. Sequences of
other genes or whole genome of EBV isolates could be
gained in further studies.

Studies have demonstrated that elevated plasma levels
of EBV DNA have predictive utility in assessing NPC
risk, treatment response to EBV-associated non-
Hodgkin lymphoma, prediction of biological and
clinical characteristics of Hodgkin lymphoma, and
persistent infection in the early treatment of lymphoma
(27-31). It is demonstrated that the quantitative
surveillance of EBV-DNA levels, commencing at the
outset and continuing throughout EBV-associated
lymphoproliferative disease (EBV-LPD) therapy, has
the potential to serve as a potent instrument for fine-
tuning and choosing treatments in individuals with
EBV-LPD (32). In this study, we did not perform
quantitative real-time PCR to measure EBV DNA levels
in plasma samples. Nonetheless, the findings of the
aforementioned researches suggest a requirement for
extensive investigations aimed at determining the
plasma EBV DNA load across diverse cohorts of cancer
patients in Tiirkiye.

EBV reactivation can be induced by various factors,
with immunosuppressants being the most relevant
reason for viral reactivation (33). In our study, three
patients who tested negative during the pre-treatment
period became EBV-positive after receiving treatment
that included immunosuppressant agents. This
observation could be interpreted as viral reactivation
attributed to the wuse of immunosuppressants.
Nevertheless, the underlying cause behind the transition
from pre-treatment EBV positivity to post-treatment

EBV negativity in the three patients remains elusive.

The results of this study indicated that vigilant
monitoring of viral agents, particularly EBYV, is
imperative throughout the pre-treatment and post-
treatment phases in pediatric cancer patients in Tiirkiye
to comprehensively assess the treatment process and
establish effective treatment protocols. Given the
sample size of this study, it is advisable that future
research endeavors encompass a broader patient cohort,
potentially involving diverse cancer types, to further

enhance the scope and depth of the investigations.

Conflict of Interest: The authors have indicated no
conflicts of interest regarding the content of this article.
Researchers’ Contribution Rate Statement.
Concept/Design: AKA, YK; Analysis/Interpretation:
AKA, YK, HMO; Data Collection: AKA, YK, HMO,
EA; Writer: AKA, YK, HMO, EA; Critical Review:
AKA; Approver: AKA, YK, HMO, EA

Support and Acknowledgment: This work was supported
by Scientific Research Projects Coordination Unit of
Kirikkale University, project number 2016/116. This
study includes part of master thesis of Yasin KOKSAL.
Ethics Committee Approval: The study protocol was
approved by the Clinical Research Ethics Committee of
the Ankara Children's Health and Diseases Hematology
Oncology  Training and  Research  Hospital

(Date:21.03.2016, Number:2016-011).

REFERENCES

1. Steliarova-Foucher E, Colombet M, Ries LAG,
Moreno F, Dolya A, Bray F et al. International
incidence of childhood cancer, 2001-10: A
population-based registry study. Lancet Oncol.
2017;18(6):719-31.

2. National Vital Statistics Reports. Accessed date: 3
September 2023 / Erisim tarihi: 3 Eylil 2023:
https://www.cdc.gov/nchs/data/nvsr/nvsr62/nvsr62_
06.pdf

3. Ameya G, Birri DJ. The molecular mechanisms of
virus-induced human cancers. Microb Pathog.
2023;183:106292.

KUTFD | 445



Koksal Y et al.
Epstein-Barr Virus In Leukemia and Hodgkin Lymphoma

KU Tip Fak Derg 2023;25(3):438-447
Doi: 10.24938/kutfd. 1345541

4. Kerr JR, Mattey DL. The role of parvovirus B19 and
the immune response in the pathogenesis of acute
leukemia. Rev Med Virol. 2015;25(3):133-55.

5. Eusebio-Ponce E, Anguita E, Paulino-Ramirez R,
Candel FJ. HTLV-1 infection: An emerging risk.
Pathogenesis,  epidemiology, diagnosis and
associated  diseases. Revista  Espafiola de
Quimioterapia. 2019;32(6):485-496.

6. Ratner L. Molecular biology of human T cell
leukemia  virus. Semin Diagn Pathol.
2020;37(2):104-9.

7. Grywalska E, Rolinski J. Epstein-Barr virus-
associated lymphomas. Semin Oncol.
2015;42(2):291-303.

8. Calabro ML, Sarid R. Human Herpesvirus 8 and
lymphoproliferative disorders. Mediterr J Hematol
Infect Dis. 2018;10(1):€2018061.

9. Heegaard ED, Brown KE. Human parvovirus B19.
Clin Microbiol Rev. 2002;15(3):485-505.

10.Weir EG, Borowitz MJ. Flow cytometry in the
diagnosis of acute leukemia. Semin Hematol.
2001;38(2):124-38.

11.Li W. Flow Cytometry in the Diagnosis of
Leukemias. In: Leukemia. Exon Publications. 2022:
53-77.

12. Klinisyen-Patolog Ortak Lenfoma Kursu- Hodgkin
Lenfoma: Histopatoloji ve Ayirict Tani. Accessed
date: 1 September 2023 / Erisim tarihi: 1 Eyliil 2023:
https://www.thd.org.tr/etkinlikler/3/kongre-ve-
kurslar/328/klinisyen-patolog-ortak-lenfoma-kursu.

13.A Randomized Trial of the I-BFM-SG for the
Management of Childhood non-B  Acute
Lymphoblastic Leukemia. Accessed date: 1
September 2023 / Erisim tarihi: 1 Eylil 2023:
https://www.bialaczka.org/wp-
content/uploads/2016/10/ALLIC_BFM_2009.pdf.

14.Schwartz CL, Constine LS, Villaluna D, London
WB, Hutchison RE, Sposto R et al. A risk-adapted,
response-based approach using ABVE-PC for
children and adolescents with intermediate- and
high-risk Hodgkin lymphoma: The results of P9425.
Blood. 2009;114(10):2051-59.

15. Azkur AK, van der Poel WHM, Aksoy E, Hakze-van
der Honing R, Yildirim M, Yildiz K. Development
and validation of SYBR Green- and probe-based
reverse-transcription real-time PCR assays for
detection of the S and M segments of Schmallenberg
virus. J Vet Diagn Invest. 2020;32(5):710-17.

16. Azkur AK, Bolat Y, Doymaz MZ. Amplification of
the matrix gene of RBOK vaccine strain of
rinderpest virus (RPV) by polymerase chanin
reaction and cloning into TOPOR XL cloning
vector. Turk J Vet Anim Sci. 2003;27(1):229-33.

17. International Agency For Research On Cancer
(IARC). Accessed date: 1 September 2023 / Erisim
tarihi: 1 Eylil 2023: https://monographs.iarc
.who.int/agents-classified-by-the-iarc/.

18. Yazan Sertoz R, Kalfaoglu H, Dundar IH, Birinci I,
Bakir Saygan M, Baskir MB et al. Anti-HTLV I/l
seroprevalence in healthy blood donors the first
diagnosed two cases in Turkey. Journal of Clinical
Virology. 2015;70:S119.

19. Yuksekkaya HA, Arikan C, Yazici A, Baran M,
Aydogdu S, Kilic M. Successful treatment of a child
having generalized Kaposi’s sarcoma after living
donor liver transplantation with conversion to
sirolimus. Pediatr Transplant. 2009;13(3):375-78.

20. Karakoyun M, Onen S, Baran M, Cakir M, Ecevit
CO, Kilic M et al. Post-transplant malignancies in
pediatric liver transplant recipients: Experience of
two centers in Turkey. Turk J Gastroenterol.
2018;29(1):89-93.

21. Tiirk Dagi H, Ozdemir M, Baykan M, Baysal B,
Universitesi Meram Tip Fakiiltesi S, ve Klinik
Mikrobiyoloji Anabilim Dal1 M et al. Investigation
of parvovirus B19 seroprevalence in various age
groups in Central Anatolia Region, Turkey.
Mikrobiyol Bul. 2010;44(3):467-72.

22. Tiifek¢i O, Bengoa SY, Erdem M, Oren H. Induction
failure in acute leukemia or parvovirus B19
infection? J Pediatr Hematol Oncol. 2017;39(7):565.

23.Yetgin S, Cetin M, Aslan D, Ozyiirek E, Anlar B,
Ugkan D. Parvovirus B19 infection presenting as

pre-B-cell acute lymphoblastic leukemia: A transient

KUTFD | 446



Koksal Y et al.
Epstein-Barr Virus In Leukemia and Hodgkin Lymphoma

KU Tip Fak Derg 2023;25(3):438-447
Doi: 10.24938/kutfd. 1345541

and progressive course in two children. J Pediatr
Hematol Oncol. 2004;26(10):689-92.

24. Tacyildiz N, Cavdar AO, Ertem U, Oksal A, Kutluay
L, Uluoglu O et al. Unusually high frequency of a
69-bp deletion within the carboxy terminus of the
LMP-1 oncogene of Epstein-Barr virus detected in
Burkitt’s lymphoma of Turkish children. Leukemia.
1998;12(11):1796-805.

25.Tinguely M, Briindler MA, Gogos S, Kerl K,
Borisch B. Epstein-Barr virus association in
pediatric abdominal non-Hodgkin-lymphomas from
Turkey. Arch Immunol Ther Exp (Warsz).
2000;48(4):317-22.

26. Cekic S, Metin A, Aytekin C, Edeer Karaca N, Baris
S, Karali Y et al. The evaluation of malignancies in
Turkish primary immunodeficiency patients; a
multicenter study. Pediatr Allergy Immunol.
2020;31(5):528-36.

27.Chen WJ, Xu WN, Wang HY, Chen XX, Li XQ, Xie
SH et al. Plasma Epstein-Barr virus DNA and risk of
nasopharyngeal carcinoma in a prospective
seropositive
2021;21(1):651.

28.Jo SA, Hwang S-H, Kim SY, Shin H-J, Chung JS,
Sol MY et al. Quantitation of whole blood Epstein-

population. BMC Cancer.

Barr virus DNA is useful for assessing treatment
response in patients with non-Hodgkin’s lymphoma.
Int J Lab Hematol. 2010;32(1 Pt 1):e106-13.

29.Li X, Yang SE, Guo YQ, Shen MX, Gulikezi LG,
Zhao B et al. Clinical significance of quantitative
analysis of plasma epstein-barr virus DNA in
patients of Xinjiang Uygur nationality with
Hodgkin’s Lymphoma. Asian Pac J Cancer Prev.
2012;13(12):6379-84.

30.Hohaus S, Santangelo R, Giachelia M, Vannata B,
Massini G, Cuccaro A et al. The viral load of
Epstein-Barr virus (EBV) DNA in peripheral blood
predicts for biological and clinical characteristics in
Hodgkin  lymphoma.  Clin  Cancer  Res.
2011;17(9):2885-92.

31.Zeng M, Jia Q, Chen J, Xu L, Xie L, Cheng Q et al.
High plasma EBV-DNA load and positive EBER

status associated with viral recurrence and persistent
infection in early treatment of lymphoma. Clin Exp
Med. 2023;23(4):1307-16.

32.Van Esser JWJ, Niesters HGM, Thijsen SFT, Meijer
E, Osterhaus ADME, Wolthers KC et al. Molecular
quantification of viral load in plasma allows for fast
and accurate prediction of response to therapy of
Epstein-Barr virus-associated lymphoproliferative
disease after allogeneic stem cell transplantation. Br
J Haematol. 2001;113(3):814-21.

33.LiuJ, Gao H, Xu LP, Mo XD, Liu R, Liang S et al.
Immunosuppressant indulges EBV reactivation and
related lymphoproliferative disease by inhibiting
V62+ T cells activities after hematopoietic
transplantation  for blood malignancies. J
Immunother Cancer. 2020;8(1):e000208.

34. Lallemand F, Desire N, Rozenbaum W, Nicolas JC,
Marechal V. Quantitative analysis of human
herpesvirus 8 viral load using a real-time PCR assay.
J Clin Microbiol. 2000;38(4):1404-8.

35. Telenti A, Marshall WF, Smith TF. Detection of
Epstein-Barr virus by polymerase chain reaction. J
Clin Microbiol. 1990;28(10):2187-90.

36. Toppinen M, Norja P, Aaltonen LM, Wessberg S,
Hedman L, Soderlund-Venermo M et al. A new
guantitative PCR for human parvovirus B19
genotypes. J Virol Methods. 2015;218:40-5.

37. Mahzounieh M, Ghorani M, Karimi A, Pourgheysari
B, Nikoozad R. Prevalence of Human t-
lymphotropic virus types | and Il in patients with
hematological  Disorders in  Isfahan, Iran.
Jundishapur J Microbiol. 2015; 8(6):e17201.

38.1to TK, Ishii G, Chiba H, Ochiai A. The VEGF
angiogenic switch of fibroblasts is regulated by
MMP-7 from cancer cells. Oncogene. 2007
26(51):7194-203.

KUTFD | 447



DOI: 10.24938/kutfd.1345562

Original Article

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2023;25(3):448-454

Ozgiin Arastirma

ETIOLOGICAL FEATURES OF CASES WITH CHEST PAIN IN
THE PEDIATRIC CARDIOLOGY OUTPATIENT CLINIC

Gogiis Agrist ile Cocuk Kardiyoloji Poliklinigine Basvuran Vakalarin Etiyolojik Ozellikleri
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ABSTRACT
Objective: Chest pain in children, especially in adolescence,
constitutes a significant proportion of the presentations to
pediatric cardiology clinics. We aimed to determine the
frequency of chest pain causes in the pediatric age group and

the importance of echocardiography.

Material and Methods: We retrospectively examined the
etiological and epidemiological characteristics of patients with
chest pain who were admitted to Kirikkale University Medical
Faculty Hospital Pediatric Cardiology Clinic and Pediatric
Emergency Service between 2014 and 2019.

Results: One thousand hundred sixty-four patients were
enrolled in this study. The mean age of the patients was
12.942.0 years (range 10-17 years).  Echocardiographic
evaluation was performed in 87.9% (n=1023) of 1164 patients.
In 769 (75.2%) patients, there was no cardiac abnormality.
Mitral valve prolapse (MVP) was detected in 164 (16.0%)
patients. Out of these patients, 116 (11.3%) also had mitral
insufficiency (MI). There was a female preponderance
(117/164, 71.4%) among the patients with MVP. Patients with
normal echocardiography findings, were compared with
patients who had MVP+MI with respect to mean hemoglobin,
mean corpuscular volume, Creatine kinase, Creatine kinase-
MB, troponin, pro-B-type natriuretic peptide, and C-reaktif
protein levels. There was no significant difference between

these groups with respect to these parameters.

Conclusion: We showed that MVP/MI is the most common
cause of cardiac related chest pain in children. Therefore, chest
pain, especially with physical examination findings, such as a
murmur, should be evaluated by a pediatric cardiologist, ideally
by echocardiography.

Keywords: Chest pain, mitral valve prolapse, cardiac markers

(074
Amac: Gogiis agris1 cocuk popiilasyonunda, 6zellikle addlesan
donemde cocuk kardiyoloji polklinigine bagvurularda &nemli
bir sikdyet bulgusudur. Caligmanin amaci, gogiis agrist sikayeti
ile bagvuran hastalarin etiyolojik ozelliklerinin = sikligini

belirlemek  bu  konuda  ekokardiyografinin  &nemini

degerlendirmektir.
Gere¢ ve Yontemler: 2014-2019 yillar1 arasinda Kirikkale
Tip Fakiiltesi
Klinigi'ne gogiis

Universitesi Hastanesi Cocuk Kardiyoloji

agrist  sikayeti ile basvuran hastalarin
etiyolojik ve epidemiyolojik ozelliklerini retrospektif olarak

inceledik.

Bulgular: Bu calismaya bin yiiz altmis dort hasta dahil edildi.
Hastalarin yas ortalamasi 12.942.0 (dagilim 10-17) idi. 1164
hastanin %87.9'una (n=1023) ekokardiyografik degerlendirme
yapildi. 769 (%75.2) hastada kardiyak anormallik yoktu. Mitral
valv prolapsusu (MVP) 164 (%16.0) hastada saptandi. Bu
hastalarin 116'sinda (%11.3) ayrica mitral yetmezlik (MY)
vardr. (117/164 (%71.4)). MVP'li hastalarda kadin istiinligi
vardi (117/164, %71.4). Ekokardiyografi bulgulari normal olan
hastalar, ortalama hemoglobin (Hb), ortalama eritrosit hacmi
(MCV), CK, CK-MB, Troponin, Pro-BNP ve CRP diizeyleri
MVP+MI  olan
parametreler agisindan bu gruplar arasinda anlamli fark yoktu.

acisindan hastalarla  karsilagtirlldi.  Bu

Sonu¢: Cocuklarda kardiyak iliskili gégiis agrisinin en yaygin
nedeninin MVP/MI oldugunu gosterdik. Bu nedenle 6zellikle
ifurim gibi fizik muayene bulgusu olan gogiis agrisi, bir

pediatrik kardiyolog tarafindan ideal olarak ekokardiyografi ile

degerlendirilmelidir.

Anahtar Kelimeler: Gogiis agrisi, mitral valv prolapsusu,

kardiyak belirtegler
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INTRODUCTION
Chest pain in children, especially in adolescence,
constitutes a significant proportion of presentations to
pediatric cardiology and pediatric emergency clinics (1).
Chest pain causes restriction of activities and
absenteeism from school in children, and anxiety in
families, although there is no organic etiology in most
cases. Unlike in adults, chest pain rarely relates to
cardiac disease in children. However, certain disorders
such as myocarditis, hypertrophic cardiomyopathy, and
myocardial ischemia that can cause chest pain can lead
to sudden death (2,3). Although serious cardiac
disorders are rare in children, pediatric patients cannot
fully describe and localize their pain, which may lead to
the performance of expensive cardiac tests to exclude
cardiac chest pain (4). Investigation of cardiac disorders
using electrocardiography (ECG), echocardiography
(ECHO), telecardiography, and cardiac enzymes may
sometimes be exaggerated (5,6). In this study, we
retrospectively  examined the etiological and
epidemiological characteristics of patients with chest
pain to determine the respective frequencies of chest
pain causes; we also aimed to investigate the importance
and the role of echocardiography and markers of
myocardial injury, including creatine kinase (CK),
creatine kinase myocardial band (CK-MB), and
troponin (Tn) levels in making the diagnosis of cardiac

chest pain.

MATERIALS AND METHODS
This study included children with chest pain aged
between 10-18 years who were admitted to Kirikkale
University Medical Faculty Hospital Pediatric
Cardiology Clinic between 2014-2019. The Kirikkale
University School of Medicine Ethics Committee
approved the study (Date: 8.1.2020, Number:
2019.12.07). In practice, almost all patients with chest
pain who were referred from the emergency or pediatric
polyclinic were seen by a pediatric cardiologist at our
hospital. The inclusion criterias were: patients who
presented due to chest pain and do not have any pre-
existing chronic diseases such as cardiovascular,

metabolic, or systemic illnesses. Patients for whom no

other system-related cause could be found to explain
chest pain were included in the idiopathic chest pain
group. Patients with known cardiac disease and
insufficient data were excluded from the study. We
recorded the demographic data of the patients, such as
age and gender, as well as the results of the tests and
studies to evaluate chest pain, including
electrocardiography, echocardiography, complete blood
count, and biochemical analysis.

Echocardiography was performed using “Vivid 3
Expert” and “Vivid 7 Pro ECO” devices of General
Electric Medical Systems (United States) and probes of
3, 5, 7 MHz. All measurements were performed by the
same pediatric cardiologist (CS). In the measurements,
images were taken in subcostal, parasternal long axis,
short axis, apical four-chamber, five-chamber, and
suprasternal positions, and hemodynamic functions
were evaluated with M-mode, 2-dimensional and
Doppler echocardiographic examinations. In addition, a
tissue Doppler study was performed. American Society
of Echocardiography recommendations were taken as a
reference for all measurements (7).

All possible heart conditions such as patent foramen
ovale (PFO), patent ductus arteriosus (PDA),
myocarditis, pericarditis or valve pathologies were
reviewed in echocardiographt

Statistical analysis

SPSS (Statistical Package for the Social Sciences)
version 20.0 software (SPSS Inc.) was used to analyze
the study data. The categorical variables were expressed
as frequency and percentage, and continuous variables
as mean and standard deviation (SD). The student’s t test
was used for data with standard variables to compare
means, and the Mann-Whitney-U test was used to

compare non-normally distributed pairwise means.

RESULTS
One thousand hundred sixty-four patients were enrolled
in this study. The mean age of the patients was 12.9+£2.0
years (range 10-17 years). Fifty-two point six percent of
the patients were female. The month with the highest
number of patient presentations was February (12.1%) ,

and July was the month with the lowest number of
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patient presentations (5.3%). The rate of admission to
the pediatric emergency service due to chest pain was
0.84%. Echocardiographic evaluation was performed in
1023 of 1164 patients (87.9%). In 769 patients (75.2%)
there was no cardiac abnormality. Mitral valve prolapse
(MVP) was detected in 164 (16.0%) patients. Out of
these patients, 116 (11.3%) had also mitral insufficiency
(M1). In addition, 72 (7.0%) patients had patent foramen
ovale (PFO), 22 (2.1%) patients had atrial septal defect
(ASD), and 4 (0.4%) patients had patent ductus

Figure 1: Distribution of the echocardiography findings

arteriosus (PDA) (Figure 1). The remaining disorders
found in the patients were aortic insufficiency (n=3),
isolated mitral insufficiency (n=2), operated ventricular
septal defect (n=2), aortic coarctation (n=1), aortic
stenosis (n=1), operated aortic dilation (n=1), operated
Tetralogy of Fallot (n=1), single ventricle (n=1),
tricuspid insufficiency (n=1), and ventricular septal
defect (VSD) (n=1). The majority of those who had
MVP were female (117/164, 71.4%).
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Patients with normal echocardiography findings (n=769, troponin, Pro-BNP, and CRP levels (Table 1). There was
75.2%) were compared with patients with MVP+MI
(n=116, 11.3%) with respect to mean hemoglobin (Hb),

mean corpuscular volume (MCV), CK, CK-MB,

no significant difference between these groups with

respect to these parameters.

Table 1: Comparison of laboratory finding of MVVP/MI and normal patients

Patients with

Patients with without cardiac
Parameter MVP/MI origin p
(N=116) (N=769)
Mean Hb* 13.6+1.2 13.8 +1.2 0.156
Mean MCV* 85.3£5.8 83.3+5.4 0.070
Median ProBNP** (min-max) 34.9 (6.2-499.7) 37.2 (5-704) 0.442
Median Troponin I**(min-max) 0.01 (0.003-0.103) 0.005 (0.003-35.3) 0.501
Median CK-MB**(min-max) 18 (7.6-100) 20.2 (3.3-274) 0.140
Median CK** (min-max) 87.2 (34-5.294) 99 (25-2.967) 0.080

Hb:Hemoglobin, MCV: Mean corpuscular volume, ProBNP: Pro-B-type natriuretic peptide, CK:Creatine kinase
*Student’s t test
** Mann Whitney U test
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Table 2: Distribution of the etiologies of chest pain

Etiologies of chest pain N (%)*

Non cardiac 1000 (85.9)
Idiopathic 485 (41.7)
Musculoskeletal system pain 168 (14.4)
Psychogenic 110 (9.5)
Respiratory system 157 (13.5)
Gastrointestinal system 80 (6.9)

Cardiac origin (MVP) 164 (14.1)
MVP/MI 116 (9.9)

*n/Total patient number (1164)
MVP: Mitral valve prolapse, MI: Mitral insufficiency

DISCUSSION

Although parents of children presenting with chest pain
may be excessively concerned about cardiac causes,
chest pain in children is usually caused by non-cardiac
causes (8). In contrast to the known relationship
between chest pain with angina pectoris and myocardial
infarction in adult patients, previous studies have shown
that heart-related disorders are seen in as low as 1-5% of
the pediatric patients (9-12).

When the previous studies were examined, it was seen
that the rates of admission to the pediatric emergency
service with chest pain ranged from 0.25% to 5.2%
(13,14). In our study, the rate of admission to the
pediatric emergency service with chest pain was 0.84%.
Since children who present with chest pain are often
referred to pediatric cardiology outpatient clinics
without a detailed evaluation, to relieve families'
concerns and mitigate the malpractice risk, the
frequency of admission to pediatric cardiology
outpatient clinics for chest pain has gradually increased
(15,16). Sudden deaths in athletes, which have increased
in recent years, cause anxiety in both families and
physicians. Therefore, the evaluation of chest pain
requires further testing, which may lead to excessive and
unnecessary use of resources (17). In addition the
psychological effect of unnecessary testing or long-term
follow-up for inconsequential diagnoses is another
handicap.

Studies have shown that the incidence of chest pain is
generally equal in male and female genders, which is in

accordance with our findings (13,14). Studies have also

shown that chest pain is more common in the pubertal
period (18,19). Aygiin et al. found a mean age of 7.82
years for patients with chest pain, as opposed to
12.02+3.16 years in our study (20). Psychological
problems during puberty may be the reason for chest
pain. They also found that there was an increase in
patient admissions during the winter months, as we
demonstrated in our study. We believe that infections in
winter and during the semester break may lead to an
increased admission rate.

When no explanation is found for chest pain it is called
idiopathic chest pain. Although, in our study, the rate of
idiopathic chest pain was consistent with the literature,
Saleeb et al. showed a lower rate (1%) of cardiac origin
of chest pain in 3700 pediatric patients (21). The rate of
non-cardiac pain etiologies was as follows: 52.1%
idiopathic, 36.4% musculoskeletal, 6.5% respiratory,
0.9% psychogenic, 2.9% gastrointestinal (21). We
thought that the difference couldbe attributed to varying
lifestyles and living conditions in these two different
societies, especially in terms of their impact on
psychogenic, gastrointestinal and musculoskeletal
systems. The relatively high number of cardiac origin
pain in our study compared to the Saleeb study could be
attributed to the high rate of application to clinic in their
study.

The relationship between pain with meals and an
epigastric indigestion history should be questioned.
Previous studies prospectively showed that 33.3% of the
patients who were admitted to the cardiology outpatient
clinic due to chest pain had also epigastric tenderness
(22,23). Ninety-three point two percent of these patients
had positive endoscopic findings, including various
degrees of gastritis (23).

Chest pain was classified as psychogenic unless an
organic cause could be identified. Psychogenic chest
pain can occasionally result from anxiety or a
conversion disorder triggered by stress factors (24).
Aygiin et al. found that psychogenic causes of chest pain
constitute 28.4% of all chest pain episodes (20).
Therefore, it should be first questioned whether there is

any stress factor in a patient. However, since our study
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was retrospective, Beck depression scale and anxiety
scales could not be performed for anxiety disorder,
attention deficit hyperactivity disorder, and behavioral
disorders. We found a rate of 9.5% for psychological
causes using patient history alone.

Respiratory system disorders causing chest pain are
mainly pneumonia, asthma, pneumothorax, pulmonary
embolism, and pleural effusion, among others (25). In a
previous study, the prevalence of respiratory disorders
in patients with chest pain was 12% (26). In our study,
the corresponding figure was similar, i.e. 13.5% when
patients with fever, cough and abnormal respiratory
findings were excluded.

Cardiac disorders are the most feared causes of chest
pain in children. Studies have shown that cardiac
problems are a rare cause of chest pain in childhood,
with a prevalence of 1-5% (9-12). Unlike pervious
studies on the subject, our study included patients with
MVP, resulting in a higher rate of cardiac disease among
our patients compared to the literature. Although the true
frequency of MVP is unknown, it has been reported as
0.3-21% (27). Like previous studies, there was a female
preponderance in MVP patients. MVP should be
considered especially in female patients who present
with complaints of chest pain and palpitation (28). The
diagnostic criteria we based on for MVP, include the late
systolic posterior displacement on M-mode, bulging
into the left atrium on 2D long-axis view, and thickening
of the mitral leaflets (29). However postmortem data
showed that the sensitivity and specificity of
echocardiography in diagnosing MVP was 88 percent
and 82 percent, respectively (30).

The most common complication of MVP is mitral
regurgitation. Chest pain associated with MVP+MI
reportedly causes more frequent pain. In a study, 67.3%
of patients with MVP also had mitral insufficiency (31).
Similarly, 70.7% of our MVP patients had MI. Patients
with MVP do not need routine antibiotic prophylaxis for
bacterial endocarditis; however, it should be considered
for patients who also have MI (32). Systolic murmur
(midsystolic/pansystolic) is an important physical

examination sign for MVVP/MI (33). Therefore, a careful

auscultation at the first stage of the evaluation of a
patient with chest pain is an important criterion for
patient referral to a pediatric cardiologist.

Biochemical tests (cardiac enzymes) are requested from
patients presenting with chest pain, and such patients are
usually referred to a pediatric cardiologist for
echocardiography without a detailed evaluation. As
shown in our study, most chest pain episodes are of non-
cardiac origin. However, cardiac enzymes did not rule
out or in cardiac disease. As we showed in our study
there was no significant difference between normal
patients and patients with MVVP/MI regarding the mean
cardiac enzyme level. The prevalence of MVP in the
general population is 4 to 5% (33). Thus, compared to
the normal population, our patient population had a
higher prevalence of MVP/MI (11.3%) but with chest
pain.

Our study had some limitations. The first of them is its
retrospective nature, and the second one is the
inaccessibility of the information about the chest pain
characteristics and the status of murmur presence. In
addition, the high rate of MVP in comparison to the
literature may be caused by the high rate of
echocardiographic examination for chest pain. Besides
fear of malpractice accounts for the increased use of
echocardiography in our study. In addition myocarditis
which is an important cause of chest pain, was not
encountered in our cases, since most of the patients were
outpatients.

In this study, we showed that the rate of chest pain
associated with the heart is low in children (9.9%) and
we found that MVVP/MI was the most common cause of
cardiac related chest pain in our study population.
Therefore, especially chest pain with physical
examination findings, such as a murmur, should be
evaluated by a pediatric cardiologist, ideally by

echocardiography.
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ABSTRACT

Objective: Methotrexate (MTX) is a folic acid analogue
chemotherapeutic used in the treatment of some malignant
tumors and autoimmune diseases. In addition to its antitumoral
properties, it can also exhibit toxic effects on the kidney and
intestines. Bilberry (BB) fruit is a potent natural antioxidant rich
in anthocyanidins. The purpose of this study was to investigate
the potential ameliorating effects of BB against MTX-induced
intestinal damage using biochemical and histological methods.

Material and Methods: Twenty-one adult female Sprague
Dawley rats were divided into three equal groups. No procedure
was performed on the control group (ControlG), while the MTX
group (MTXG) and MTX+BB extract group (MTX+BBG)
received a single intraperitoneal dose of 30 mg/kg MTX on the
first day of the experiment. MTX+BBG also received 200
mg/kg BB extract by oral gavage once daily for five days
starting on the first day of the experiment. Half the intestinal
tissues removed from the duodenal region at the experiment
were used for biochemical evaluation, and the other half for
histological examination.

Results: Malondialdehyde (MDA), total oxidant status (TOS),
oxidative stress index (OSI), and 8-oxo0-2'-deoxyguanosine (8-
OHAG) values were all higher in MTXG intestinal tissues than
in ControlG. MDA, TOS, OSI, and 8-OHdG values were lower
in MTX+BBG than in MTXG. In addition, caspase-3 levels in
MTXG were higher than those in both ControlG and
MTX+BBG, while total antioxidant status (TAS) values were
lower. In terms of histology, villous hemorrhage, inflammatory
cell infiltration, fusion, and degeneration in the villus
epithelium were present in MTXG intestinal tissue, and the total
damage score was also high. Improvement in all these
parameters was present in MTX+BBG.

Conclusion: Orally administered BB extract can improve
MTX-induced intestinal damage through its antioxidant and
anti-inflammatory effects.

Keywords: Antioxidant, intestine, methotrexate, oxidative stress,
bilberry.

(077
Amag: Metotreksat (MTX), bazi malign timdrlerin  ve
otoimmiin hastaliklarin tedavisinde kullanilan folik asit analogu
bir kemoterapdtiktir. Antitiimoral etkilerinin yaninda karaciger,
bobrek ve bagirsaklar iizerine toksik etkiler de gosterebilir.
Yaban mersini (YM), glicli ve dogal bir antioksidan olan
antosiyaninlerden zengin bir meyvedir. Bu ¢alisma; MTX ile
indiiklenen intestinal hasara karst YM ekstraktinin olasi
etkilerini histolojik

iyilestirici biyokimyasal ve olarak

aragtirmay1 amagclamaktadir.

Gere¢ ve Yontemler: Calismada kullanilan 21 adet Spraque
Dawley ki erigkin disi sigan, 3 esit gruba ayrildi. Kontrol
grubu (KontrolG)’na higbir islem uygulanmadi. MTX grubu
(MTXG)’na ve MTX+YM ekstrakti grubu (MTX+YMG)’ na
deneyin ilk giinii tek doz 30 mg/kg MTX intraperitoneal olarak
uygulandi. MTX+YMG’na, ilave olarak deneyin ilk giiniinden
itibaren 5 giin, giinde bir kez oral gavaj ile 200 mg/kg YM
ektrakti uygulandi. Deney sonunda duodenal bdlgeden alinan
intestinal dokularin yarisi biyokimyasal, diger yarist histolojik
olarak degerlendirildi.

Bulgular: MTXG bagirsak dokularinda; malondialdehid
(MDA), total oksidan kapasite (TOS), oksidatif stres indeksi
(OSI) ve 8-oxo0-2'-deoxyguanosine (8-OHdG) degerleri
KontrolG’na gore yiiksekti. MTX+YMG’ nun MDA, TOS, OSI
ve 8-OHdG degerleri ise MTXG’ na gore azalmisti. ilave olarak
MTXG’nun Kaspaz 3 seviyesi hem ControlG’na hem
MTX+YMG’na gore yiiksek; total antioksidan durum (TAS)
seviyeleri ise disiiktii. Histolojik olarak MTXG bagirsak
dokusunun  villuslarinda  hemoraji,
infiltrasyonu, fiizyon ve villus epitelinde dejenerasyon vardi ve
total hasar skoru da yiiksekti. MTX+YMG’nda ise tim bu
patolojilerde hafifleme mevcuttu.

inflamatuvar  hiicre

Sonug: Oral olarak uygulanan YM ekstrakti; antioksidan ve
antienflamatuvar etkileri ile MTX’in indikledigi bagirsak
hasarint iyilestirebilir.

Antioksidan,
oksidatif stress, yaban mersini.

Anahtar Kelimeler: bagirsak, metotreksat,
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INTRODUCTION

Gastrointestinal toxicity is one of the toxic effects,
which still cannot be fully prevented, of several
chemotherapeutics, including methotrexate (MTX) (1).
MTX is an antimetabolite chemotherapeutic used in the
treatment of autoimmune diseases such as rheumatoid
arthritis, vasculitis, and psoriasis, in addition to several
malignant diseases (2,3). A structural analogue of folic
acid, MTX blocks the enzyme dihydrofolate reductase
and leads to the death of cancer cells by impairing DNA
and RNA synthesis in the cell (3,4). However, similarly
to other chemotherapeutics used in the treatment of
cancer, MTX can damage healthy cells in the organism
as well as cancerous cells (1). In addition to its
therapeutic effects, MTX can also therefore exhibit
undesirable toxic effects in several tissues, including the
liver, kidneys, and intestines (5-8). Several studies have
shown that MTX causes pathologies such as increased
oxidative stress in the intestines, apoptosis, epithelial
damage, inflammation, and mucositis (7,9-12).
Although the mechanism involved in these toxic effects
is not fully understood, it has been attributed to MTX
impairing the synthesis of DNA and RNA in intestinal
cells, its increasing reactive oxygen species (ROS) that
give rise to oxidative stress, and thus resulting in a
decrease in cell numbers and disruption in the mucosal
epithelium (2).

Bilberry (BB, Vaccinium myrtillus) otherwise known as
whortleberry, is a blue-back fruit, and a source of natural
antioxidants that can be consumed in various forms:
fresh, dry, tinned, or as alcoholic or non-alcoholic
beverages (13,14). It contains numerous antioxidant
compounds, including quercetin, resveratrol, catechins,
vitamin C, phenolic acid, and anthocyanins (13,15). Due
to these compounds, and particularly anthocyanins, BB
exhibits antioxidant and anti-inflammatory effects
(13,16,17).

To the best of our knowledge, no previous studies have
investigated the effects of BB against MTX-induced
intestinal damage. The purpose of this research was

therefore to investigate the protective effects of BB, with

its antioxidant and anti-inflammatory properties, against

intestinal damage induced with MTX in rats.

MATERIALS AND METHODS
Animal rights were respected in accordance with the
principles of the Guide for the Care and Use of
Laboratory Animals. Approval for the study was granted
by the Karadeniz Technical University Animal
Experiments Local Ethics Committee, Tiirkiye, under
number 2022/50. Twenty-one adult female Sprague
Dawley rats were randomly assigned to three groups of
seven animals each. Throughout the experiment, all rats
were housed in the same room in a laboratory at a mean
temperature of 22+2°C, 50%+5 relative humidity, and a
12-hour dark:light cycle. No procedure was performed
on the control group (ControlG), while the MTX group
(MTXG) and MTX+BB extract group (MTX+BBG)
received a single intraperitoneal dose of 30 mg/kg MTX
on the first day of the experiment (7). MTX+BBG also
received 200 mg/kg BB extract once daily for five days
starting on the first day of the experiment by oral
gavage.
BB Extract preparation
Bilberry fruits, collected from a rural area of Trabzon
province in Tiirkiye, were first dried for 20 days at 45°C
and then powdered using a laboratory mill (Retsch
ZM200, Haan, Germany). Next, 3 g of powder was
mixed with 30 mL pure ethanol and vortexed. The
ethanolic mixture was then incubated for 24 hours at
45°C with continuous shaking at 150 rpm, and was then
centrifuged at 1800xg for 10 min. The resulting
supernatant was first passed through filter paper, then
passed through a 0.2-pm filter, and stored in the dark at
4°C for use in the experiment (18).
Tissue collection
On the sixth day of the experiment, all rats received 10
mg/kg xylazine hydrochloride (Rompun: Bayer,
Leverkusen, Germany) and 50 mg/kg ketamine
hydrochloride (Ketalar: Pfizer, Istanbul, Tiirkiye) via
the intraperitoneal route for deep anesthesia. A midline
abdominal incision was then made, through which the

duodenal region of the small intestine was excised, after
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which all rats were sacrificed by exsanguination. One
part of the intestinal tissue was washed with saline
solution and stored in micro-volume tubes at -80°C for
biochemical evaluation, while the other part was stored
in 10% formalin in glass jars for histopathological
examination.

Histological evaluations

Tissues kept in 10% formalin solution for fixation were
subsequently dehydrated by being passed through
increasing alcohol series. They were then rendered
transparent with xylene and embedded in paraffin. Serial
sections 5 um in thickness were taken from the paraffin
blocks using a microtome (Leica RM 2255, Leica
Instruments, Nussloch, Germany). These were stained
with hematoxylin-eosin (HE) and Masson’s trichrome
and covered. These stained sections were next subjected
to histopathological examination under a light
microscope (Olympus BX 51, Japan) and photographed
using a digital camera (Olympus, DP 71, Japan)
integrated with the microscope. Five randomly selected
areas on each section were scored semiquantitatively
from 0 to 3 in terms of each of the following
pathological changes; superficial epithelial
degeneration, villus  fusion, hemorrhage, and
inflammatory cell infiltration (in other words,
inflammation) (0: none, 1: mild, 2: moderate, and 3:
severe) (7). Increases in connective tissue and collagen
were also evaluated qualitatively in sections stained with
Masson’s trichrome.

Biochemical analysis

Biochemical parameters were measured from
supernatants obtained following the homogenization in
phosphate buffer and centrifugation of the duodenal
tissues. Protein levels in tissue samples were determined
using an appropriate protein assay kit (Thermo
Scientific Pierce BCA Protein Assay Kit, catalogue no.
23227, Rockford, IL, USA) in line with the
manufacturer’s instructions. The levels of biochemical
parameters in tissues measured using ELISA kits were
expressed as mg/protein by proportioning the calculated
sample protein quantities. Tissue malondialdehyde
(MDA) and 8-oxo-2'-deoxyguanosine (8-OHdG) levels

were determined using ELISA kits (YLBiont, catalogue
no. YLAOO29RA and catalogue no. YLAOO61RA,
respectively, Shanghai, PRC) as recommended by the
manufacturer. The results were expressed as nmol/mg
protein and ng/mg protein, respectively. Total oxidant
status (TOS) and total antioxidant status (TAS) in tissue
specimens were determined using colorimetric kits (Rel
Assay Diagnostics, catalogue no. RL0024 and RL0017,
respectively, Gaziantep, Tirkiye). The results were
expressed as umol H,O; equivalent/L and mmol TE/L
units. OSI values were calculated using the formula
OSI=[(TOS, umol H20; equivalent/L)/(TAS, pmol
TE/L)]x100 (19). Tissue specimens’ superoxide
dismutase (SOD) and caspase-3 levels were measured
using ELISA kits (YLBiont, catalogue no. YLAO115RA
and YLAOOL17RA, respectively, Shanghai, PRC). The
results were expressed as ng/mg protein.

Statistical analysis

Statistical analyses were performed on SPSS version
22.0 software. Parametric data were analyzed using
ANOVA and the post-hoc Tukey test, and non-
parametric data using the Kruskal-Wallis test. The
results were expressed as meantstandard deviation
(SD), median (minimum-maximum) and p values

p<0.05 were regarded as statistically significant.

RESULTS

Biochemical analysis results

The ANOVA test revealed significant differences
between the groups in all biochemical parameters
(p<0.05) apart from SOD values (p=0.93). The post-hoc
Tukey test used for pairwise group comparisons showed
that MDA, TOS, OSI, and 8-OHdG values were
significantly higher in MTXG than in ControlG
(p<0.001, p=0.003, p<0.001, and p=0.01, respectively).
Similarly, MTXG caspase-3 levels were higher than
those in ControlG and MTX+BBG (p=0.04 and
p=0.014, respectively). MDA, TOS, OSlI, and 8-OHdG
values decreased in MTX+BBG compared to MTXG
(p=0.005, p=0.02, p=0.001, and p=0.01, respectively).
MTXG TAS values were significantly lower than those
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of both ControlG and MTX+BBG (p<0.001 and p=0.03,

Table 1: Biochemical analysis results of tissues

respectively) (Tablel).

ControlG MTXG MTX+BBG P (ANOVA)

MDA (nmol/mg protein)* 4.09+1.40 7.95+1.26** 5.02+1.76*** <0.001
8-OHdG (ng/mg protein)* 0.12+0.04 0.204+0.04** 0.1140.02%** 0.008

SOD (ng/mg protein)* 0.52+0.24 0.48+0.18 0.49+0.10 0.93

TAS (mmol TE/L)* 1.75+0.35 1.02+0.20** 1.42+0.23*** <0.001

TOS (umol H20: equivalent/L)* 8.82+£3.27 17.944.39** 11.03+1.92*** 0.003

osSI* 0.51+0.23 1.82+0.58** 0.81+0.42*** <0.001
Caspase-3 (ng/mg protein)* 0.10+0.05 0.1840.06** 0.0940.03*** 0.011

MDA: Malondialdehyde, 8-OHdG: 8—oxo—2’—deoxyguanosine, SOD: Superoxide dismutase, TAS: Total antioxidant
status, TOS: Total oxidant status, OSI: Oxidative stress index. ControlG: Control group, MTXG: Methotrexate group
MTX+BBG: Methotrexate+bilberry extract group, Data expressed as mean+SD and p values p<0.05 were regarded as

statiscally significant.
* mean + standart deviation

** p<0.05 compared with ControlG according to post-hoc Tukey test.
*** n<0.05 compared with MTXG according to post-hoc Tukey test.

Histopathological results

Villi, covered with striated border single layer of
prismatic epithelium and goblet cells between them,
extended into the lumen in the form of finger-like
projections were present in ControlG. Brunner’s glands
were visible in the tunica submucosa (Figure 1A, and
D).

In MTXG, however, the villus structure was impaired,
with shortening and blunting of the villus tips. The
Kruskal Wallis test revealed significant differences
between the groups in all histological parameters
(p<0.05). The post-hoc Dunn’s test used for pairwise
group comparisons revealed the increase of villous

hemorrhage, inflammatory cell infiltration, fusion, and

degeneration in the villus epithelium in MTXG
compared to ControlG, and the total damage score was
higher (p=0.001, p<0.01, p=0.002, p=0.004, and
p=0.001, respectively) (Figure 1B and E). In
MTX+BBG, all these pathological findings and total
damage scores decreased compared to MTXG, although
statistical significance was only present in the
hemorrhage parameter (p=0.02) (Figure 1C and F)
(Table 2). No significant difference was observed
between the groups in terms of collagen and connective
tissue density in Masson trichrome stained sections
(Figure 1A, B and C).

Table 2: Histopathological damage score results of tissues

Control MTXG MTX+BBG p (Kruskal Wallis)
Epithelial degeneration* 1(0-2) 2 (2-3)** 2 (1-2) 0.002
Villous fusion* 0 (0-1) 2 (2-3)** 1(0-2) <0.001
Hemorrhage* 0 (0-1) 1 (1-2)** 0 (0-1)*** <0.001
Inflammation* 0 (0-1) 2 (2-3)** 1(0-1) <0.001
Total score* 1(1-3) 8 (7-9)** 5 (4-7) <0.001

ControlG: Control group, MTXG: Methotrexate group, MTX+BBG: methotrexate+bilberry extract group. Data expressed
as median (min-max) and p values p<0.05 were regarded as statiscally significant.

* Median (minimum-maximum)

** p<0.05 compared with ControlG according to post-hoc Dunn’s test.
*** n<0.05 compared with MTXG according to post-hoc Dunn’s test.
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Figure 1: ControlG (A and D); Normal villi (V) covered by a regular epithelium and Brunner’s glands (BG) in the tunica
submucosa. MTXG: (B and E); villous fusion (arrow), hemorrhage (arrowhead), inflammatory cell infiltration (star), and
degeneration in the villus epithelium (notched arrow). MTX+BBG (C and F); the villus (V) structure is much improved,
and decreases can be seen in villous fusion (arrow), hemorrhage, inflammatory cell infiltration (star), and degeneration
in the villus epithelium. (A, B and C; Masson’s trichrome x100 and D, E and F; HE x200). ControlG: Control group,
MTXG: methotrexate group, MTX+BBG: Methotrexate+bilberry extract group, HE:Hematoxylin-eosin.

DISCUSSION
Inflammation of and damage to the intestinal mucosa,
some of the side-effects of chemotherapy in the
gastrointestinal tract, not only reduce tolerance to
treatment, but can also lead to several undesirable
outcomes, including mortality (20). Similarly to various
other chemotherapeutics, MTX can also produce toxic
effects in the gastrointestinal system. Various studies
have shown that MTX leads to pathologies including

shortening of intestinal villi, fusion, edema,

hemorrhage, inflammation, epithelial degeneration, and
impairment of the mucosal barrier (7,12,21).

Consistent with the previous literature, we also detected
marked villous fusion, epithelial degeneration,
hemorrhage, and inflammatory cell infiltration in
MTXG in the present study (21,22). The apoptosis
marker caspase-3 also increased in MTXG, again in
agreement with the literature (4,9). In addition, and
consistent with other studies, TOS and OSI indicating
oxidative stress increased in MTXG, while TAS,

showing tissue antioxidants, decreased (4). The increase
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in MDA, which shows the damage caused by ROS in
membrane lipids, as well as in 8-OHdG, showing the
damage caused by DNA (23), in MTXG, also suggested
that MTX causes oxidative stress in intestinal tissue.
Oxidative stress is one of the irreducible factors
inducing apoptosis in tissues (24). For these reasons, we
concluded that the increase in apoptosis in MTXG might
be associated with DNA damage induced by MTX, as
well as to oxidative stress resulting from increased ROS
induced by MTX (20). Overproduction of ROS is known
to be capable of causing inflammation in addition to cell
damage (25). We therefore concluded that inflammation
in MTXG might also be associated with oxidative stress
in the intestines caused by MTX (11,22).

Bilberry has been reported to reduce oxidative stress
developing in tissues such as the kidney, ovary, and
retina in various experimental models (17,26,27). In
addition, Jakesevic et al. reported that BB reduced
oxidative stress-related intestinal inflammation and
mucosal damage resulting from ischemia-reperfusion,
and Widen reported that it ameliorated gingival
inflammation (28,29). Similarly in the present study, the
decrease in oxidative stress indicators and inflammation
MTX+BBG tissues may be associated with the powerful
antioxidant and anti-inflammatory properties of BB
(15). The decreases in caspase-3, which was elevated in
MTXG, and in histologically detected mucosal damage
in MTX+BBG can also be attributed to BB reducing
oxidative stress.

In conclusion, MTX can lead to tissue damage in the
small intestine by inducing oxidative stress
inflammation, and apoptosis. Bilberry can reduce
intestinal damage caused by MTX through its
antioxidant, anti-inflammatory, and antiapoptotic
mechanisms. Although further studies are now needed
its efficacy and effect mechanisms, due to its ease of oral
use BB may represent an oral supplement capable of use
in preventing the toxic intestinal effects of MTX.
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IMPACT OF PSYCHODRAMA ON EMOTIONAL AWARENESS
AND PSYCHOLOGICAL WELL-BEING IN UNIVERSITY
STUDENTS

Psikodramanin Universite Ogrencilerinin Duygusal Farkindalik ile Psikolojik Iyi Olug

Diizeyine Etkisi
Selda POLAT'® Burcu CEYLAN?

! Department of Nursing, Faculty of Health Sciences, Bahcesehir University, ISTANBUL, TURKIYE
2 Department of Nursing, Faculty of Health Sciences, Tekirdag Namik Kemal University, TEKIRDAG, TURKIYE

ABSTRACT
Objective: The aim of this study is to determine the effect of
psychodrama on emotional awareness and psychological well-

being of university students.

Material and Methods: The study was a pretest, posttest
intervention study with a control group. The study group
included a total of 38 university students, 18 experimental
students and 20 control group students. The researchers
performed an eleven-session psychodrama group activity on the
experimental group. However, they did not intervene in the
control group. The researchers collected the data by distributing
data collection tools (Information Form, the Emotional Self-
Awareness Scale and the Psychological Well Being Scale) to the
students before and after the psychodrama study.

Results: The study found that the psychodrama group activity
had a great impact on the psychological well being and
emotional self-awareness level of the experimental group
students (p<0.001). The interaction effect was significant for the
total scores of the scales (p<0.05). In the experimental group, it
was observed that there was an increase in the scores against
time in both scales. The effect size of this change is large
(Mm2=0.267, n2=0.528).

Conclusion: After the psychodrama group, it was observed that
there was an increase in the psychological well-being and
emotional awareness skills of the participants.

Keywords: Psychodrama, emotional awareness, psychological

well-being

(074
Amagc: Bu aragtirmada psikodramanin tiniversite dgrencilerinin
duygusal farkindalik ile psikolojik iyi olus diizeyine etkisini

belirlemek amaglandi.

Gerec ve Yontemler: Arastirma, kontrol gruplu bir on test, son
test miidahale ¢alismasi olarak planlandi. Calisma grubunu, 18
deney ve 20 kontrol grubu olmak {izere toplam 38 iiniversite
ogrencisi olusturdu. Deney grubuna 11 oturumluk psikodrama
grup etkinligi uyguladi. Kontrol grubuna ise herhangi bir
mildahalede bulunmadi. Arastirmacilar, psikodrama calismasi
oncesi ve sonrasinda dgrencilere veri toplama araglarini (Bilgi
Formu, Duygusal Oz Farkindalik Olgegi ve Psikolojik Iyi Olma
Olgegi) dagitarak verileri toplad.
Psikodrama  grup
6grencilerinin psikolojik iyi oluslart ve duygusal 6z-farkindalik

Bulgular: etkinliginin deney grubu
diizeyleri iizerinde biiyiik bir etkiye sahip oldugunu bulundu
(p<0.001). Etkilesim etkisi, Olgeklerin toplam puanlart igin
anlamliyd1 (p<0.05). Deney grubunda her iki 6lgekte de zamana
kars1 alinan puanlarda artis oldugu goriilmistiir. Bu degisikligin
etki biiyiikliigii biiyiiktiir (n2=0.267, 12=0.528).

Sonug¢: Psikodrama grubundan sonra katilimeilarin psikolojik
iyi olus ve duygusal farkindalik becerilerinde artis oldugu
gozlendi.

Anahtar  Kelimeler:  Psikodrama, duygusal farkindalik,

psikolojik iyi olug
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INTRODUCTION

Emotions play a key role in reinforcing psychological
health or solving psychological issues. In addition, the
success of individuals in relationships requires them to
be aware of emotions (1). Emotional awareness denotes
identification of one’s own and other people’s emotions
and awareness regarding emotional experiences (2).
Emotional awareness includes realizing the importance
of one’s own and other people’s emotions, and
determining, discerning and evaluating the premises of
emotions. This is a prerequisite for emotional regulation
(3). It increases the opportunity for a person to express
his/her desires and emotions (4). The person with a
higher level of emotional awareness will have a higher
level of understanding of his/her environment (5) and
coping with problems (6). Individuals with a higher
level of emotional awareness will experience more
positive emotions, have a higher level of self-respect, be
more extrovert, be less socially anxious, have more life
satisfaction and determine the positive or negative
impacts of experiences than those with a lower level of
emotional awareness (1,7). A meta analysis study found
that anxious young people had difficulty in
understanding emotions, were less aware of their
emotions and accepted them less, had a harder time
expressing their emotions and thus, reported less self-
efficacy (8). Emotional awareness and expression of
emotions are related to mental health and psychological
well-being of young people, as well as health, search for
help, family and peer relations. Lower emotional
awareness is a risk factor for the health and social
relations of young people (9).

Emotional awareness is correlated with mental health
and psychological well-being. Psychological well-being
is one of the core concepts of positive psychology and it
comprises the goals of a person in life, his/her awareness
of his/her potential and quality of his/her relations with
other people (10). Individuals can develop a positive
sense of self, arrange his/her needs, desires and
environment, establish secure and positive relationships
with other people, understand life, act autonomously and

independently and realize and develop his/her present

capacity through psychological well-being (11).
Individuals with a higher level of psychological well-
being will trust themselves and other people and be more
responsible. As they have a positive functionality, they
will be able to develop and reinforce their own potential,
have life goals and establish positive relationships with
other people (12).

Developed by J.L. Moreno, psychodrama is a
psychotherapy method based on dramatizing incidents,
emotions and thoughts and roleplaying (13). In
psychodrama, learning occurs by experiencing
cognitive, affective and behavioral goals. Therefore,
psychodrama sessions aim to create catharsis, acquire
insight, have emotional awareness, develop logical
thoughts, enable learning and create a behavioral change
(14-16). In psychodrama sessions, group members
spontaneously dramatize incidents in their lives, as well
as their present emotions and thoughts. This aims to
generate a solution to existing problems of individuals
and raise their awareness (17). A study conducted by
Albal et al. evaluated the impact of psychodrama on
emotional awareness and communication skills and they
conclude that psychodrama could be used in raising
emotional awareness (18). We aimed to evaluate the
impact of group activity performed by using experiential
psychodrama technics on emotional awareness and

psychological well-being in university students.

MATERIALS AND METHODS

Ethical approval was obtained from the Health Sciences
Scientific Research Ethics Committee of Necmettin
Erbakan University (Date:07.07.2021; number 12/67).
The study was an interventional study with a pretest-
posttest control group. The study had two hypotheses.
The first hypothesis was that psychodrama would
increase emotional awareness in students. The second
hypothesis was that psychodrama would increase
psychological well-being in students. The researchers
conducted the study between August and September
2021.
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Study Sample

The researchers conducted the study with university
students aged 18 to 25 years. In order to determine the
study group, the researchers announced the study to the
university students via social media. The researchers
informed the students that the psychodrama sessions
were to take place online due to the pandemic
restrictions. They also informed the students of the
goals, hours and time of the psychodrama group and
how the group sessions would be carried out. Following
the psychodrama sessions, the researchers were to
record the process for each session in written form. The
students who agreed to take part in the psychodrama
group activity, volunteered to share their experiences
and were older than 18 years formed the experimental
group, while the students who only agreed to take part
in the survey study formed the control group. In
addition, the study excluded the students who had been
diagnosed with a mental disorder and were taking any
psychotropic medicine. In psychodrama applications,
the number of groups is planned to be 15-20 for the
application to be effective (14). The researchers
specified the number of people to take part in the
psychodrama sessions to be 20 each, by the nature of the
application. However, two students from the
experimental group left the application. The research
was conducted with 18 experimental and 20 control
groups. The power of the study was 80%.

Data Collection Tools

The researchers conducted the psychodrama
applications in an online medium and collected the data
via an internet-based survey (Google Forms) before and
after the application.

Information Form: A form of five questions questioning
the age, grade, gender, accommodation and department
of students.

The Emotional Self-Awareness Scale (ESAS-10): The
researchers measured the emotional self-awareness
level using the ESAS-10, developed by Cooper & Sawaf
(1997) (19). Tatar et al. adapted the scale into Turkish
and examined its psychometric properties (2).
According to the data acquired, the ESAS-10 was found

to be valid and reliable. The five point scale (strongly
inappropriate, slightly appropriate, a little appropriate,
mostly appropriate, fully appropriate) had ten items.
Reverse items in the scale were items 2, 4, 6, 8 and 10.
The scale was created for individuals aged 18 to 66
years. The Cronbach’s Alpha of the scale was 0.87 (2).
The present study found the Cronbach’s Alpha to be
0.81.

The Psychological Well-Being Scale (PWBS): Diener et
al created the scale and Telef adapted it into Turkish
(20,21). The seven point Likert scale had eight items and
a single factor. The lowest and highest possible scores
to be obtained from the scale were 8 and 56,
respectively. A high score obtained from the scale
indicated that the person had many psychological
resources and power. The Cronbach’s Alpha of the scale
was 0.80 (21). The present study found the Cronbach’s
Alpha to be 0.70.

Psychodrama Interventions

The researchers conducted psychodrama sessions for the
students to acquire role flexibility, identify their own
and other members’ emotions via catharsis and develop
their psychological well-being. They conducted the
sessions online two hours a week under the guidance of
a psychodrama therapist and an assistant for eleven
weeks. After each session, the researchers recorded the
sessions in written form without specifying any names
by using the nicknames picked by the students
themselves during the first week. However, the
researchers made no intervention in the control group.
As the psychodrama was based on spontaneity and
action, the admin performed warmup games aimed at
self-identification and identification of emotions and
psychological well-being, as well as protagonist-
centered studies which developed during the group
activities. The researchers made the psychodrama
interventions according to the warmup, action and
sharing phases. The warmup phase had warmup games
(22). The researchers arranged the studies in accordance

with the online medium.
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Psychodrama Process

In the present study which was grounded on emotional
awareness and psychological well-being, the researchers
shaped the sessions according to the overall purpose of
the study and the needs of the group members.

Session 1: The researchers gave theoretical information
to the group members about psychodrama. Then the
researchers specified the group process and group rules
and all group members shared their expectations from
this process with the group in turn. The researchers
obtained informed consent form from the participants
via an online form. In this session, the group members
played an empathic introduction game by telling the
meaning and story of their names in order to know each
other and create a group cohesion. They also played a
warmup game (social atom activity for the members to
realize their social bonds) which included the separation
of the participants and other family elders into regions
according to their places of birth in order to observe the
common grounds related to the sociometric structure.
Session 2: This session started by sharing the summary
of the previous session and experiences and emotions of
the group members in the past week. The students
played a warmup game called “A letter to the past”. The
researchers performed a protagonist activity aimed at a
specific student’s letter.

Session 3: This session asked the participants to dream
about a fairy tale they liked or were influenced by and
then draw his/her favorite part of the fairy tale. During
the study, the researchers performed a protagonist
activity aimed at a specific student’s favorite part of the
fairy tale. Following the protagonist activity of the
participant, the group members shared their own
processes besides the fairy tale activity.

Session 4: The participants shared their birth stories
from a psychodramatic aspect. They shared their stories
by associating the senses of courage, spontaneity and
affinity in life and the state of feeling good with the
moment of birth. One of the participants stated that
he/she was too affected by his/her gender and being a

twin and wanted to talk about it.

Session 5: The researchers performed a social role atom
activity for the participants. The activity stressed the
social role the participants had to play in life the most by
centering the role, as well as other roles they were
influenced by.

Session 6: The participants played a warmup game for
their neglected emations. They expressed when they
experienced that neglected feeling for the first time and
why they stopped feeling it. All participants talked to the
people who they thought had caused that neglected
feeling by changing roles via the empty chair technic.
Session 7: In this session, a voluntary member stated
that he/she had been touched by the neglected feelings
activity that had been performed during the previous
week. He/she indicated that he/she always thought about
a certain incident in his/her childhood and wanted to
share this with the group. He/she stated that he/she still
felt regret and anger about his/her childhood and wanted
to share it with other people. He/she reanimated the
incident via role play. The protagonist was encouraged
to express the emotions he/she could not express via
group experience. In the sharing phase, the group
members shared similar experiences and emotions and
gave feedback to the protagonist. In the session, the
members realized that even if we ignored our emotions,
they continued to affect us. The members shared things
related to this.

Session 8: The researchers asked the participants to
think about a positive quality they had. Then the
researchers asked the participants to share that quality
with the group based on a memory without mentioning
the name of the quality. The group members tried to
guess this positive quality. The researchers performed a
protagonist activity with a member who stated that
he/she was negatively affected by a quality that he/she
thought was positive.

Session 9: The researchers asked the participants to
close their eyes and specify a photo frame from their life.
The members were randomly separated into groups of
two in an online medium. The researchers asked the
members to share that photo frame from their life with

their partner in the groups. Following the activity, the
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members shared with each other within the group. The
researchers performed a protagonist activity with a
member who shared a memory from when he/she was
five years old. In this session, the group members shared
similar memories from their childhood after the
protagonist’s activity. In addition, they realized how
these memories affected their present life.

Session 10: In this session, the participants played a
game called “You have got a package in the mailbox”.
The researchers asked the participants to dream of a
package that would make them feel good and roleplay
it.

Session 11: The researchers stressed the experiences of
the group members in the psychodrama via a closing
spectrogram and received feedback. The group members
evaluated the session processes. They expressed what
the psychodrama activities had so far added to them in
terms of sensuality and state of feeling good. They
shared the changes and awareness occurring in
themselves.

Statistical Analysis

In order to reveal the similarities between the categorical
sociodemographic characteristics of the experimental
and control groups, the chi-square test and continuous
variables were tested. In the relevant literature, results

regarding kurtosis and skewness values of variables

between +2.0 and -2.0 are considered normal
distribution (23). It was determined that the research
variables showed normal distribution. The evaluation of
the data, the researchers used the dependent and
independent samples t-test to analyze the PWBS and
ESAS-10 scores of the students and the repeated
measures variance analysis to evaluate the influence
quantity of the program. The researchers calculated the
influence quantity values via Cohen (1988) which
provided comparisons for identifying small (n2=0.01),
medium (n2=0.06) and big (12=0.14) influences
(24,25). The researchers tested the results at p<0.05

significance level.

RESULTS

The sociodemographic characteristics of the participants
in the experimental and control groups are given in
Table 1. The mean of the participant’s age in the
experimental group was 20.33£0.91, and for the
participants in the control group, it was 21.75£13.23. It
was found that there was no significant difference
between the groups in terms of the sociodemographic
characteristics of the participants in the experimental
and control groups, such as age, gender, grade level, and
education department (p>0.05) (Table 1).

Table 1: Comparison of similarity between groups before the research.

Characteristic Experimental Control Test value and significance
N (%) N (%) X2 p

Gender

Female 17 (94.4) 16 (80.0) 1.310 0.198

Male 1(5.6) 4 (20.0)

Department

Nursing 16 (89.9) 18 (90.0) 0,108 0.914

Other 2(11.1) 2 (10.0)

Class

2 11 (61.1) 14 (70.0) 1.053 0.299

3 6 (33.3) 5 (25.0)

4 1(5.6) 1(5.0)

Age t p
M (SD) M (SD) 1.798 0.81

20.33 (0.91) 21.75 (3.23)

X2 =Chi-squared test, t= Independent t test, SD: Standard deviation

In the experimental group, the mean PWBS score was

45.7242.24 before the psychodrama group activity and

50.44+53.20 after the activity. There was a statistically

significant difference between the mean PWBS scores
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of the experimental group students at a high level
(p<0.001). In the experimental group, the mean ESAS-
10 score was 37.40+5.90 before the psychodrama group
activity and 46.60.4442.37 after the activity. There was
a statistically significant difference between the mean
ESAS-10 scores of the experimental group students at a
high level (p<0.001). In the control group, the mean
PWBS score was 45.80+6.10 before the psychodrama
group activity and 44.05+7.00 after the activity. There

was no statistically significant difference between the

mean PWBS scores of the control group students
(p=0.532). In the control group, the mean ESAS-10
score was 39.20+5.36 before the psychodrama group
activity and 36.95+7.59 after the activity. There was no
statistically significant difference between the mean
ESAS-10 scores of the control group students
(p=0.095). There was a significant difference between
the PWBS and ESAS-10 first and last measurement
scores of the experimental and control group students
(p=0.004; p<0.001) (Table 2).

Table 2: Intragroup and intergroup comparison of the mean PWBS and ESAS-10 scores of the experimental and control

group members before and after the psychodrama.

Pretest Posttest Test value and
Scales Group - - A
Min. Max. M(SD) Min. Max. M(SD) significance
Experimental 41 52 45.72(2.24) 43 55 50.44(53.20) t=-5.228, p<0.001
PWBS Control 30 54 45.80(6.10) 29 56 44.05(7.00) t=0.636, p=0.532

t=-0.051, p=0.960

t=3.107, p=0.004

Experimental 27 50

37.40(5.90)

41 50  46.60.44(2.37)  t=--7.246, p<0.001

ESAS-10
Control 30 50

39.20(5.36)

24 50 36.95(7.59) t=2.1.756, p=0.095

Experimental t=-0.992, p=0.328

t=5.436, p<0.001

t=Independent t test; t=Paired samples t test;*p<0.05 is statistically significant, Min:Minimum, Max: Maximum,
M: Mean, SD: Standard deviation, PWBS: The psychological well being scale, ESAS: The emotional self-awareness

scale

The researchers evaluated the time*group interaction of
the measurements obtained in the study via the repeated
measures two-way variance analysis. They found the
impact of the PWBS and ESAS-10 according to time
and group to be significant (p<0.05). In addition, the
psychodrama group activity had a great impact (Table
3).

Table 3: Change in the ESAS-10 and PWBS in time.

Groupsx

Scales Groups  Time Time

F-value 4.497 6.923 13.138

PWBS p 0.041*  0.012*  0.001*
e 0108 0161  0.267
F-value  6.078  14.968  40.274

ESAS-10 p 0.018* <0.001* <0.001*
W 0141 0294 0528

F=The repeated measures variance analysis; *p<0.05 is
statistically significant; 95% confidence interval of
partial n?

PWBS: The psychological well being scale, ESAS:
The emotional self-awareness scale

DISCUSSION
It is noteworthy to be aware of emotions in order to
arrange life and relationships. As emotional awareness
includes having information about a specific emotion, it
adds a value to the individual in coping with stress and
making sense of incidents. It does not seem to be
possible for an individual without emotional awareness
to realize his/her inner world, evaluate his/her desires
and needs and display appropriate behaviors for his/her
emotions. The present study found that the psychodrama
application was an effective method for raising
emotional awareness. A study stated that psychodrama
helped nursing students understand and recognize
themselves, express their emotions, show empathy
towards other people and develop their creativity (15).
Another study found that psychodrama helped
university students solve their emotional problems and
interpersonal conflicts (26). Dogan et al. concluded that

psychodrama helped students develop self-awareness
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and empathy (27). Kaya et al. evaluated the impact of
the psychodrama group application on subjective well-
being of nursing students and they found that
psychodrama had a significant impact on students to
recognize themselves and their emotions and create a
life purpose (28). Studies conducted with other groups
also found similar results. Sener et al. found that
psychodrama helped university students with
alexithymia recognize and express their emotions (29).
Boroomandian et al. stated that the interaction and
psychodrama oriented group therapy helped adolescents
for development of emotional awareness (30). Pairing,
role changing and mirroring techniques used in
psychodrama may help all group members understand
themselves and other people better (27). In the sharing
phase of the psychodrama session, individuals share
what emotions are evoked by their stage roles and what
these roles remind in their lives. This will help all group
members feel, examine and arrange their own emotions.
By this way, psychodrama may raise emotional
awareness in all group members (29).

Psychological well-being enables an individual to think
that life has a meaning and make his/her own decisions.
In addition, it is a noteworthy concept for the individual
to complete his/her personal development and acquire
autonomy. One of the significant findings in the present
study was that psychodrama had an impact on
psychological well-being. Albayrak et al. examined the
impact of psychodrama on well-being of university
students and found that the psychodrama program
increased psychological well-being levels (31). These
results were in agreement with the current study. Mosavi
H et al. determined the effectiveness of psychodrama on
social anxiety, self-respect and psychological well-
being of students diagnosed with social anxiety disorder
found that psychodrama decreased social anxiety and
increased self-respect and psychological well-being
(32). Kaya and Deniz’s study stated that the
psychodrama group therapy was a practicable method
for developing the psychological well- being level of
university students (33). A study conducted by Kaya et

al. examined the impact of the psychodrama group

application on the psychological well-being and self-
acceptance level of nursing students and they found that
the application increased the mean psychological well-
being scores of the nursing students (34). The literature
had findings which were not in agreement with the our
study result. A psychodrama group application
performed by Atintas and Simsek with university
students concluded that the application had no
significant impact on the psychological well-being of
students (35). A systematic review stated that there was
a need for more research in order to understand the
potential advantages of psychosocial well-being (36).

In conclusion, the present study found that psychodrama
was an effective method for emotional awareness and
psychological well-being of university students. In line
with these results, it is recommended to use

psychodrama in preventive mental health services.
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ABSTRACT
Objective: Although tractors are highly inadequate in terms of
safety equipment compared to other vehicles, they are still
frequently employed for agricultural activities and even human
transportation. This study investigated patients presenting to the

emergency department (ED) due to tractor accidents.

Material and Methods: Tractor accidents occurring over a ten

year period were examined retrospectively. Victims’
demographic data, the cause of the accident, trauma scores
(Glasgow Coma Score, Injury Severity Score, Revised Trauma
Score and Pediatric Trauma Score), injury localizations,

imaging results, and clinical outcomes were recorded.

Results: One hundred sixty-five patients were included. Their
mean age was 46.48+23.24 years, 82.4% were men, and 41.8%
were tractor drivers. The most frequent cause of accidents was
“falling from the tractor”. The thorax was the most frequently
injured anatomical region. Rates of head and thoracic injury
were significantly higher in drivers compared to passengers
(p=0.005 and p=0.039, respectively). The post-accident exitus
rate was 3.6%. The incidence of abdominal and pelvic injuries
was significantly higher in the exitus group than in the survivors
(p=0.018 and p=0.015, respectively). Glasgow Coma Score and
Revised Trauma Score levels were significantly lower in the
exitus group than in the survivors (p<0.001 and p=0.001,
respectively), while Injury Severity Score levels
(p<0.001).
determined between mortality and abdominal and pelvic injury

(r=0.184, p=0.018 and r=0.189, p=0.015, respectively).

were

significantly higher Positive correlation was

Conclusion: Based on our study findings, tractor accidents
frequently seen involve middle-aged men, and the thorax is the
most commonly injured region. Exitus victims were exposed to
greater trauma energy, and mortality was correlated with

abdominal and pelvic injury.

Keywords: Emergency department, tractor accident, trauma

(074
Amag: Traktorler, glivenlik donanimi bakimindan diger araglara
gore ¢cok daha yetersiz olsa da tarimsal faaliyetlerin yani sira
insan tagimaciligi i¢in de sik¢a kullanilir. Bu ¢aligmada, traktor
kazasi nedeniyle acil servise bagvuran hastalar incelenmistir.

Gerec ve Yontemler: On yillik donem igerisinde gergeklesen
traktor kazalari retrospektif olarak incelendi. Kazazedelerin
demografik verileri, kazanin olus mekanizmasi, travma skorlari
(Glasgow Koma Skoru, Injury Severity Score, Revize Travma
Skoru, Pediatrik Travma Skoru), anatomik yaralanma bolgeleri,
goriintiileme sonuglart ve klinik sonlanimlari kaydedildi.

Bulgular: Calismaya 165 hasta dahil edildi. Bunlarin yas
ortalamasi 46.48+23.24/y1l, %82.4’1i erkek ve %41.8’1 sofordil.
En sik izlenen kaza mekanizmasi “traktorden diisme” idi.
Toraks, en fazla yaralanan anatomik bolgeydi. Softrlerde kafa
ve toraks yaralanmasi orani, yolculardan anlamli olarak daha
fazlaydi (Sirasiyla p=0.005; p=0.039). Kaza sonrasi kazazede-
lerin %3.6’s1 eksitus oldu. Eksitus olanlardaki batin ve pelvis
yaralanmasi orani, yasayanlardan anlamli olarak daha fazlayd:
(Sirasiyla p=0.018; p=0.015). Eksitus olanlarin Glasgow Koma
Skoru ve Revize Travma Skoru diizeyi yasayanlardan anlamli
olarak daha diisiik (Sirastyla p<0.001; p=0.001); Injury Severity
Score diizeyi ise anlamli olarak daha yiiksekti (p<0.001).
Mortalite ile batin ve pelvis yaralanmasi arasinda pozitif
korelasyon oldugu saptand: (Swrasiyla r=0.184, p=0.018;
r=0.189, p=0.015).

Sonu¢: Calismamizin sonuglarina gore, traktor kazalart siklikla
orta yas erkeklerde izlenmekte olup, toraks en fazla yaralanan
bolgedir. Olen kazazedeler daha fazla travma enerjisine maruz
kalmis ve mortalitenin batin ve pelvis yaralanmasiyla iligkili

oldugu saptanmistir.

Anahtar Kelimeler: Acil servis, traktor kazasi, travma
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INTRODUCTION

Tractor accidents represent only a small part of all traffic
accidents (1). However, they are frequently seen in
countries with significant agricultural sectors, and are
one of the “agriculture-related occupational hazards” in
the USA and Canada (2,3). Their different design to that
of other vehicles, the disproportion in size between the
front and rear wheels, the lack of accident-prevention
systems, inadequate safety equipment, and the uneven
nature of and obstacles on the terrain on which they are
employed all facilitate the occurrence of tractor
accidents (4). The fact that tractors may be used to carry
humans as well as for agricultural purposes can also
result in numerous injuries or deaths in the event of
accidents (5).

This study investigated patients presenting to the
emergency department (ED) due to tractor accidents.
Through the data obtained, we intend this study to
contribute to the existing literature and to produce some
understanding of the important points to be considered
during the management of traffic accident victims in the
ED.

MATERIALS AND METHODS

Study design

This retrospective study involved patients presenting to
the Kirikkale University faculty of medicine ED in
Turkey, due to tractor accidents over a 10-year period
from 2012 to 2021. Approval was granted by the local
ethical committee (no. 2021.10-11). Patient data were
retrieved from the hospital information processing
automation system and archive information. All
patients’ demographic data, the cause of the accident,
where the victim was sitting on the tractor when the
incident occurred, the injury localizations, and trauma
scores (GCS, Glasgow Coma Score; ISS, Injury
Severity Score; RTS, Revised Trauma Score and PTS,
Pediatric Trauma Score), imaging results, and clinical
outcomes were recorded. Individuals with deficient file
data or whose data could not be retrieved were excluded.
GCS is a scoring indicator of neurological status in

which the patient's motor response along with verbal and

eye-opening responses are evaluated. The highest score
value is 15, while the lowest value is 3. A decrease in
the score is interpreted as worsening neurological status.
RTS is a physiologically based triage score. It is
obtained by evaluating systolic blood pressure,
respiratory rate and GCS. RTS ranges from 0-12. A
decrease in score indicates fatal trauma-related injuries.
ISS is an anatomical score established to assess the
severity of trauma. Post-traumatic mortality is
associated with morbidity and length of hospital stay.
ISS ranges from 1 to 75. An increase in score indicates
an increase in injury severity. PTS is a scoring that
evaluates the patient's physiological status (Airway,
Systolic blood pressure, Central nervous system, Open
wound, Skeletal system) and body weight together. The
total score ranges from -6 to +12. Values below eight
points indicate potentially significant trauma for
pediatric patients (6).

Statistical analysis

The study data were analyzed on SPSS version 21.0
software (IBM Corporation, Armonk, NY, USA).
Descriptive statistics were expressed as number (n),
frequency (%), median, and mean plus standard
deviation (£SD) values. Normality of data distribution
was evaluated using the Kolmogorov-Smirnov test.
Student’s t-test was used to compare normally
distributed variables and the Mann-Whitney U-test for
abnormally distributed variables. Pearson’s chi-square
test was applied in the comparison of categorical
variables. The relationship between mortality and injury
sites was analyzed using Spearman’s correlation test. p

values <0.05 were considered statistically significant.

RESULTS
Demographic data: One hundred seventy-three patients
presented to the ED due to tractor accidents during the
study period. Eight patients with deficient data were
excluded, and the research was thus completed with 165
patients. The accident victims’ demographic data are

shown in Table 1.
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Table 1. Accident victims’ demographic data

Age (mean+SD) 46.48+23.24
Sex n (%)
= Female 29 (17.6)
= Male 136 (82.4)
Accident victim n (%)
= Driver 69 (41.8)
= Passenger 96 (58.2)
Position of the victim on the tractor n (%)
* Driver’s seat 69 (41.8)
= Above the wheel 52 (31.5)
= Trailer 44 (23.7)
Month of accident n (%)
= January -/-
= February 6 (3.6)
= March 9 (5.5)
= April 15(9.1)
= May 13 (7.9)
= June 21 (12.7)
= July 35(21.2)
= August 13(7.9)
= September 23 (13.9)
= October 22 (13.3)
= November 7(4.2)
= December 1(0.6)
Time of accident n (%)
= 00:00-04:00 8(4.8)
= 04:00-08:00 3(1.81)
= 08:00-12:00 30 (18.2)
= 12:00-16:00 40 (24.2)
= 16:00-20:00 55 (33.3)
= 20:00-00:00 29 (17.5)
Accident mechanism n (%)
= Fall from tractor 76 (46.1)
= Rollover of tractor 39 (23.6)
= Hitting another vehicle and/or object 6 (3.6)
= Being crushed under the tractor 30 (18.2)
= Injury with other equipment belonging to the tractor 14 (8.5)
Clinical outcome n (%)
= Discharged from the emergency department 78 (47.2)
= Hospitalized for treatment 85 (51.5)
= Admitted to relevant department 61 (71.7)
= Admitted to intensive care unit 24 (28.3)
= EXitus 6 (3.6)
= Driver 5(3.0)
= Passenger 1 (0.6)
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Examination of injury locations: Injuries were most
common to the thoracic region. The rates of injuries to

the head and thorax were significantly higher in drivers

than in passengers (p=0.005 and 0.039, respectively)
(Table 2).

Table 2. A comparison of drivers’ and passengers’ injury localizations

Total (n=165)

Passenger (n=96)

Driver (n=69)

Localization n (%) n (%) n (%) p
Head 72 (43.6) 33 (34.4) 39 (56.5) 0.005
Cervical 20 (12.1) 9 (9.4) 11 (15.9) 0.319
Thorax 80 (48.5) 40 (41.7) 40 (57.9) 0.039
Abdomen 42 (25.5) 25 (26.1) 17 (24.6) 0.838
Pelvis 25 (15.2) 14 (14.6) 11 (15.9) 0.810
Extremity 75 (45.5) 44 (45.8) 31 (44.9) 0.908

The rates of injuries to the abdominal and pelvic regions
were significantly higher in the exitus victims than in the
surviving patients (p=0.018 and 0.015, respectively)
(Table 3). Positive correlations were determined

between post-accident mortality and abdominal and
pelvic injuries (r=0.184, p=0.018 and r=0.189, p=0.015,
respectively). No correlation was observed between

mortality and other region injuries.

Table 3. A comparison of exitus and surviving patients’ injury localizations

Total (n=165) Surviving (n=159) Exitus (n=6)
Localization n (%) n (%) n (%) p

Head 72 (43.6) 68 (42.8) 4 (66.7) 0.247
Cervical 20 (12.1) 18 (11.3) 2 (33.3) 0.266
Thorax 80 (48.5) 75 (47.2) 5 (83.3) 0.092
Abdomen 42 (25.5) 38 (23.9) 4 (66.7) 0.018
Pelvis 25 (15.2) 22 (13.8) 3 (50.0) 0.015
Extremity 75 (45.5) 72 (45.3) 3 (50.0) 0.082

Examination of imaging findings: Fracture was
determined in 37.6% of victims at direct radiography.
The five most common pathologies at computed

tomography (CT) were, in descending order, rib fracture

(57.5%), thoracolumbar fracture (30.7%),
pneumothorax (22.2%), maxillofacial fracture (20.8%),
and pelvic fracture (17.2%) (Table 4).
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Table 4. Accident victims’ imaging test results

Direct radiography findings, (n=133) n (%)
= Fracture detected 50 (37.6)
Brain CT findings, (n=101) n (%)
= Hemorrhage (epidural, subdural hematoma or subarachnoid hemorrhage) 9(8.9)
= Pneumoencephaly 3(2.9)
= Fracture (head and maxillofacial bone) 27 (26.7)
= Eye injury 1(0.9)
= More than one pathology 27 (26.7)
Vertebral CT findings n (%)
= Cervical CT, (n=81)

= Fracture detected 11 (13.6)
= Corpus 6 (7.4)
= Spinous process 3(3.7)
= Transverse process 3(3.7)
= More than one site 1(1.2)
= Thoracolumbar CT, (n=117)

= Fracture detected 36 (30.7)
= Corpus 9(7.7)
= Spinous process 5(4.3)
= Transverse process 28 (23.9)
= More than one site 6 (5.1)
Thoracic CT findings, (n=99) n (%)

= Rib fracture 57 (57.5)
= Hemothorax 15 (15.1)
= Pneumothorax 22 (22.2)
= Pulmonary contusion 6 (6.2)
= Sternum fracture 1(1.1)
= Scapula fracture 1(1.1)
= More than one pathology 64 (64.6)
Abdominal and Pelvic CT findings, (n=99) n (%)

= Liver injury 3(3.0)
= Spleen injury 2 (2.0)
= Kidney injury 2 (2.0
= Ureter injury 2 (2.0)
= Multiorgan injury 2(2.0)
Pelvic CT findings, (n=99) n (%)

= Pelvic fracture 17 (17.2)
= Ramus pubis 6 (6.1)
= [schium, 1(1.0)
= [lium 2 (2.0)
= More than one site 11 (11.1)

CT, computerized tomography

Examination of trauma scores: No difference was determined between drivers and passengers in terms of trauma scores

(Table 5).
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Table 5. A comparison of drivers’ and passengers’ trauma scores

Trauma Score Total (n=165) Driver (n=69) Passenger (n=96) p
GCS, median (min-max) 15 (3-15) 15 (3-15) 15 (10-15) 0.076
RTS, median (min-max) 9 (3-75) 11 (3-75) 6 (3-57) 0.218
ISS, median (min-max) 12 (0-12) 12 (0-12) 12 (11-12) 0.079
PTS, median (min-max) 10 (6-12) 9 (6-9) 10 (6-12) 0.569

GCS, Glasgow Coma Scale; ISS, Injury Severity Score; RTS, Revised Trauma Score; PTS, Pediatric Trauma Score.

GCS and RTS results were significantly lower in the

exitus victims than in the survivors (p<0.001 and

<0.001, respectively), while ISS results were
significantly higher (p<0.001) (Table 6).

Table 6. A comparison of exitus and surviving patients’ trauma scores

Trauma Score Total (n=165) Exitus (n=6) Surviving (n=159) p
GCS, median (min-max) 15 (3-15) 9 (3-15) 15 (10-15) <0.001
RTS, median (min-max) 9 (3-75) 10 (0-12) 12 (11-12) <0.001
ISS, median (min-max) 12 (0-12) 60 (44-75) 7.5 (3-66) <0.001
PTS*, median (min-max) 10 (6-12) - 10 (6-12) N/A

GCS, Glasgow Coma Scale; ISS, Injury severity score; RTS, Revised trauma score; PTS, Pediatric trauma score.*p value

could not be investigated due to the absence of any pediatric exitus patient. N/A: non applicable

DISCUSSION

Tractors are frequently employed, particularly in
developing countries, both in agriculture and for human
transportation. Members of all age groups, including the
pediatric age group, and of both genders can therefore
be involved in tractor accidents (5). However, studies
have shown that the majority of victims consist of
middle-aged men, who are more suited to working in the
agricultural sector (7-9). In the present study, 82.4% of
the victims were male, and the mean age of all the
victims was 46.48+23.24 years, findings consistent with
previous research.

The times of the greatest activity in the agricultural
sector are during sowing and harvesting (10). The
presence of daylight is also highly important for
agricultural activities. Tractor accidents may therefore
be expected to occur more frequently in the summer and
fall and during daylight hours when work is most
intensive (11). A study from Kentucky in the USA
reported that tractor accident-related injuries frequently
occurred between June and August, while Erkol et al.

reported that such accidents increased more in June and

July (12,13). Goodman et al. reported that tractor
accidents can be encountered at any time between 07:00
and 12:00 a.m., but that they peak between 04:00 and
05:00 p.m., with a marked decrease around mid-day
(11). In the present study, and consistent with the
previous literature, tractor accidents were most common
in July and between 04:00 and 08:00 p.m.

Due to their different designs to those of other vehicles,
the disproportion between their front and rear wheels,
the deficient nature of accident-prevention safety
systems, and the uneven nature of the terrain on which
they are used, tractors involve a high risk of accidents
when not employed with due care (14-16). These
accidents can assume the form of hitting another vehicle
and/or object and can also involve the driver or
passengers falling from the tractor (4). “Tractor
rollover” is noteworthy as the most common accident
mechanism in studies from different countries
examining tractor accidents (9,10,17-19). The most
frequent mechanism in the present study; however, was
“falling from the tractor”, followed by rollover in second

place. This may be associated with passengers

KUTFD | 477



Kasar O et al.
Tractor Accident

KU Tip Fak Derg 2023;25(3):472-481
Doi: 10.24938/kutfd. 1356720

representing the great majority of victims in this study.
These may have fallen from the tractors due to fatigue
after work, carelessness, or a lack of safety equipment,
thus resulting in the variation in our results.

Equipment attached to the vehicle (such as the steering
wheel, driver’s mirror, or other equipments in drivers
cabin) can result in simple or fatal injuries to both driver
and passengers in all body regions, particularly the head,
spine, and thorax during tractor accidents (14,20-22). A
study from Ireland reported that tractor accidents most
frequently resulted in injuries to the extremities, thorax,
spine, and head, while Erkol et al. described the thorax
(46.4%) as the most frequently injured region (13,23).
Franklin et al. reported head trauma, and multiple organ
and thoracic injuries in fatal tractor accidents, while
Hosiikler et al. described injuries to the thorax, neck, and
abdomen as the most important causes of mortality
(24,25). The most commonly injured region in the
present study was the thorax, followed by extremity and
head injuries. These findings are compatible with
previous studies. However, the noteworthy point is that
the rate of injuries to the head and thorax was
significantly higher among drivers compared to
passengers. This suggested that drivers were more
frequently injured due to striking vehicle equipment
during accidents and that the tractors possessed
insufficient protective equipment (such as seat belts and
airbags). In terms of fatal accidents, the rate of
abdominal and pelvic injuries in the exitus victims was
significantly higher than that in the survivors. In
addition, a positive correlation was also determined
between mortality and abdominal and pelvic injury. This
suggests that injuries to the thorax and head will be
frequently observed in patients presenting to the ED due
to tractor accidents, but that in terms of preventing
mortality it will also be useful to take particular care
over hemorrhagic shock-related injuries, such as those
to the abdomen and pelvis.

The use of radiological methods is of vital importance
in trauma patients (26). Although direct radiography is
the first-choice method in the diagnosis of some isolated

trauma patients, CT is superior to direct radiography,

and its use is spreading (27). In addition, tractor
accidents can involve high-energy traumas, for which
reason CT will be of greater use in the evaluation of such
patients (28,29). Rates of detection of fracture using
direct radiography in tractor accident victims have been
reported at 37% by Akdur et al., and 57.2% by Vryhof
et al. (8,30). The rate in the present study was 37.6%. In
terms of studies examining CT results among tractor
accident victims, Cogbill et al. listed the most frequently
detected pathologies as rib fracture (22%), pelvic
fracture (15%), pulmonary contusion (%14), renal
contusion (12%), maxillofacial fracture (12%), and
pneumothorax (12%), while Eraybar et al. listed rib
fracture (19.3%), pneumothorax (13.6%), maxillofacial
fracture (9.1%), intracranial hemorrhage (8%), and
pelvic fracture (7.4%) (31,32). The injuries most
frequently detected at CT in the present study was rib
fracture (57.5%), followed by thoracolumbar fracture
(30.7%), pneumothorax (22.2%), maxillofacial fracture
(20.8%), pelvic fracture (17.2%), and hemothorax
(15.1%). Although these findings are compatible with
the previous literature, rates of pathologies involving the
thoracic region (such as rib fracture, thoracolumbar
fracture, pneumothorax, and hemothorax) and
maxillofacial fracture were much higher than in other
studies. We think that this may be attributable to the
frequent use of CT in patient evaluation during our study
or to falls from tractors representing the most frequent
injury mechanism.

Trauma scores are calculated based on the patient’s
responses (neurological status, eye-opening, verbal, and
motor response), vital findings, and the anatomical
region injured (33). Although none of these scores
involve a definitive result regarding the trauma patient’s
course, they assist diagnosis and treatment management
(34). Among previous studies evaluating victims” GCS
scores following tractor accidents, Jawa et al. reported a
median value of 15, while Eraybar et al. reported a
median GCS value of 15 and a median RTS value of 12
(32,35). In terms of studies examining ISS values
following tractor accidents, Cogbill et al. reported a

mean ISS value of 13.3 in one study and 8.5 in another,
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while Sheehan et al. reported a median value of nine
(23,31,36). The median trauma scores of all the victims
in the present study were GCS: 15, RTS: 9, and ISS: 12,
respectively. These results are similar to those of other
studies. However, the particularly noteworthy finding
was that the GCS and RTS values of the exitus victims
were significantly lower than those of the survivors,
while ISS was significantly higher. We interpreted this
as indicating that the exitus victims being exposed to
higher trauma energy than the survivors and to their vital
findings and neurological functions being more
impaired.

There are a number of limitations to this study, and these
affected the results obtained. The first and most
important is the retrospective nature of the research. The
second is that characteristics of the tractors involved in
accidents were not fully known (such as the roll bars,
roll cages or presence of rollover protection structures).
A third limitation is that the results are based on data
from a single center.

Based on the results of this study, tractor accidents are
frequently observed in middle-aged men, and the
frequency rises during the summer. Falling from tractors
was the most frequent trauma mechanism, and thoracic
injuries were most frequently observed in both drivers
and passengers. Abdominal and pelvic injuries were
correlated with mortality in the non-surviving victims,
and it may be concluded that these were exposed to
higher trauma energy and suffered greater vital finding
and neurological impairment. Patients presenting to the
ED following tractor accidents must be examined in
detail and placed under close hemodynamic follow-up,
and care must be taken over injuries to all organ systems,

but particularly the thorax.

Conflict of Interest: The author have indicated no
conflicts of interest regarding the content of this article.
Researchers’ Contribution Rate Statement:
Concept/Design: OK, EC; Analysis/Interpretation: OK,
EC, OE; Data Collection: OK, EC; Writer: OK, EC, OE;

Critical Review: Bl, TD; Approver: TD.

Support and Acknowledgment: No financial support was
received from any institution or person.

Ethics Committee Approval: The study protocol was
approved by the Kirikkale University non-invasive
research ethics committee (Date: 21.10.2021, Number:
2021.10-11).

REFERENCES

1. Turkish Statistics Institute, “Road Traffic Accident

Statistics 2017”. http://www.tuik.gov.tr/PreHaber
Bultenleri. (Accessed date: 09 February 2022)

2. Sanderson WT, Madsen MD, Rautiainen R, Kelly

KM, Zwerling C, Taylor CD, et al. Tractor overturn
concerns in lowa: perspectives from the Keokuk
county rural health study. J Agric Saf Health.
2006;12(1):71-81.

3. Pickett W, Hartling L, Brison RJ, Guernsey JR. Fatal

work-related farm injuries in Canada, 1991-1995.
CMAUJ. 1999;160(13):1843-8.

4. Ozkan A, Dilay Y, Mehmetbey K. Evaluation of

Some Accidents in the Agriculture Sector from the
Perspective of Occupational Safety. ISBN:978-605-
80320-3-3. UMYOS’19. 2019;3;40.

5. Oz E. Evaluation of the tractor accidents in Aegean

Region from the point of farm safety. J Ege Univ
Faculty of Agriculture. 2005;42(2):191-202.

6. https://www.slideshare.net/cerrahiklinik/20111017-

travma-skor-sistemleri-26021543 (Accessed date:
11 October 2023)

7. Swanton AR, Young TL, Leinenkugel K, Torner JC,

Peek-Asa C. Nonfatal tractor-related injuries
presenting to a state trauma system. J Safety Res.
2015;53:97-102.

8. Vryhof D, Ouellette L, Chassee T, Singh M, Jones J.

Life on the farm: A community-based study of
tractor-related injuries and fatalities. Am J Emerg
Med. 2019;37(7):1379-80.

9. Karbeyaz K, Simsek U, Yilmaz A. Deaths related to

tractor accidents in Eskisehir, Turkey: A 25-year
analysis. J Forensic Sci. 2019;64(6):1731-4.

KUTFD | 479



Kasar O et al.
Tractor Accident

KU Tip Fak Derg 2023;25(3):472-481
Doi: 10.24938/kutfd. 1356720

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Tiirkoglu A, Sehlikoglu K, Tokdemir M. Analysis of
tractor-associated fatalities. Am J Forensic Med
Pathol. 2017;38(4):306-11.

Goodman RA, Smith JD, Sikes RK, Rogers DL,
Mickey JL. Fatalities associated with farm tractor
injuries: An epidemiologic study. Public Health Rep.
1985;100(3):329-33.

Centers for Disease Control and Prevention (CDC).
Farm-tractor-related 1994,
MMWR-Morb Mortal Wkly Rep. 1995;44(26):481-
4,

Erkol Z, Buken B, Hekimoglu Y, Erkol H, Ince H,
Erzengin OU. Analysis of tractor-related deaths. J
Agromedicine. 2013;18(2):87-97.

Moreschi C, Da Broi U, Cividino SRS, Gubiani R,
Pergher G, Vello M, et al. The analysis of the cause-
effect

fatalities-Kentucky,

relation between tractor overturns and
traumatic lesions suffered by drivers and passengers:
A crucial step in the reconstruction of accident
dynamics and the improvement of prevention.
Agriculture. 2017;7(12):97.
https://www.englishlloyd.com/blog/2021/03/comm
on-types-of-tractor-accidents/ (Accessed date: 11
October 2023)
https://www.hse.gov.uk/agriculture/topics/machiner
y/farm-vehicles-2.htm (Accessed date: 11 October
2023)

Kim B, Lim S, Shin SY, Yum S, Kim YY, Yun N, et
al. Risk assessment of tractor-related hazards based
on accident cases. J Agric Saf Health.
2019;25(3):133-52.

Fulcher J, Noller A, Kay D. Farming tractor
fatalities in Virginia: An 11-year retrospective
review. Am J Forensic Med Pathol. 2012;33(4):377-
8l

Antunes SM, Cordeiro C, Teixeira HM. Analysis of
fatal accidents with tractors in the centre of Portugal:
Ten years analysis. Forensic Sci Int. 2018;287:74-
80.

Knight B. Transportation injuries. Kn Forensic
Pathol. 2004:281-300.

Hell W, Langwieder K, Sporner A. Injury patterns

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

compared to injury costs in car to car accidents of
belted occupants with major injuries. Annu Proc
Assoc Adv Automot Med. 1999;43:119-38.

Breen JM, Nass PA, Gaarder C, Stray-Pedersen A.
Autopsy findings in drivers and passengers from
fatal motor vehicle collisions: Limited differences in
injury patterns and toxicological test results.
Forensic Sci Med Pathol. 2021;17(2):235-46.
Sheehan M, Brent L, Deasy C. Trauma on farms in
the Republic of Ireland. Injury. 2020;51(9):2025-32.
Franklin RC, Mitchell RJ, Driscoll TR, Fragar LJ.
Agricultural work-related fatalities in Australia,
1989-1992. J Agric Saf Health. 2001;7(4):213-27.
Hositikler E, Hostikler B, Kog¢ S. Tractor Related
Deaths (Rollover, Fall, Accident, Lightning Strike).
J Kirikkale Univ Faculty Med. 2022;24(2):262-71.
ATLS Advanced Trauma Life Support 10th Edition.
Chapter 1: Initial Assessment and Management.
ISBN 78-0-9968262-3-5. American College of
Surgeons, Chicago. 2018:2-22.

Sierink JC, Saltzherr TP, Reitsma JB, Van Delden
OM, Luitse JS, Goslings JC. Systematic review and
meta-analysis of immediate total-body computed
tomography compared with selective radiological
imaging of injured patients. Br J Surg. 2012;99
(Suppl 1):52-8.

van Vugt R, Kool DR, Deunk J, Edwards MJ. Effects
on mortality, treatment, and time management as a
result of routine use of total body computed
tomography in blunt high-energy trauma patients. J
Trauma Acute Care Surg. 2012;72(3):553-9.
Sampson MA, Colquhoun KB, Hennessy NL.
Computed tomography whole body imaging in
multi-trauma: 7 years experience. Clin Radiol.
2006;61:365-9.

Akdur O, Ozkan S, Durukan P, Avsarogullari L,
Koyuncu M, Ikizceli 1. Machine-related farm
injuries in Turkey. Ann Agric Environ Med.
2010;17(1):59-63.

Cogbill TH, Busch HM Jr. The spectrum of
agricultural trauma. J Emerg Med. 1985;3(3):205-
10.

KUTFD | 480



Kasar O et al.
Tractor Accident

KU Tip Fak Derg 2023;25(3):472-481
Doi: 10.24938/kutfd. 1356720

32.

33.

34.

35.

36.

Eraybar S, Atmaca S, Nennicioglu Y, Torun G,
Aydin O, Varisli B, et al. Comparison of fatal
injuries resulting from tractor and high speed
motorcycle accidents in Turkey: A multicenter
study. Emerg Med Int. 2019;2019:9471407.
Maslanka AM. Scoring systems and triage from the
field. Emerg Med Clin North Am. 1993;11(1):15-27.
Orhon R, Eren §, Karaday1 $, Korkmaz I, Coskun A,
Eren M, et al. Comparison of trauma scores for
predicting mortality and morbidity on trauma
patients. Turk J Trauma Emerg Surg.
2014;20(4):258-64.

Jawa RS, Young DH, Stothert JC, Yetter D, Dumond
R, Shostrom VK, et al. Farm machinery injuries: The
15-year experience at an urban joint trauma center
system in a rural state. J Agromedicine.
2013;18(2):98-106.

Cogbill TH, Steenlage ES, Landercasper J, Strutt PJ.
Death and disability from agricultural injuries in
Wisconsin: A 12-year experience with 739 patients.
J Trauma. 1991;31(12):1632-7.

KUTFD | 481



DOI: 10.24938/kutfd.1369468
Original Article

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2023;25(3):482-521

Ozgiin Arastirma

COMPARISON OF PERFORMANCES OF OPEN ACCESS
NATURAL LANGUAGE PROCESSING BASED CHATBOT
APPLICATIONS IN TRIAGE DECISIONS

Acik Erigimli Dogal Dil Isleme Tabanli Sohbet Botu Uygulamalarimin Triyaj Kararlarindaki
Performanslarinin Karsilagtirilmasi
Giksu BOZDERELI BERIKOL?
Keith GRIMES*

ibrahim SARBAY! ibrahim Ulas OZTURANS3

! Department of Emergency Medicine, Kesan State Hospital, EDIRNE, TURKIYE
2 Department of Emergency Medicine, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, ISTANBUL, TURKIYE
3 Department of Emergency Medicine, Kocaeli University, Faculty of Medicine, KOCAELI, TURKIYE
4 Curistica Ltd, EAST SUSSEX, UNITED KINGDOM

ABSTRACT

Objective: Being publicly available, easy to use, and
continuously evolving, next-generation chatbots have the
potential to be used in triage, one of the most critical functions
of an Emergency Department. The aim of this study was to
assess the performance of Generative Pre-trained Transformer 4
(GPT-4), Bard and Claude

Emergency Department triage.

during decision-making for

Material and Methods: This was a preliminary cross-sectional
study conducted with 50 case scenarios. Emergency Medicine
specialists determined the reference Emergency Severity Index
triage category of each scenario. Subsequently, each case
scenario was queried using three chatbots. Inconsistent
classifications between the chatbots and references were
defined as over-triage (false positive) or under-triage (false
negative). The primary and secondary outcomes were the
predictive performance of chatbots and the difference between
them in predicting high acuity triage.

Results: F1 Scores for GPT-4, Bard, and Claude for predicting
Emergency Severity Index 1 and 2 were 0.899, 0.791, and 0.865
respectively. The ROC Curve of GPT-4 for high acuity
predictions showed an area under the curve (AUC) of 0.911
(95% CI: 0,814-1; p<0.001), while Bard showed an AUC of
0.819 (95% CI: 0.692-0.945; p<0.001) and for Claude this was

0.881 (95% CI:0.768-0.994; p<0.001).

Conclusion: GPT-4, in its current form, was able to detect high
acuity Emergency Severity Index scores in our case set and had
close agreement with Emergency Medicine specialists, followed
by Claude, while Bard's agreement was relatively lower. GPT-4
and Claude provided better results than Bard in case
believe that
evaluating the effectiveness and limitations of chatbots in triage

management recommendations. We studies
are important because of their future potential.

Keywords: Artificial intelligence, diagnosis, triage

0z
Amac: Herkese acik olan, kolay kullanilan ve siirekli gelisen
yeni nesil sohbet botlari, Acil Servisin en kritik islevlerinden
biri olan triyajda kullanilma potansiyeline sahiptir. Bu
caligmanin amaci, acil servis triyajina karar verme sirasinda
Generative Pre-trained Transformer 4 (GPT-4), Bard ve Claude

uygulamalarinin performansini degerlendirmektir.

Gere¢ ve Yontemler: Bu calisma, 50 vaka senaryosu ile
yuritilen kesitsel bir 6n ¢alismaydi. Acil Tip uzmanlart her
senaryonun referans Emergency Severity Index triyaj
kategorisini belirledikten sonra, her vaka senaryosu {i¢c sohbet
botu kullanilarak sorgulandi. Sohbet botlar1 ve referanslar
arasindaki tutarsiz smiflandirmalar overtriyaj (yanlis pozitif)
veya undertriyaj (yanlis negatif) olarak tanimlandi. Birincil
sonlanim sohbet botlarinin tahmin performansi ve ikincil
sonlanim ise yliksek ciddiyetteki vakalarin triyajini belirlemede

aralarindaki farkti.

Bulgular: GPT-4, Bard ve Claude’nin Emergency Severity
Index 1 ve 2’yi belirlemede F1 skorlar sirastyla 0,899, 0,791 ve
0,865°ti. Yiiksek ciddiyet tespiti igin ROC egrilerinde; GPT-4'lin
egri altinda kalan alam (AUC) 0,911 (%95 GA: 0,814-1;
»<0.001), Bard’in 0,819 (%95 GA: 0,692-0,945; p<0.001) ve
Claude’nin 0,881 idi (%95 GA: 0,768-0,994; p<0,001).

vaka

Sonu¢: GPT-4, mevcut haliyle,

ciddiyetteki Emergency Severity Index skorlarini tespit edebildi

setimizde yiiksek

ve Acil Tip uzmanlar ile yakin uyum gosterdi. Bunu Claude
takip ederken, Bard ile uyumu ise nispeten daha diisiiktii. GPT-4
ve Claude, vaka yonetimi Onerilerinde Bard'a gore daha iyi
sonuglar verdi. Gelecekteki potansiyelleri nedeniyle, sohbet
botlarinin triyajdaki etkinligini ve smirliliklarin1 degerlendiren

caligmalarin 6nemli oldugunu diisiiniiyoruz.

Anahtar Kelimeler: Yapay zekd, tan, triyaj
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INTRODUCTION

Chatbots are computer applications designed to simulate
human online conversation. Recently, many successive
developments related to Chatbots have been made and
this has extended even to the field of medicine, leading
to an increased interest in evaluating the healthcare
opportunities that can arise with the use of chatbots (1).
Generative Pre-trained Transformer (GPT) is a large
natural language processing model (LLM) of OpenAl,
trained by Reinforcement Learning from Human
Feedback (RLHF). The fourth version of the model was
released on March 14, 2023, and this was claimed to be
40% more accurate than the previous version, even
performing above the passing score on several
standardized tests (2,3). Google’s Bard and Anthropic's
Claude are two recently released chatbots, similar to
GPT in nature (4,5).

In triage areas of Emergency Departments (ED),
medical professionals determine the urgency of patients
being attended to in the light of data, including
symptoms and vital signs. Multiple triage scales are used
for the proper management of patient density and
efficient use of resources (6). One of the most frequently
used is the Emergency Severity Index (ESI) (6,7). ESI is
a five-level triage system to categorize patients from
level 1 (most urgent) to level 5 (least urgent), based on
the acuity of their medical conditions and the resources
required for their care (8). Factors such as ED crowding,
training level or experience of the personnel may affect
the accuracy of the triage decisions (9). The use of
artificial intelligence (Al) systems in emergency triage
has been studied frequently in recent years with the
intention of identifying a way to help medical
professionals to make rapid and accurate triage
decisions (10-13). Although these studies show
promising results, they are often of a retrospective
nature (12,14), based on a single hospital or region
(13,15), tested in only one language (12), require
changes in hospital information systems and data
records (10), or study datasets and code are not available
(14), which ultimately make their generalization and

widespread use difficult. Although they were not trained

specifically for health care, the fact that new models of
open access natural language processing-based chatbot
applications, namely GPT-4, Bard, and Claude, can be
used by any user without requiring additional training or
major changes in hospital information systems, are
constantly evolving with feedback data, and not
restricted to the English language (except Bard), gives
them a potential to find a unique place in emergency
triage (1,2,4,5).

The aim of this study was to determine Emergency
Severity Index (ESI) triage estimation performances of
OpenAl’s GPT-4, Google's Bard, and Anthropic's
Claude chatbots in case scenarios based on ED triage
vignettes that included presenting symptoms and vital

signs.

MATERIALS AND METHODS
Study Design and Setting
This was a preliminary cross-sectional study conducted
with the case scenarios generated by Emergency
Medicine (EM) specialists and based on the cases
provided in the ESI handbook v4 (8). The study protocol
was approved by the Kocaeli University Non-
Interventional Clinical Research Ethics Committee
(Date: 4/6/2023, Number: GOKAEK-2023/07.10).
Since the study is experimental in nature and was not
performed on humans or animals, informed consent was
not required.
Study Protocol
The scenarios were limited to presenting symptoms and
vital signs (Supplement 1). A total of 50 case scenarios
were prepared. The case scenarios were electronically
prepared and distributed to two independent EM
specialists who were experts in the ESI triage scale to
determine their triage category as multiple-choice
questions. A third independent EM specialist was
consulted in the case of conflicting categorization. ESI
stages were defined as follow (8):
ESI Level 1 (Immediate) - Patients with life-threatening

conditions requiring immediate medical intervention.
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ESI Level 2 (Emergent) - Patients with high-risk
situations or severe distress, necessitating rapid
attention.
ESI Level 3 (Urgent) - Patients with multiple or complex
problems, who require multiple resources but can
tolerate a short wait.
ESI Level 4 (Semi-Urgent) - Patients with less complex
issues, needing one resource and able to wait longer for
care.
ESI Level 5 (Non-Urgent) - Patients with minor
complaints, requiring minimal resources and able to
wait without significant risk.
The agreed results of each case scenario were assumed
as the reference triage category. Subsequently, each case
scenario was queried with GPT-4, Bard, and Claude to
determine the chatbot-determined triage category
(Figure 1). The answers of each program were recorded
as index triage categories (Supplement 2). Inconsistent
classifications between the chatbots and references were
defined as over-triage (false positive) or under-triage
(false negative). For the prediction performance of high
acuity cases, a two-tier classification was carried out.
ESI-1 and ESI-2 were defined as high acuity, while ESI-
3, ESI-4, and ESI-5 categories were defined as moderate
and low acuity levels (16).
Outcome Measures
The primary outcome was the predictive performance of
GPT-4, Bard, and Claude for each ESI triage category.
The secondary outcome was the difference between
GPT-4, Bard, and Claude in predicting high acuity (ESI-
1 and ESI-2) triage.
Data Analysis
Interrater reliability was determined using Cohen’s
Kappa. A confusion matrix was constructed with the
predictions of GPT-4, Bard, and the reference triage
categories. The precision, recall and specificity and F1
scores for each triage category were calculated.
Calculation formulas were as follows:

e Precision (positive predictive value) = True

positive / (true positive + false negative)
e Recall (sensitivity) = True positive / (true

positive + false positive)

e Specificity = True negative / (true negative +
false positive)
e F1 score = 2*[(precision*recall) /

(precision+recall)]

The Receiver Operator Characteristic (ROC) curves of
GPT-4 Bard and Claude for the prediction of high acuity
patients (ESI-1 and ESI-2) were constructed. Area under

the curves (AUC) were calculated.

RESULTS

A total of 50 case scenarios were analyzed by EM
specialists and the three chatbots. Of the scenarios, nine
were expert-evaluated as ESI category 1, 12 as category
2,10 as category 3, six as category 4, and 13 as category
5, by the EM specialists. Distribution of reference and
chatbot-determined triage levels are shown in Figure 1
and Table 1.

Table 1: Distribution of results regarding ESI levels
Reference Triage

Chatbot-
determine
d triage 1 2 3 4 5
GPT-4 7 1
1 Bard 5 2
Claude 6 0
GPT-4 2 8
2 Bard 3 7
Claude 3 7
GPT-4 2
3 3
Claude 4
GPT-4
4 1
Claude
GPT-4
5

Claude

ESI: Emergency Severity Index, GPT-4: Generative
Pre-trained Transformer 4
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Reference

LA

Reference
é

Reference

GPT-4

Figure 1: Distribution of chatbot-determined triage levels

Predictive performances of GPT-4, Bard, and Claude for
each ESI level are shown in Table 2. For ESI 1, Claude
showed the highest precision (100%) and specificity
(100%), while GPT-4 had the highest recall (sensitivity)
at 77.8%. For ESI 2, GPT-4 showed the highest
precision, recall and specificity (72.7%, 66.7%, 92.1%,
respectively). However, GPT-4 showed a higher F1

scores in all triage levels (Table 2).

Table 2: Predictive performance of chatbots for each
ESI triage category
ESI1 ESI2 ESI3 ESI4 ESI5

Precision GPT-4 875 727 60 25 80
(%) Bard 625 50 25 25 NA

Claude 100 70 471 235 NA

Recall GPT-4 778 667 60 66.7 308
(%0) Bard 556 583 60 167 NA

Claude 66.7 583 80 66.7 NA
Specificity GPT-4 97.6 921 90 727 97.3
(%) Bard 927 816 55 932 NA

Claude 100 921 775 705 NA

Accuracy GPT-4 94 8 84 72 80
(%0) Bard 8 76 56 84 NA

Claude 94 84 78 70 NA
F1 Score GPT-4 0.824 0.696 0.600 0.364 0.445
Bard 0.588 0.538 0.353 0.200 NA

Claude 0.800 0.636 0.593 0.348 NA

ESI: Emergency Severity Index, GPT-4: Generative

Pre-trained Transformer 4, NA: Non applicable

ADm
y .y
—d

In the 2-tier triage classification, 21 scenarios were
labeled as high acuity, while 29 scenarios were in the
moderate and low acuity class. GPT-4 showed a higher
performance for predicting high acuity triage followed
by Claude and then Bard (F1 score of 0.900, 0.865, and
0.791, respectively). The confusion matrix and
predictive performances are shown in Table 3 and Table
4. Reliability analysis showed a Cohen’s kappa of 0.834
for GPT-4, 0.633 for Bard and 0.788 for Claude and EM

specialists.

Table 3: Confusion matrix for high and low acuity
prediction of chatbots

Reference triage

Chatbot-
. Moderate and
determined High Acuity
. low Acuity
triage (ESI 1and 2)
(ESI3t05)
GPT-4 18
High Acuity
(ESl1and 22T 17
2) Claud
aude 16
GPT-4
Moderate
and low
Acuity

(ESI 3to 5) Claude

ESI: Emergency Severity Index, GPT-4: Generative

Pre-trained Transformer 4
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Table 4: Predictive performance of chatbots for 2-tier
triage

High Acuity Moderate
(ESI1and2) and low

Acuity (ESI 3

to 5)

Precision GPT-4 94.7 90.3
(%) Bard 77.3 58
Claude 100 85.3

Recall (%) GPT-4 85.7 69.6
Bard 81 82.8

Claude 76.2 100

Specificity GPT-4 96.6 85.7
(%) Bard 82.8 81
Claude 100 76.2

Accuracy GPT-4 92 92
(%) Bard 82 82
Claude 90 90

F1 Scores GPT-4 0.900 0.786
Bard 0.791 0.682

Claude 0.865 0.921

ESI: Emergency Severity Index, GPT-4: Generative
Pre-trained Transformer 4, NA: Non applicable

The ROC curve of GPT-4 for high acuity predictions
showed an area under the curve (AUC) of 0.911 (95%
Cl: 0.814-1; p<0.001), while the ROC curve of Bard
showed an AUC of 0.819 (95% CI: 0.692-0.945;
p<0.001) and for Claude these values were 0.881 (95%
Cl: 0.768-0.994; p<0.001) (Figure 2).

Receiver Operating Characteristic Curve

—GPT4
Bard
Claude

Reference Line
0,8

o
o

Sensitivity

e
rS

0,24

0,0 02 0,4 0,6 0,8 1,0
1 - Specificity

Figure 2: ROC curve for GPT-4, Bard and Claude for
determining high-acuity triage level

Interpretation and reasoning

The reference diagnosis list and the preliminary
diagnoses provided by the applications are given in
Supplement 3.

While the answers given by GPT-4 and Claude to the
questions and the scores seemed more consistent, it was
observed that there was often a discrepancy between
Bard's answers and scores. For example, in question 36,
Bard and Claude were able to correctly assess the
presence of a foreign body in the eye, while GPT-4 did
not mention this, evaluating the case as "eye burning due
to irritation”. However, although Bard was correct in the
preliminary diagnosis, it assigned the wrong score (ESI
3), while GPT-4 and Claude gave a score consistent with
their own interpretation.
Again, for questions 41 and 42, Bard over-triaged,
although it was correct on the preliminary diagnosis, that
the patient needed only one resource, and that there was
no need for urgent intervention. In question 43, it
answered that there was a risk of deterioration for a “sore
throat" and gave ESI 2 triage to the patient. In question
45, Bard assigned an ESI 3 score for “tooth decay”,
while GPT-4 gave comprehensive and accurate results
as "no need for additional resources in the emergency
department, pain management and discharge with a
follow-up recommendation to the dentist".
GPT-4 and Claude give more accurate results regarding
the methods to be used for diagnosis. For example, all
three applications are able to correctly identify the
source of the pain as gallstone in their answers to
question 24, but GPT-4 mentioned an ultrasound scan
will be required. In question 32, both GPT-4 and Bard
correctly identify the presence of an abscess in the nail
bed, but Bard gave the patient an ESI 3 score, stating
that the patient needs an imaging method or lab test and
should be seen within 30 minutes. GPT-4 and Claude
correctly determined that only incision and drainage
were needed.

DISCUSSION
In this study the performance of GPT-4, Claude, and
Bard chatbots in predicting triage categories based on
the ESI triage system was compared. Results showed
that GPT-4 outperformed Claude and Bard in predicting
ESI levels, with higher F1 scores across all triage levels.
Furthermore, in the two-tier classification system, GPT-

4 demonstrated superior performance in predicting high
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acuity triage cases, followed by Claude and Bard. These
findings suggest that GPT-4 exhibits promising
potential for improving triage decision-making in
emergency care settings.

The use of LLMs has become widespread in recent
years, and models such as Bard and ChatGPT that can
be used easily by everyone without the need for
additional training have become a topic of research in
healthcare (17,18). Studies have investigated the
performance of LLMs for analyzing clinical documents,
diagnosing, and admission or triage predictions
(1,14,19).

Emergency department (ED) crowding and waiting
times are major problems worldwide, and effective
triage is seen as a crucial step in mitigating these issues
(20). The ESI is one of the most widely used emergency
triage systems globally (7,21). However, the accuracy of
ESI depends on the practitioner, with factors such as
patient age, comorbidities, mental status, and incorrect
clinical assessment of vital signs potentially causing
errors in triage with ESI (21). Despite these potential
sources of error, inter-rater reliability has been shown to
be high (22).

While numerous studies involving the chatbots
mentioned in our article are either preliminary or
preprinted studies, there is currently no published study
that compares GPT-4, Bard, and Claude in the context
of triage. Prior research into the application of LLMSs in
emergency triage has primarily focused on triage
scoring, hospitalization estimation, and critical illness
estimation (14). In a systematic review of 19 studies,
LLMs were found to have an AUC of 0.89-0.96 in
estimating triage data (14). Google BERT, for instance,
demonstrated a 0.92 accuracy in tagging complaint data
in 2020 (17). The model of Wang et al. that estimated
ESI scores exhibited high performance with an AUC of
0.96 (23), while the model of lvanov et al. accurately
predicted the ESI score in 75.9% of cases, surpassing
nurses and performing on a par with physicians,
particularly in identifying high acuity patients (15). In
the study of Tahayori et al., which compared their LLM

model to emergency medicine (EM) physicians, the

algorithm achieved 83% accuracy, 0.88 AUC, and
sensitivity, specificity, precision, and F1 scores of 72%,
86%, 56%, and 63%, respectively (24). The present
study found that all three models—GPT-4, Claude, and
Bard-outperformed the aforementioned model in terms
of accuracy and F1 scores.

In the context of ESI triage classification, accurately
determining each level is important, but even more
critical is ascertaining whether a case falls within the
high acuity (triage levels 1-2) or moderate-to-low acuity
(triage levels 3-5) categories, as this determines the need
for immediate treatment (22). Our study revealed a high
level of agreement between the reference values and
GPT-4 when assessed these two groups, with 94.7%
precision and 85.7% recall. There was also a high
agreement with Claude (Precision: 100%, Recall:
76.2%), although the performance of Bard was lower
(Precision: 77.3%, Recall: 81%). The accuracy of GPT-
4, Claude, and Bard for the high acuity group were 92%,
90%, and 82%, respectively. The F1 score, which
symmetrically represents precision and recall,
demonstrated that GPT-4, Claude, and Bard had scores
of 0.899, 0.865, and 0.791, respectively, for predicting
high acuity cases. These results indicate that all
applications perform well in high acuity cases, with
GPT-4 exhibiting a slightly superior performance.
Various limitations and potential safety risks of LLMs
are explained by the developers (2). Among these, we
believe that special attention should be paid to
“hallucinations”, overreliance, and data security.
“Hallucination” is the risk that applications will produce
results that seem quite convincing but are clearly false
according to their training data. As users' trust in
applications increases, the risk of overreliance increases,
causing them to directly use the outputs they receive
from applications without questioning them first. This
situation may result in the deterioration of the quality of
application responses, as applications are constantly fed
by user feedback. For example, the fact that these
applications facilitate the work of clinicians in triage or
diagnosis and treatment recommendations may lead to a

stage where the outputs of the applications are accepted
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as correct without questioning, the level of knowledge
of the clinicians about the guides decreases, and the
applications lose the feedback to give accurate results
due to the continuous reinforcement with wrong outputs
(2,25). Since applications have the opportunity to save
and use input data, it is also important that the questions
presented to the applications do not contain personal
information about the patients.

Our study has numerous limitations. First, it is
dependent on the results of the compared applications at
the time of the study. The performances of the
applications may change depending on the data they are
trained for after the study. In addition, chatbots
mentioned in this study are not trained specifically with
health data or primarily aim to be used in healthcare.
They should be expected to perform better if they were
fine-tuned with a focus on healthcare. This study, which
was performed with a limited number of patient
scenarios, may need validation with real data. The
validation of the scenarios specified in the ESI
handbook cannot be performed due to their potential to
be included among the data on which chatbots are
trained (“Contamination” risk). Triage guides have been
prepared to guide experts. For this reason, it can be
expected that there will be differences between the
expert decisions according to expert opinions and the
working environment conditions in which the guides are
used. The output of the model is dependent on the
prompt that is used as input, as well as the supplied
context and the presence or absence of examples (so
called Few Shot Learning or FSL). As greater
understanding of the most effective way to prompt
models emerges, one might assume improved
performance. This is recommended as a subject of future
study.

This study demonstrated that GPT-4 effectively detected
high acuity ESI scores with strong agreement with
emergency medicine specialists, outperforming Claude
and Bard. Furthermore, GPT-4 and Claude offered
better case management recommendations than Bard.
Evaluating the effectiveness and limitations of natural

language processing-based chatbot applications is

becoming more important due to their potential role in

future triage systems.
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Supplement 1: Triage scenarios

1- A 30-year-old female patient is brought to the ED due to sudden onset of unconsciousness. On her arrival she appears comatose.
Pupils were miotic, GCS: 6, BP: 100/60 mmHg, HR: 110, RR: 14, SpO2: 90%, T: 98° F. First responders told you that they found an
empty syringe at the scene.

2- A 60-year-old male patient presents to the emergency department with complaints of fainting and impaired consciousness. Vital
signs on arrival: BP: 70/30 mmHg, HR: 25/min, RR: 15, SpO2: 99%, T: 98° F.

3- A 90-year-old male patient is brought to the ED by ambulance. It is stated that the patient fainted in the toilet and his stool seemed
bloody. He seems pale. Intense red blood is seen on the patient's diaper. Vital signs on arrival: BP: 65/30 mmHg, HR: 140/min, RR:
25. Medication history is notable for anticoagulants.

4- A 25-year-old male patient is brought to the ED by ambulance due to a gunshot wound to the abdomen. On arrival, he is conscious
and oriented. The bullet entrance wound is located on the left upper quadrant of the abdomen. No other wounds were found in the
primary evaluation. BP: 80/50 mmHg, HR: 120/min, RR: 20/min. It is learned that up to 500 ml of fluid was given during the transfer.

5- A 60-year-old female patient with a diagnosis of COPD is brought to the ED with respiratory distress. On arrival, her oxygen
saturation is measured as 70%. BP: 90/55 mmHg, HR: 115/min, RR: 25/min.

6- A 65-year-old female patient presents with pressure-like pain located in the middle of the chest that has been going on for 1 hour.
She appears to have a cold sweat. BP: 60/palp, heart rate: 140/min, RR: 25.

7- A 50-year-old patient with a history of heart failure and hypertension is brought to the ED with shortness of breath. BP: 190/90
mmHg, HR: 100/min, Spo2: 78 %, RR: 30/min. A gasping sound when breathing is notable.

8- A 20-year-old male patient was found unconscious at home. Empty boxes of prescribed drugs he used for the treatment of depression
were found next to him. On arrival he appears comatose. Pupils are miotic, GCS: 5, BP: 90/60 mmHg, HR: 110, RR: 10, SpO2: 89%.

9- EMS is activated for a 30-year-old female patient who was found unconscious at home. First responders found the patient was in
cardiac arrest and spontaneous circulation was established with successful CPR. On arrival to the ED BP: 90/50 mmHg, HR: 130,
spo2: 99%.

10- A 70-year-old patient who presented to the ED with abdominal pain. Seems pale. Capillary refill time is prolonged. Vital signs on
arrival: BP: 60/palp, HR: 130, spo2: 97%, T: 36° C.

11- A 36-year-old female presents to the ED. She has a history of severe allergic reaction due to a bee sting. She told you that a bee
stung her arm. In a couple of minutes, she felt dizzy and nauseous. Vital Signs: BP 145/74, HR 117, RR 19, SpO2: 98%, T: 97° F.

12-A 50-year-old male patient is admitted to the ED with complaints of palpitation and fainting that has been going on for a few hours.
Vital Signs: BP: 100/40 mmHg, HR: 190, RR: 15, SpO2: 99%, T: 98° F.

13- A 40-year-old female patient presents with pressure-like pain in the middle of the chest that has been going on for 2 hours. BP:
130/80 mmHg, HR: 70/min, RR: 14, T: 36.5° C.

14- A 30-year-old female patient comes with a sudden onset of severe headache and nausea after lifting a heavy object. She is conscious,
oriented and cooperative and states that the pain is the most severe pain of her life. BP: 120/75 mmHg, HR: 80, RR: 15, T: 36.5° C.

15- A 25-year-old physician comes to the ED after a needle used while administering medication to her patient accidentally stabbed
her hand.

16- A 26-year-old patient, who is 20 weeks pregnant, presents to the ED with the complaint of pain and "water breaking ". BP: 120/85
mmHg, HR: 90, RR: 15, T: 36.5° C.

17- A 50-year-old male patient presents to the ED with complaints of high fever, and chills. It is learned that he is on chemotherapy
for lung cancer. BP: 120/69 mmHg, HR: 105, SpO2: 96, RR: 16, T: 38.8° C.

18- An 18-year-old female patient was rescued by her relatives after an attempt to hang herself at home and brought to the ED by
ambulance. There was no loss of consciousness. No markings are present on her neck. BP: 130/75 mmHg, HR: 100, SpO2: 98, RR:
14, T:36.8° C.

19- A 90-year-old male patient is brought to the ED because of the confusion that started on the same day. On arrival he is conscious,
but gives confused answers. BP: 120/69 mmHg, HR: 80, SpO2: 98, RR: 14, T: 36.6° C.

20- A 40-year-old female patient presents with severe left flank pain. Her skin looks pale. In her medical history, it is learned that she
presented to the ED due to kidney stones before. Pain score is 9/10. BP: 140/90 mmHg, HR: 110, SpO2: 98, RR: 17, T: 36.6 C.

21- A 20-year-old male patient presents to the ED with complaints of nausea and vomiting that started in the morning and pain localized
to the right lower quadrant within hours. Pain score is 6/10. BP: 130/90 mmHg, heart rate: 100, SpO2: 98, RR: 16, T: 36.4° C.
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22- A 20-year-old male patient presents to the ED with the suspicion of a fracture of the forearm after falling on his arm while playing
basketball. A prominent displaced fracture is observed on the proximal wrist. Radial pulse is palpable and sensation and circulation
are evaluated as normal.

23- A 34-year-old female patient comes with complaints of high fever and cough for two days. Describes chest pain that increases with
coughing. She seems healthy. BP: 120/90 mmHg, HR: 100, SpO2: 98, RR: 16, T: 38.4° C.

24- A 40-year-old female patient presents with the complaint of pain in the upper quadrants of the abdomen that started after lunch
today. She has a history of gallstones and DM in her history. BP: 130/80 mmHg, heart rate: 87, SpO2: 98, RR: 14, T: 36.2° C.

25- A 27-year-old female patient presents to the ED with complaints of nausea, vomiting and diarrhea that started about 1 day ago. She
describes abdominal pain that is relieved by diarrhea and is not very severe. A few hours before her symptoms started, she had eaten a
meal that “tasted strange”. Diarrhea is watery and includes mucus and does not contain blood. Her skin appears dry but turgor is normal.
BP: 140/90 mmHg, heart rate: 89, Sp0O2: 99, RR: 15, T: 36.4° C.

26- A 35-year-old female patient is presented to the ED due to the pain in her left leg for 2 days. She previously had traveled on
intercontinental flights. The left leg appears to be edematous. Distal pulses are palpable. On examination, the Homans test is positive.
BP: 130/88 mmHg, heart rate: 85, SpO2: 97, RR: 15, T: 36.4° C.

27- A 55-year-old male patient comes to the ED with the complaint of shortness of breath during exertion. No active complaints at the
time of presentation. He states that he has arrhythmia and hypertension in his medical history. He doesn't use prescribed drugs. BP:
120/60 mmHg, HR: 97, Sp0O2: 95, RR: 16, T: 36.4° C.

28- A 45-year-old female patient is brought to the ED by ambulance for falling from the first floor balcony. She has an open fracture
in her left leg. She states that she fell on her left foot and describes no other injury. She has not lost consciousness. Pain Score: 9/10.
BP: 110/80 mmHg, HR: 100, SpO2: 99, RR: 15, T: 36.4° C.

29- A 3-year-old male patient is brought in with the complaint of slipping his foot and hitting his head on the cabinet door. There is a
superficial laceration in the frontal head. He is alert. Family does not describe loss of consciousness. The family was worried because
he vomited several times.

30- A 24-year-old female patient presents to the ED with severe abdominal pain. It is learned that there is a delay in menstruation and
that the pregnancy test she did 2 days ago was positive. BP: 110/64 mmHg, HR: 70, RR: 14, T: 36.5° C.

31- A 22-year-old male patient comes with pain around the ankle following falling while running. No open wounds or deformity. Pain
score is 8/10.

32- A 30-year-old male patient presents with swelling in the nail bed of the left index finger. The appearance of the abscess formed
within two days. He complaints of pain and throbbing. He has no fever.

33- A 40-year-old female patient comes with complaints of frequent and painful urination. No known medical condition. She does not
describe abdominal pain. BP: 120/90 mmHg, HR: 70, SpO2: 99, RR: 14, T: 36.4° C.

34- A 15-year-old male patient comes with a complaint of edema in the nose after being hit with a ball while playing football. No
deformity. No active nosebleeds. No history of syncope. No additional complaints. Oriented and cooperative. BP: 110/60 mmHg, HR:
70, Sp02: 99, RR: 14, T: 36.5° C.

35- A 23-year-old female patient fell down while jogging. Presents to the ED due to a superficial laceration on the forearm. Range of
motion of joints is normal. She does not describe pain in the extremity. There is no active bleeding from the wound. There is a simple
superficial laceration of approximately 3-4 cm in length.

36- A 30-year-old male patient comes with the complaint of eye itching after walking in windy weather. Thinks a particle of dust got
in his eye. No known medical history. Pain score: 3/10.

37- A 77-year-old female patient with a history of heart valve replacement and on anticoagulants presents to the ED with a couple of
bruises in her legs. No additional complaints. Describes no bleeding. BP: 110/75 mmHg, HR: 80, SpO2: 99, RR: 14, T: 36.5° C.

38- A 43-year-old male patient came to the ED because of an accidental knife cut on his index finger. The bleeding stopped with the
dressing he applied at home. The cut seems superficial but may need some sutures. Distal sensory and circulatory examination is
normal. Tendons and nerves seem intact. BP: 110/80 mmHg, HR: 80, SpO2: 99, RR: 14, T: 36.5° C.

39- A 60-year-old female patient comes because a splinter penetrated her foot while walking. It is seen that there is a splinter located
on the sole of the foot which is protruding from the skin.

40- A 20-year-old male patient, who describes he has lost taste and smell for two days and suspects that he has contacted with COVID-
19, is presented to the ED. He has no medical history. Respiratory sounds are normal. Seems healthy. BP: 130/85 mmHg, HR: 73,
Sp02: 99, RR: 14, T: 36.7° C

41- An 8-year-old male patient presents with a burn with an area of 3 cm? due to scald injury on his left forearm the day before. No
bullae. Pain score: 3/10.
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42- A 10-year-old male patient comes to the Emergency Department with the complaint of itching and redness in both eyes. He has no
fever. Vital parameters are normal. Does not describe pain.

43- A 40-year-old female patient presents to the ED with a sore throat for 3 days. No swallowing difficulties or hoarseness. Examination
of the throat is normal. BP: 120/75 mmHg, HR: 80, SpO2: 98, RR: 14, T: 36.8° C.

44- A 20-year-old female patient has a history of nickel allergy. After wearing a metal bracelet, she complains of itching and redness
on the area which contacts with the bracelet. No systemic reaction.

45- A 50-year-old female patient with caries on her left molar teeth comes with the complaint of pain in the same area that starts while
eating. No facial swelling. Pain score: 4/10. No fever.

46- A 2-year-old female patient is brought to the ED with a runny nose and vomiting. She looks active and alert. Her mother states that
her appetite is normal. Seems hydrated.

47- A 27-year-old female patient presents with complaints of pain in both legs with movement and palpation, which started one day
after heavy exercise. BP: 120/90 mmHg, HR: 70, SpO2: 99, RR: 14, T: 36.4° C. No difference in diameter between the two legs. Urine
color is normal.

48- A 10-year-old male patient presents with swelling in the nail bed of the right hand thumb. There is no pus-filled blister. He has no
fever.

49- An 18-year-old female patient presented to the ED due to stepping on a rusty nail. On inspection, you can not see a wound. She
has no additional complaints and no fever.

50- A 70-year-old male patient comes with pain on the left big toe while walking. He states that his complaints have been going on for
about a few weeks. On palpation, a hard dark lesion is present located under the left big toe.

ED: Emergency Department, GCS: Glasgow Coma Scale, BP: Blood Pressure, HR: Heart Rate, RR: Respiratory Rate, T: Temperature,
COPD: Chronic obstructive pulmonary disease, DM: Diabetes Mellitus

Supplement 2: Reference and index triage categories and answers

NO  Ref. ESI BARD GPT-4 Claude
outcome

1 1 Based on the information provided, ESI 1 - Immediate, life-saving Based on the information provided, |
the patient's ESI score is 1. The intervention required without ~ would triage this patient as ESI Level
patient is unconscious and has miotic  delay. The patient is comatose, 1, as follows:
pupils, which are signs of a serious has a low GCS of 6, and low
medical condition. The patient also SpO2 of 90%. The presence of ESI Level 1: The patient is
has a low blood pressure, fast heart an empty syringe at the scene  comatose with GCS of 6 indicating
rate, and low oxygen saturation. These suggests possible drug critical illness. Major deviations in
findings suggest that the patientisin  overdose, which requires vital signs including hypotension,
need of immediate medical attention.  immediate intervention to tachycardia, and hypoxia requiring
The patient's ESI score is 1 because stabilize and manage the immediate intervention.
she is an immediate, life-saving patient's condition. The history of an empty syringe at
intervention required without delay. the scene raises suspicion of drug

overdose which requires emergent

The patient's condition is likely due to care and close monitoring.
a drug overdose or a medical This patient requires immediate
condition such as a stroke or a brain life-saving interventions and should
aneurysm. The patient needs to be be the top priority. ESI Level 1 is
stabilized and then transferred to a most appropriate.

higher level of care, such as an
intensive care unit.

2 1 Based on the vital signs and history, ESI 1 - Immediate, life-saving Based on the presented case, | would
this patient is an ESI 1. He is intervention required without  assign an ESI level of 1 to this
experiencing severe hypotension and  delay. The patient has a patient, indicating a resuscitation
bradycardia, which are life- significantly low BP of 70/30  priority.
threatening conditions. He needs mmHg and an abnormally
immediate medical attention, slow HR of 25/min, indicating Justification:
including intravenous fluids and potential cardiogenic shock or
medications. another life-threatening The patient is presenting with

condition. Immediate impaired consciousness (not alert and
The ESI 1 level is used for patients intervention is necessary to not responding to verbal stimuli).
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who are experiencing immediate, life-

threatening conditions. These patients
need immediate medical attention and
may require life-saving interventions.
Some examples of ESI 1 patients
include cardiac arrest, severe
bleeding, and airway obstruction.

The ESI 1 level is the most urgent
level on the ESI scale. Patients who
are assigned to this level should be
seen by a doctor as soon as possible.

stabilize the patient and
address the underlying cause.

This meets the criteria for ESI level
1.

The patient also has hypotension
(BP 70/30 mmHg) which is an
unstable vital sign and indicates a
critical condition requiring
immediate attention.

The patient's bradycardia (HR
25/min) also indicates acute clinical
instability which requires
resuscitation.

The presentation of syncope
(fainting) along with the other
unstable clinical indicators strongly
suggests a life-threatening condition
that warrants emergent assessment
and treatment.

So in summary, the patient's
presentation with impaired
consciousness, hypotension and
bradycardia necessitates immediate
resuscitation and qualifies for ESI
level 1 triage priority.

Based on the information provided, |
would assign this patient an ESI score
of 2. The patient is an elderly male
with a history of anticoagulants who
has fainted and has bloody stool. He is
pale and his vital signs are unstable.
These findings suggest that the patient
may be experiencing a serious medical
condition, such as a bleeding ulcer or
a heart attack. The patient needs
immediate medical attention and
should be triaged to a higher level of
care.

The ESI rules are a tool that can be
used to triage patients in the
emergency department. They are
based on the severity of the patient's
condition and the resources that they
require. An ESI score of 1 indicates
that the patient is in immediate danger
and requires immediate medical
attention. An ESI score of 2 indicates
that the patient is in high risk of
deterioration and requires urgent
medical attention. An ESI score of 3
indicates that the patient is stable but
requires multiple resources to
investigate or treat. An ESI score of 4
indicates that the patient is stable and
requires only one resource to
investigate or treat. An ESI score of 5
indicates that the patient is stable and
requires no resources to investigate or
treat.

In this case, the patient meets the
criteria for an ESI score of 2. He is an
elderly male with a history of
anticoagulants who has fainted and
has bloody stool. He is pale and his
vital signs are unstable. These
findings suggest that the patient may
be experiencing a serious medical
condition, such as a bleeding ulcer or
a heart attack. The patient needs

ESI 1 - Immediate, life-saving
intervention required without
delay. The patient presents
with bloody stool, pallor, and
intense red blood in the diaper,
which suggest active bleeding.
Additionally, the patient has a
low BP of 65/30 mmHg, an
elevated HR of 140/min, and a
history of anticoagulant use.
These factors indicate a life-
threatening hemorrhage,
necessitating immediate
intervention to stabilize the
patient and manage the
bleeding.

Based on the provided case details, |
would assign an ESI triage level of 1
to this patient, indicating that this is
an immediate/resuscitation priority
patient requiring immediate medical
attention.

Justification:

- The patient is showing signs of
severe hypovolemic shock with a
systolic BP of 65 mmHg and
tachycardia, indicating acute blood
loss.

- There is evidence of lower GlI
bleeding based on the bloody stool
and bloody diaper. The anticoagulant
use puts the patient at high risk of
severe bleeding.

- The patient's age of 90 years old
also places him at higher risk of
hemodynamic instability from blood
loss and complications.

- An ESI level 1 triage indicates a
need for immediate resuscitation and
treatment to prevent imminent risk to
life or limb. This patient meets
several criteria indicating a need for
emergent stabilization and
management of the bleeding.
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immediate medical attention and
should be triaged to a higher level of
care.

4 1 ESI 1 ESI 2 - High risk of Based on the description, this patient
deterioration, or signs of a would have an ESI score of 1,
This patient is a 25-year-old male with time-critical problem. The indicating an immediate life-
a gunshot wound to the abdomen. He  patient has a gunshot wound to threatening condition requiring
is conscious and oriented, but his vital the abdomen, which can immediate physician assessment and
signs are unstable. He has lost a potentially cause life- treatment.
significant amount of blood and isin  threatening internal injuries.
need of immediate life-saving His low BP of 80/50 mmHg Justification:
intervention. He should be triaged as  and elevated HR of 120/min - The patient has a gunshot wound to
ESI 1 and given immediate attention.  suggest the possibility of the abdomen which is a serious
ongoing blood loss or traumatic injury that can cause life-
Justification: hemodynamic instability. threatening internal bleeding.
While the patient is conscious - Although the patient is currently
This patient is in immediate danger of and oriented at this time, his conscious and oriented, the vital
life and limb. His vital signs are condition could deteriorate signs show hypotension and
unstable and he has lost a significant  rapidly, and he requires urgent tachycardia indicating potential
amount of blood. He is in need of evaluation and treatment. hypovolemic shock from blood loss.
immediate life-saving intervention. He - Despite receiving fluids during
should be triaged as ESI 1 and given transfer, the patient's blood pressure
immediate attention. remains low.
- Given the severity and urgency of
the condition, this patient warrants
immediate physician assessment,
resuscitation and likely emergency
surgery. Therefore ESI level 1 is
most appropriate.
5 2 The patient is a 60-year-old female ESI 2 - High risk of Based on the information provided, |

with a diagnosis of COPD who is
presenting with respiratory distress.
Her oxygen saturation is 70%, her
blood pressure is 90/55 mmHg, her
heart rate is 115/min, and her
respiratory rate is 25/min. Based on
this information, | would assign her an
ESI score of 2. She is at high risk of
deterioration, and she requires
immediate intervention.

The patient's oxygen saturation is
below 80%, which is a critical value.
Her blood pressure is low, her heart
rate is high, and her respiratory rate is
high. These are all signs of respiratory
distress. She is at risk of developing
respiratory failure, which is a life-
threatening condition.

The patient needs to be treated
immediately. She will need to be
given oxygen, and she may also need
to be given medication to help her
breathe. She may also need to be
hospitalized.

I would recommend that the patient be
triaged to the emergency department's
resuscitation bay. She should be seen
by a doctor immediately.

deterioration, as the patient
has a history of COPD and is
experiencing respiratory
distress with low oxygen
saturation, low blood pressure,
and an elevated heart rate.

would assign this patient an ESI
score of 2, indicating a high-urgency
patient.

Justification:

- The patient has a significant
medical condition (COPD) with
respiratory distress and hypoxemia
(Sp02 70%).

- Vital signs indicate potential
instability: Tachycardia (HR 115),
increased respiratory rate (25/min),
mild hypotension (BP 90/55).

- Given the respiratory distress and
abnormal vitals, this patient needs
prompt medical assessment and
treatment, consistent with an ESI
level 2. Stabilization and respiratory
support are likely needed.
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6 1 ESI score: 2 ESI 1 - Immediate, life-saving Based on the presented history and
Justification: The patient is a 65-year- intervention required without  vital signs, this patient would be
old female with a history of chest pain delay. The patient presents triaged as ESI level 2 (Emergent).
that has been going on for 1 hour. She  with chest pain, cold sweat,
is experiencing pressure-like pain, has hypotensive BP of 60/palp, Justification:

a cold sweat, and her vital signs are and an elevated HR of

abnormal. These findings are 140/min, which are suggestive The patient is experiencing chest

consistent with a heart attack, which is of a potential acute coronary ~ pain symptoms concerning for acute

a time-critical problem. The patient event or other life-threatening  coronary syndrome (ACS), given her

will need to be evaluated by a cardiac issue. Immediate age and risk factors.

cardiologist immediately. evaluation and intervention are Her blood pressure is very low

The ESI scale is a tool used by necessary to stabilize the (shock index > 1), heart rate is

emergency physicians to triage patient and address the significantly elevated, and

patients according to the severity of underlying cause. respiratory rate is increased,

their condition. ESI 1 is the highest indicating potential hemodynamic

level of severity, and ESI 5 is the compromise.

lowest. ESI 2 indicates that a patient is According to the ESI guidelines,

at high risk of deterioration or has this constellation of symptoms and

signs of a time-critical problem. This signs would warrant emergent

means that the patient needs to be evaluation and treatment within 10

evaluated and treated immediately. minutes, corresponding to ESI level
2.
The patient should be immediately
evaluated with ECG, cardiac
enzymes, and stabilization of her
vitals. She likely needs urgent
cardiology consultation and
admission to the ICU for
management of a possible acute
myocardial infarction.

7 2 The 50-year-old patient with a history  ESI 1 - Immediate, life-saving Based on the presented signs and

of heart failure and hypertension is an
ESI 3. The patient has a high risk of
deterioration, as evidenced by their
shortness of breath, rapid respiratory
rate, and low oxygen saturation. The
patient also requires multiple
resources to investigate or treat, as
they will need an X-ray to assess their
lung function and medications to
control their blood pressure and heart
rate.

The ESI 3 category indicates that the
patient is stable but requires timely
intervention. The patient should be
evaluated by a physician and receive
appropriate treatment as soon as
possible.

intervention required without
delay. The patient has a
history of heart failure and
hypertension, and presents
with shortness of breath,
significantly elevated BP of
190/90 mmHg, tachycardia
with HR of 100/min, critically
low SpO2 of 78%, and
increased RR of 30/min. The
gasping sound during
breathing is also concerning.
These findings indicate a
potential acute
decompensation of heart
failure or another life-
threatening respiratory or
cardiac issue, requiring
immediate intervention to
stabilize the patient.

symptoms, | would assign an ESI
score of 2 for this patient, indicating
a high-risk situation requiring urgent
evaluation and treatment.

Justification:

The patient has a history of heart
failure and hypertension, indicating a
higher risk condition.

Vital signs show respiratory
distress with tachypnea (RR 30/min),
tachycardia (HR 100/min),
hypoxemia (Spo2 78%), and
hypertension (BP 190/90 mmHg).

The gasping sound indicates a
probable exacerbation of CHF or
pulmonary edema.

Given the severity of presentation,
this patient requires immediate
medical attention and treatment
within 15 mins as per ESI level 2. A
more prolonged wait could lead to
respiratory failure.

So in summary, based on the history
of chronic illness, vital signs
indicating life-threatening respiratory
compromise, and gasping respiration,
an ESI score of 2 is most appropriate.
The patient needs urgent evaluation
and treatment.

KUTFD | 496



Sarbay i et al.
Performances of Chatbots in Triage Decisions

KU Tip Fak Derg 2023;25(3):482-521
Doi: 10.24938/kutfd. 1369468

8 1 ESI score: 2 ESI 1 - Immediate, life-saving Based on the presented case, | would
intervention required without  assign an ESI score of 1 to this
This patient is in a high risk of delay. The patient is comatose patient, indicating a life-threatening
deterioration, or signs of a time- with a low GCS of 5, low emergency requiring immediate life-
critical problem. He is unconscious SpO2 of 89%, and decreased  saving intervention.
and has miotic pupils, which indicates RR of 10, suggesting
that he is in a coma. His GCS is 5, significant respiratory Justification:
which is the lowest level of depression. The presence of - The patient is unresponsive with a
consciousness. His BP, HR, and RR empty boxes of prescribed GCS of 5, indicating potential
are all elevated, which indicates that ~ antidepressant medications overdose and risk of respiratory
he is in distress. His SpO2 is also low  suggests a potential overdose, failure or cardiopulmonary arrest.
at 89%, which indicates that he is not ~ which requires immediate - Vital signs show hypotension,
getting enough oxygen. intervention to stabilize and tachycardia and hypoxemia,
manage the patient's condition. indicating shock and possible organ
This patient needs to be seen by a dysfunction.
doctor immediately. He may have a - Prescription drug overdose is
drug overdose or a head injury. He suspected based on history and
may also have a medical condition empty pill boxes found.
that is causing his symptoms. He - This constellation of findings
needs to be stabilized and then warrants emergent airway
transferred to the hospital for further management, ventilatory support and
treatment. hemodynamic resuscitation.
- ESI level 1 is appropriate for this
critically ill patient requiring
immediate life-saving treatment.
9 1 Based on the information given, the ESI 1 - Immediate, life-saving Based on the information provided, |

patient is an ESI 1. She is in cardiac
arrest and requires immediate life-
saving intervention.

The ESl is a tool that helps emergency
department staff triage patients
quickly and efficiently. It assigns each
patient a score from 1 to 5, with 1
being the most urgent and 5 being the
least urgent. Patients with an ESI 1
score are the most urgent and need to
be seen by a doctor immediately.

In this case, the patient is in cardiac
arrest and needs immediate life-saving
intervention. She is an ESI 1 and
should be seen by a doctor
immediately.

intervention required without
delay. The patient experienced
cardiac arrest and required
CPR to reestablish
spontaneous circulation.
Although her SpO2 is now
99%, her BP is still low at
90/50 mmHg and her HR is
elevated at 130/min, indicating
hemodynamic instability.
Immediate evaluation and
intervention are necessary to
address the underlying cause
of her cardiac arrest and to
stabilize her condition.

would assign an ESI level 1 to this
patient, indicating a resuscitation
priority.

Justification:

- The patient was found in cardiac
arrest, requiring CPR. This meets the
ESI criteria for "requires immediate
lifesaving intervention™.

- Although circulation has been
restored, the patient's vital signs
indicate hemodynamic instability
with hypotension and tachycardia.
This suggests a critical condition
requiring close monitoring and
immediate treatment.

- A patient who has just suffered a
cardiac arrest would be considered
extremely unstable and at high risk
of recurrent arrest, warranting the
highest acuity level in the ESI
system.

So in summary, due to the cardiac
arrest, critical condition and
instability, | would triage this patient
as ESI level 1 for resuscitation.
Please let me know if you require
any clarification.
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10 1 The 70-year-old patient with
abdominal pain seems pale and has a
prolonged capillary refill time. His
vital signs on arrival are BP: 60/palp,
HR: 130, sp02:97%, Temperature: 36
C. Based on these findings, | would
assign him an ESI score of 3. He is
stable and does not require immediate
intervention, but he does require
multiple resources to investigate and
treat his condition. The most likely
diagnosis is abdominal aortic
aneurysm, which is a life-threatening
condition that requires surgery. He
should be seen by a surgeon as soon
as possible.

The ESI score is a tool used by
emergency department physicians to
triage patients. It is based on the
acuity of patients' health care

problems and the number of resources
their care is anticipated to require. ESI
triage is based on the idea that patients

who are more acutely ill should be

seen by a physician more quickly than

patients who are less acutely ill. The
ESI score is a five-level scale, with
level one indicating the greatest
urgency. The levels are as follows:

Level 1: Immediate, life-saving
intervention required without delay
Level 2: High risk of deterioration, or
signs of a time-critical problem

Level 3: Stable, with multiple types of

resources needed to investigate or
treat (such as lab tests plus X-ray
imaging)

Level 4: Stable, with only one type of
resource anticipated (such as only an
X-ray, or only sutures)

Level 5: Stable, with no resources
anticipated except oral or topical
medications, or prescriptions

ESI 1 - Immediate, life-saving
intervention required without
delay. The patient presents
with abdominal pain, pallor,
and prolonged capillary refill
time, suggesting potential
shock or significant blood
loss. The hypotensive BP of
60/palp and elevated HR of
130/min indicate
hemodynamic instability.
Immediate evaluation and
intervention are necessary to
determine the cause of the
patient's condition and to
provide appropriate treatment.

Based on the presentation, | would
assign an ESI level of 2 for this
patient, indicating a high-risk
situation needing immediate life-
saving interventions.

Justification:

- Elderly patient with hypotension
(BP 60/palp) and tachycardia (HR
130), indicating potential shock.

- Prolonged capillary refill time
suggests poor perfusion.

- Though oxygen saturation is
normal, the other vital signs are
concerning for a life-threatening
condition like internal bleeding.

- An ESI 2 level warrants immediate
bedside assessment and treatment to
stabilize the patient. Blood tests, IV
access, fluids and monitoring of vital
signs would be priorities.

So in summary, the patient's age,
vital signs and clinical condition
indicate a potential medical
emergency requiring prompt
intervention and close monitoring,
warranting an ESI level 2.
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11

1

Based on the information provided,
the 36-year-old female patient has a
history of severe allergic reaction due
to a bee sting. She is currently
experiencing dizziness, nausea, and
elevated vital signs. This suggests that
she is experiencing an allergic
reaction and is in need of immediate
medical attention. Therefore, | would
assign her an ESI score of 1.

The ESI scale is a tool used by
emergency physicians to triage
patients according to the severity of
their condition. ESI 1 is the highest
level of urgency and indicates that a
patient requires immediate, life-saving
intervention without delay. ESI 2
indicates that a patient is at high risk
of deterioration or has signs of a time-
critical problem. ESI 3 indicates that a
patient is stable but requires multiple
types of resources to investigate or
treat. ESI 4 indicates that a patient is
stable and only requires one type of
resource to be treated. ESI 5 indicates
that a patient is stable and only
requires oral or topical medications or
prescriptions.

In this case, the patient has a history
of severe allergic reaction and is
currently experiencing symptoms
consistent with an allergic reaction.
This suggests that she is at high risk of
deterioration and requires immediate
medical attention. Therefore, | would
assign her an ESI score of 1.

ESI 2 - High risk of
deterioration, or signs of a
time-critical problem. The
patient has a history of severe
allergic reactions due to bee
stings and is experiencing
dizziness and nausea
following a recent sting. While
her vital signs are relatively
stable at the moment, she is at
high risk for rapid
deterioration due to a potential
anaphylactic reaction.
Immediate evaluation and
treatment are necessary to
prevent the development of
life-threatening complications.

Based on the case description, |
would assign an ESI score of 2 to
this patient, indicating high urgency.
Justification:

- The patient has a known history of
severe allergic reaction to bee stings,
indicating a high risk of anaphylaxis.
- Although the vital signs are stable
at the moment, she is already
experiencing symptoms of an allergic
reaction like dizziness and nausea
within minutes of the bee sting.

- There is a high likelihood that her
condition may deteriorate quickly
without immediate treatment like
epinephrine.

- Therefore, this patient should be
prioritized as ESI level 2, needing to
be seen within 10 minutes. Prompt
medical attention and monitoring is
required in case she progresses to
anaphylactic shock.
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12 2 The ESI score for this patient is ESI 2. ESI 2 - High risk of Based on the case details, | would
The patient has a history of deterioration, or signs of a assign an ESI score of 2 for this
palpitations and fainting, which are time-critical problem. The patient, indicating that this is an
symptoms of a potential cardiac patient has a very high heart unstable emergency condition
arrhythmia. The patient's vital signs rate (HR: 190) and low blood  requiring immediate life-saving
are within normal limits, but the rapid  pressure (BP: 100/40 mmHg), intervention.
heart rate and shortness of breath which can indicate a
suggest that the patient is in some potentially serious cardiac Justification:
distress. The patient needs further issue that needs urgent - The patient is presenting with
evaluation to determine the cause of  evaluation and treatment. symptoms of palpitations and
the palpitations and fainting, and to syncope (fainting) indicating
assess the patient's risk of potential heart rhythm issues.
deterioration. - The vital signs show tachycardia

(HR 190) and hypotension (BP
The ESI 2 score is assigned to patients 100/40), which are signs of
who are at high risk of deterioration, hemodynamic instability and shock.
or who have signs of a time-critical - This meets the criteria for an ESI
problem. This score indicates that the level 2 - unstable emergency
patient needs to be seen by a condition requiring immediate life-
physician as soon as possible, but that saving intervention. The patient
their condition is not immediately life- needs immediate medical attention
threatening. and treatment to stabilize the heart
rhythm and blood pressure.
The patient should be given oxygen
and monitored for any changes in their
condition. They should also be given
fluids to prevent dehydration. The
patient should be evaluated by a
physician as soon as possible to
determine the cause of the palpitations
and fainting, and to assess the patient's
risk of deterioration.
13 2 Based on the information provided, | ESI 2 - High risk of Based on the presented information, |

would triage this patient as ESI 2. The
patient is a 40-year-old female with
pressure-like pain in the middle of the
chest that has been going on for 2
hours. Her vital signs are stable, but
her pain is a sign of a time-critical
problem. She may be having a heart
attack, which is a life-threatening
condition. She would need to be seen
by a doctor immediately for further
evaluation and treatment.

The Emergency Severity Index (ESI)
is a five-level triage algorithm used in
emergency departments to assess the
severity of patients' conditions. ESI 1
is the most urgent level, and ESI 5 is
the least urgent level. ESI 2 is the
second most urgent level, and it is
used for patients who have a time-
critical problem or who are at risk of
deterioration.

deterioration, or signs of a
time-critical problem. The
patient presents with chest
pain lasting for 2 hours, which
could potentially indicate an
acute coronary syndrome or
another serious cardiac
condition that requires urgent
evaluation and treatment.
Although her vital signs are
stable, the nature of her
symptoms warrants a higher

priority.

would assign this patient an ESI
score of 3, indicating urgent.

Justification:

- The patient is hemodynamically
stable with normal vital signs.
However, the chest pain of
unspecified origin that has been
ongoing for 2 hours is concerning
and requires prompt assessment and
monitoring.

- ESI level 3 is for patients who
require urgent care but are not in
immediate danger. They have a
moderate risk of deterioration and
should be seen within 1-2 hours.

- The history of chest pain requires
urgent evaluation, diagnosis and risk
stratification for acute coronary
syndrome or other cardiac
conditions. Further assessment with
ECG, cardiac enzymes and possibly
chest imaging is needed.

- The patient does not appear
critically ill (ESI 1-2) but the chest
pain is not minor (ESI 4-5).
Therefore, an ESI score of 3 is most
appropriate for this clinical scenario.
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14 2 The patient meets the criteria for ESI  Based on the information Based on the information provided, |
1. She has a sudden onset of severe provided, this patient would be would assign this patient an ESI
headache and nausea, which isa sign  given an ESI score of 2 - High  score of 3, indicating an urgent
of a time-critical problem. Her vital risk of deterioration, or signs  condition.
signs are within normal limits, but her  of a time-critical problem. The
pain is severe and she is cooperative.  sudden onset of severe Justification:

This indicates that she is likely to headache and nausea, which is - The patient is hemodynamically
deteriorate if she does not receive the most severe pain of her stable with normal vital signs. This
immediate treatment. life, suggests the possibility of rules out an ESI level 1
a life-threatening condition (Resuscitation) or 2 (Emergent)
Therefore, | would triage this patient ~ such as a ruptured aneurysm designation.
as ESI 1 and recommend that she or bleeding in the brain. The - The sudden onset of severe
receive immediate attention. stable vital signs do not headache and nausea suggests a
necessarily rule out a serious  concerning condition like
condition. Further evaluation ~ subarachnoid hemorrhage, but the
and intervention are required  patient is still conscious and oriented.
without delay to prevent This is an urgent but not emergent
deterioration and potential presentation, warranting an ESI 3
morbidity or mortality. score.
- Additional testing like a CT scan of
the head is needed to rule out a life-
threatening cause of symptoms.
However, the patient's vital signs are
reassuring and not immediately
concerning for an emergent
condition.
- An ESI 4 (Less Urgent) or 5 (Non-
Urgent) score would be inappropriate
given the acute onset of neurological
symptoms.
- In summary, the patient likely
needs emergent workup and
monitoring but is not in immediate
distress, consistent with an ESI 3
designation.
Does this sound like an appropriate
assessment and justification for the
ESI score of 3? Let me know if you
need any clarification.
15 4 ESI 1. ESI 3 - The patient is stable, Based on the information provided, |

The patient is a 25-year-old physician
who has been stabbed in the hand with
a needle while administering
medication to a patient. This is a life-
threatening injury that requires
immediate intervention. The patient
should be treated for the wound and
given antibiotics to prevent infection.
She may also need surgery to repair
the damage to her hand.

The ESI rules state that ESI 1 is for
patients who need immediate, life-
saving intervention without delay.
This patient meets this criteria because
she has a life-threatening injury that
requires immediate intervention. She
should be treated as a priority patient.

but multiple types of resources
may be needed to investigate
the injury, such as lab tests to
screen for potential
bloodborne pathogens and X-
ray imaging to assess for any
needle fragments or damage to
the hand.

would assign an ESI score of 3 for
this patient, indicating that this is an
urgent case that needs to be seen
within 1 to 2 hours.

Justification:

- The patient is not in immediate
danger as there are no signs of
anaphylaxis or severe bleeding.
However, there is a risk of infection
or transmission of blood borne
viruses from the needle stick injury.
- The patient is otherwise young and
healthy.

- Additional assessment and
treatment such as blood tests,
prophylactic medications may be
needed within a couple of hours.

- An ESI 2 or 1 is not warranted as
the patient is not in distress and vital
signs are likely stable. An ESI 4 or 5
can delay the necessary treatment
and follow up.

So an ESI 3 score is most suitable for
this presenting condition. Please let
me know if you need any
clarification.
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16 2 The patient is 26 weeks pregnantand  ESI 2 - High risk of Based on the information provided, |
presents to the ED with the complaint  deterioration, or signs of a would assign this patient an ESI level
of pain and "water breaking." Her time-critical problem. This of 2, Urgent.
vital signs are within normal limits. patient is experiencing pain
Based on the ESI rules, | would assess and signs of premature rupture Justification:
this patient as ESI 2. She is at high of membranes (water - The patient is pregnant, so this
risk of deterioration, as she is breaking) at 20 weeks presents additional complexity and
experiencing premature labor. She pregnant, which can lead to risk.
will need to be monitored closely and  serious complications for both - Although vital signs are stable, the
may need to be hospitalized. the mother and the baby. complaint of water breaking at 20

weeks gestation indicates a potential
The ESI rules are a tool that obstetric emergency that needs
emergency physicians use to triage prompt assessment and management.
patients. The rules are based on the - An ESI level 2 suggests emergent
severity of the patient's condition and risks or symptoms that require timely
the resources that are needed to treat attention but are not immediately
them. ESI 1 patients are the most life-threatening. This seems to apply
critical and need immediate treatment. appropriately to this case based on a
ESI 5 patients are the least critical and potentially complicated obstetric
can be treated with oral or topical issue in a pregnant patient.
medications. - Higher acuity levels (ESI 1) would
imply immediate life threat which
In this case, the patient is not in does not seem to be the case here
immediate danger, but she is at risk of based on stable vital signs. Lower
deterioration. She will need to be acuity (ESI 3 or higher) would imply
monitored closely and may need to be lack of emergent risks which also
hospitalized. | would assess her as ESI does not fit with the presented
2. complaint.
So in summary, ESI level 2, Urgent
seems most appropriate based on the
potential obstetric emergency in a
pregnant patient requiring timely
assessment and care but without
immediate life-threatening features.
Please let me know if you need any
clarification.
17 3 The patient is a 50-year-old male with  ESI 3 - This patient is stable Based on the information provided, |

fever and chills. He is on
chemotherapy for lung cancer. His BP
is 120/69 mmHg, HR is 105, SpO2 is
96, RRis 16, and T is 38.8 C.

Based on the ESI rules, this patient
would be classified as ESI 2. He has a
high risk of deterioration, or signs of a
time-critical problem. He is on
chemotherapy, which can weaken his
immune system and make him more
susceptible to infection. His fever and
chills could be a sign of an infection,
which could be life-threatening.

He needs to be seen by a doctor
immediately. He may need to be
admitted to the hospital for further
treatment.

but requires multiple types of
resources for further
investigation and treatment,
such as lab tests (including

blood cultures) to identify the

cause of fever and potential
infections, and possibly
imaging to assess the lung
cancer status. The patient's
history of chemotherapy for
lung cancer increases the risk
for infections and
complications.

would assign an ESI score of 3 for
this patient, indicating an
urgent/emergent case that needs to be
seen within 30 minutes.

Justification:

- The patient has a high fever (38.8
C) while undergoing chemotherapy
for lung cancer, putting him at high
risk for complications from infection
due to immunocompromised status.
- Tachycardia (HR 105) and
increased respiratory rate (RR 16),
indicating infection is present.

- Although vital signs are still stable,
the patient's underlying condition and
immunocompromised state elevate
the acuity and he requires timely
assessment and treatment.

- ESI level 3 is appropriate for this
urgent but not immediately life-
threatening situation. The patient
needs expedited care but not an
immediate life-saving intervention.
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18 2 The 18-year-old female patient is in ESI 2 - High risk of Based on the case details, | would
ESI 2. She has a history of a suicide deterioration, or signs of a assign an ESI level of 2 for this
attempt, which is a high risk of time-critical problem. The patient.
deterioration. She is also stable, with  patient has attempted suicide
no loss of consciousness or markings  and although her vital signs Justification:
on her neck. However, she requires are stable, she requires - The patient has attempted suicide
further investigation and treatment, as  immediate psychiatric which is a potentially serious
she may have sustained injuries from  evaluation and close condition but there is no immediate
the suicide attempt. monitoring for potential life threat currently.

physical complications or - Vital signs are stable with no

The ESI rules are a tool that can help ~ further self-harm attempts hypoxia or hypotension.

emergency physicians triage patients - There are no signs of neck injury.

quickly and accurately. However, they - Patient is young and otherwise

should not be used in isolation. The healthy.

physician should also consider the - Requires medical/psychiatric

patient's individual circumstances and evaluation and monitoring promptly

the resources available at the hospital. but not immediately life-threatening.
- ESI level 2 is for patients with
high-risk situations or potential
threats to life or limb functions that
require rapid medical intervention or
delegated nursing triage. This case
fits that category.
Lower ESI levels like 1 would imply
immediate life threat requiring
immediate physician assessment.
Higher levels like 3 can wait longer
for medical care. So ESI 2 is most
appropriate here.

19 2 The patient is a 90-year-old male with  ESI 3 - The patient is stable, Based on the presented information, |

confusion that started on the same
day. His vital signs are stable, with a
blood pressure of 120/69 mmHg.
Based on the ESI rules, | would triage

but may require multiple types would assign this patient an ESI
of resources to investigate the  score of 3, indicating an urgent
cause of his confusion, such as condition that requires timely
lab tests and possibly imaging. assessment and treatment.

this patient as an ESI 2. Confusion is a
common sign of a time-critical
problem, such as a stroke or infection.
The patient needs further evaluation to
determine the cause of his confusion.

The patient will need to be evaluated
by a physician, who will order tests
such as a blood test, urine test, and
imaging studies to look for signs of
infection, stroke, or other medical
problems. The patient may also need
to be admitted to the hospital for
further treatment.

Rationale:

- The patient is 90 years old,
indicating high vulnerability.

- He is experiencing acute onset of
confusion, which can be a sign of a
serious medical issue at his age, such
as infection, electrolyte imbalance or
other condition.

- While his vital signs are stable at
present, his condition requires
prompt assessment, diagnosis and
treatment given his age and
symptoms.

- ESI level 3 is appropriate for this
due to potential urgency and need for
timely care, but lack of high-risk
criteria that would warrant an ESI 2.
Close monitoring of vitals and
symptoms will be needed in case his
condition deteriorates.

So in summary, ESI 3 is assigned
due to:

- Age (high vulnerability)

- Acute change in mental status

- Potential for serious underlying
condition

- Need for timely assessment and
diagnosis

- Lack of immediate life-threat or
unstable vitals (so not ESI 2)

Does this seem like an appropriate
ESI assignment and rationale? Let
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me know if you need any
clarification.

20 2 Based on the information provided, |  ESI 3 - This patient is stable Based on the presented case, | would
would assign an ESI score of 3 to this  but likely requires multiple assign an ESI score of 2 for this
patient. She is stable, but she requires  resources for investigation and patient, indicating a patient who
multiple resources to investigate and  treatment, such as lab tests requires prompt medical attention but
treat her pain. She has a history of (e.g., urinalysis, blood work) is hemodynamically stable.
kidney stones, which is a time-critical and imaging (e.g., CT scan or
problem that could deteriorate if not ultrasound) to assess for Justification:
treated promptly. The fact that her kidney stones or other causes - The patient is presenting with
skin looks pale suggests that she may  of her severe flank pain. severe pain which requires analgesia
be dehydrated, which would require and diagnosis. However, the pain
intravenous or intramuscular fluids. alone does not seem to be life-

She may also need pain medication, threatening based on the information
which would require a prescription. provided.
- She seems hemodynamically stable
ESI 3: Stable, with multiple types of based on the lack of mention of
resources needed to investigate or hypotension or other signs of shock.
treat (such as lab tests plus X-ray - Her medical history of kidney
imaging) stones increases the likelihood of
urolithiasis as a possible diagnosis
which requires prompt diagnosis and
management but is usually not
immediately life-threatening.
- An ESI 2 score would prioritize this
patient to be seen by a physician
promptly after initial triage for
further assessment, pain management
and diagnosis. But would not require
immediate life-saving interventions.
In summary, this patient seems to
require urgent care but lacks signs of
immediate life-threat or
hemodynamic instability based on
the information provided to warrant
an ESI 1 score. An ESI 2 score
would be most appropriate to direct
prompt medical attention for
management of her condition.
21 3 ESI score: 3 ESI 3 - The patient is stable Based on the presented information, |

The patient is a 20-year-old male with
nausea, vomiting, and right lower
quadrant pain. The pain is localized
and 6/10 in severity. His vital signs
are stable, with a BP of 130/90
mmHg, HR of 100, SpO2 of 98%, RR
of 16 breaths/minute, and a
temperature of 36.4° C. He does not
have any signs of a time-critical
problem or a high risk of
deterioration. The only resource
anticipated is a diagnostic imaging
study, such as an X-ray or CT scan.

Based on the ESI rules, this patient
should be triaged as a 3. He is stable
and does not need immediate, life-
saving intervention. He does,
however, need a diagnostic imaging
study to determine the cause of his
pain.

with vital signs within normal
limits but presents with right
lower quadrant pain and
nausea/vomiting. This may
require multiple types of
resources for investigation,
such as lab tests (e.g.,
complete blood count, basic
metabolic panel) and imaging
(e.g., ultrasound or CT scan)
to evaluate for possible
appendicitis or other causes of
abdominal pain.

would assign an ESI score of 3 for
this patient, indicating that the
patient should be seen within 30
minutes.

Justification:

- The patient is hemodynamically
stable with normal vital signs apart
from tachycardia, indicating the pain
is relatively well tolerated.

- The pain is localized in the right
lower quadrant, which could indicate
conditions like appendicitis that
require timely assessment and
management but are not immediately
life-threatening.

- The symptoms of nausea/vomiting
and abdominal pain started relatively
recently, so the condition is unlikely
to be immediately critical but merits
prompt evaluation.

- The patient is young and otherwise
healthy, without significant comorbid
conditions.

- An ESI 3 score indicates the need
for timely evaluation and pain
management but the condition is
unlikely to deteriorate quickly or
require immediate life-saving
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intervention. The patient would be
reassessed regularly in case the
condition changes.

So in summary, based on abdominal
pain, vital signs, and clinical
presentation, an ESI 3 score is most
appropriate to indicate the need for
timely evaluation of a condition that
is concerning but not critical at the
current time. The patient can wait up
to 30 minutes to be seen but requires
regular reassessment. Please let me
know if you need any clarification.

22 3 Sure. Here is my assessment and ESI  ESI 4 - Stable, with only one  Based on the description, | would
score for the patient: type of resource anticipated assign an ESI score of 3 for this
(such as only an X-ray, or only patient, indicating high urgency.
Based on the patient's history, sutures). The patient has a
physical examination, and imaging displaced fracture but has a Justification:
studies, | would classify this patient as palpable radial pulse and - The patient has a significant acute
an ESI 3. The patient has a displaced  normal sensation and injury (displaced forearm fracture)
fracture of the forearm, which is a circulation, indicating that he  requiring medical attention.
time-critical problem that requires is stable and likely requires - However, the injury is not
immediate treatment. The patientalso  only an X-ray for further immediately life-threatening or limb-
has a radial pulse and normal evaluation and treatment. threatening. Radial pulse is palpable,
sensation and circulation, which are circulation and sensation are normal.
good signs. However, the patient is - The patient is hemodynamically
still in need of multiple resources to stable and can wait for diagnostic
investigate and treat the fracture, such workup and treatment.
as x-rays and surgery. - An ESI 3 is appropriate for this
level of urgency - needs to be
ESI 3: Stable, with multiple types of evaluated within 2 hours but not
resources needed to investigate or immediately. Lower scores of 1 or 2
treat (such as lab tests plus X-ray would indicate a greater level of
imaging) urgency which does not seem to
apply here based on the information
given.
23 3 ESI Score: 4 ESI 3 - Stable, with multiple Based on the presented case, | would

This patient is a 34-year-old female
with a 2-day history of fever and
cough. She describes chest pain that
increases with coughing. She is
otherwise healthy and has a normal
blood pressure.

The patient's vital signs are stable and
she is not in any acute distress. She is
not complaining of shortness of breath
or chest pain that radiates to the arms
or neck. She does not have any other
symptoms such as nausea, vomiting,
or diarrhea.

The patient's history and physical
examination suggest that she may
have pneumonia. Pneumonia is an
infection of the lungs that can cause
fever, cough, and chest pain. Itisa
common infection that can be treated
with antibiotics.

The patient's ESI score is 4. This
means that she is stable and does not
require immediate intervention.
However, she should be seen by a
doctor as soon as possible to confirm
the diagnosis and start treatment.

types of resources needed to
investigate or treat (such as lab
tests plus X-ray imaging). The
patient has a high fever and
cough, which may indicate an
infection like pneumonia, and
requires further testing like
blood work and chest X-ray to
confirm diagnosis and
determine appropriate
treatment.

assign an ESI score of 3 for this
patient, with the following
justification:

ESI 3:

- lll-appearing but stable patients
who need "prompt medical attention
but are not high-risk, require a 2-
hour treatment response time".

- The patient is alert and describing
chest pain, but seems otherwise
stable (BP normal).

- The symptoms of high fever, cough
and chest pain suggest a possible
respiratory infection, but the patient
does not seem to be in severe distress
at this point, and vital signs are
stable.

- However, a 2-hour treatment
window is warranted given the
possible progression of symptoms
and to further assess, diagnose and
initiate prompt treatment of the likely
infection.

- An ESI 2 would indicate the patient
is in high-risk or unstable condition
requiring immediate life-saving
intervention, which does not seem to
be the case based on the information
provided.
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The patient's treatment plan should
include antibiotics, rest, and fluids.
She should also be monitored for
signs of respiratory distress.

So in summary, ESI 3 due to
moderately concerning symptoms of
possible respiratory infection, but
patient currently stable and not high-
risk, requiring prompt medical
attention within 2 hours according to
the ESI guidelines. Please let me
know if you need any clarification.

24 3

The 40-year-old female patient with a
history of gallstones and DM presents
with upper abdominal pain that started
after lunch today. Her vital signs are
stable, with a BP of 130/80 mmHg,
heart rate of 87, SpO2 of 98, RR of
14, and T of 36.2 C. Based on the
history and physical examination, |

would classify this patient as an ESI 4.

The patient is stable and does not
require immediate intervention, but
she does need further investigation
and treatment. | would order an X-ray
of the abdomen to rule out gallstones
as the cause of her pain. | would also
start her on oral medications for pain
and nausea. Once the results of the X-
ray are known, | can make a more
definitive diagnosis and treatment
plan.

ESI 3 - This patient is stable
with vital signs within normal
limits. However, her history of
gallstones and diabetes, along
with her current symptoms,
may require multiple types of
resources such as lab tests and
imaging (e.g., ultrasound) to
investigate and treat her
condition.

Based on the description, | would
assign an ESI score of 3 for this
patient, with the following
justification:

- The patient has abdominal pain in
the upper quadrants, which is
concerning for potential gallstone
complications like cholecystitis. This
constitutes an emergency condition
that needs medical evaluation and
treatment.

- The vital signs are stable, though
the heart rate is mildly elevated. This
rules out an ESI score of 2, which
would indicate high-risk/unstable
conditions.

- There are some comorbid
conditions like diabetes and known
gallstones that increase the
complexity slightly, though not to an
ESI 2 level.

- Overall, this seems to be an
emergency condition (gallstone
complications) that needs prompt
medical care but is not an immediate
life-threat or highly unstable,
warranting an ESI 3 score. The
patient needs to be seen within 1
hour as per ESI 3 criteria.

Does this sound like an appropriate
ESI assessment and justification for
the described patient? Let me know
if you have any other questions.
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25 5 ESI Score: 3

The patient presents with nausea,
vomiting, and diarrhea that started 1
day ago. The abdominal pain is
relieved by diarrhea and is not very
severe. A few hours before the
symptoms started, she had eaten a
meal that “tasted strange”. The
diarrhea is watery and includes mucus
and does not contain blood.

These symptoms are consistent with
food poisoning. Food poisoning is a
common cause of nausea, vomiting,
and diarrhea. It is usually caused by
eating food that has been
contaminated with bacteria or viruses.
The severity of food poisoning can

vary depending on the type of bacteria

or virus that is causing the infection.

In this case, the patient does not have
any severe symptoms, such as fever,
chills, or dehydration. She is also not
experiencing any bleeding or blood in
her stool. These symptoms suggest

that the patient does not have a serious

infection.

The patient is stable and does not
require immediate medical attention.
She can be treated at home with oral
or topical medications, or
prescriptions. She should also drink
plenty of fluids to prevent
dehydration.

If the patient's symptoms worsen or if
she develops any of the following
symptoms, she should seek medical
attention:

Fever

Chills

Dehydration

Bleeding

Blood in stool

Severe abdominal pain
Vomiting that does not stop

ESI 4 - Stable, with only one
type of resource anticipated.
The patient is stable and has
symptoms suggestive of food
poisoning or a gastrointestinal
infection. A stool test or lab
work might be needed for
diagnosis, but the patient is
not at high risk of
deterioration or showing signs
of a time-critical problem.

ESI 4 Justification: This patient
appears stable with a likely diagnosis
of food poisoning or viral
gastroenteritis given the acute onset
of symptoms after eating a strange
tasting meal. She will likely need IV
fluids and possibly some anti-emetics
or anti-diarrheals, so one anticipated
resource (IV fluids) qualifies her as
ESI 4. Vital signs are not mentioned
S0 assuming they are stable,
otherwise this could potentially be
ESI 3 if there were signs of mild
dehydration.
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26 3 The patient has a positive Homans ESI 2 - This patient is at high ~ Based on the presented information, |
test, which is a sign of DVT. She also  risk of deterioration due to the would assign this patient an ESI
has edema in her left leg, which is possibility of deep vein score of 3, with the following
another DVT risk factor. She is thrombosis (DVT), which is justification:
otherwise stable with no acute life indicated by her recent travel,
threats. |1 would triage her as ESI 3. edema in the left leg, and a - The patient has signs and symptoms
She needs further evaluation and positive Homans test. of possible deep vein thrombosis
treatment, but it is not an immediate Immediate evaluation and (DVT) based on edema, positive
emergency. intervention are needed to Homans sign, recent prolonged flight
prevent complications such as  travel which increases thrombosis
The ESI score is a tool used to triage ~ pulmonary embolism. Her risk. This would fall under the
patients in the emergency department. vital signs are stable, but the 'potentially serious condition'
It helps to determine the order in potential for a time-critical category in ESI triage.
which patients should be seen by a problem warrants the ESI 2
doctor. ESI 3 patients are stable but classification. - Vital signs are stable. Patient can
need further evaluation and treatment. walk and talk. No signs of severe or
ESI 4 patients are stable and only life-threatening illness. So does not
need one type of resource, such as an warrant an ESI 1 or 2.
X-ray or sutures. ESI 5 patients are
stable and do not need any resources, - Further testing like Doppler
such as oral or topical medications or ultrasound is needed to confirm DVT
prescriptions. diagnosis. ESI 3 is for patients who
need further medical evaluation and
treatment but hemodynamically
stable.
- In summary, this appears to be a
potentially serious condition
(suspected DVT) in a
hemodynamically stable patient
requiring treatment and diagnosis. So
ESI 3 would be most appropriate.
Does this sound like an appropriate
triage assessment and ESI score
assignment for the presented patient
scenario? Let me know if you need
any clarification.
27 3 Based on the information provided, |  ESI 3 - The patient is stable Based on the information provided, |

would triage this patient as ESI 2. He
has a history of arrhythmia and
hypertension, and he is currently
experiencing shortness of breath.
These are all signs of a time-critical
problem that could deteriorate if not
treated promptly. He is also stable at
the moment, so he does not need
immediate, life-saving intervention.
However, he does need to be seen by a
doctor soon to determine the cause of
his shortness of breath and to receive
treatment.

The ESI rules are a helpful tool for
triaging patients in the emergency
department. They provide a consistent
way to assess patients and to prioritize
care. However, it is important to
remember that the ESI rules are just a
guideline. The best way to triage a
patient is to use your clinical
judgment and to consider the specific
situation.

with no active complaints, but

has a history of arrhythmia
and hypertension. Multiple
types of resources may be
needed to investigate or treat,
such as lab tests and imaging.

would assign an ESI level of 3 for
this patient, with the following
justification:

- The patient has a stable
presentation with no acute distress.
Vital signs are within normal limits
except for a slightly elevated heart
rate, which can be expected given his
complaint of shortness of breath with
exertion.

- Although the patient has a history
of arrhythmia and hypertension, his
condition does not appear to be an
emergent medical issue based on the
information given.

- An ESI level 3 indicates a patient
whose condition is potentially urgent
but not high risk, and who needs
medical care within 1-2 hours. This
level of acuity seems appropriate for
this patient based on the details
provided.

- Higher ESI levels (1-2) would
indicate a more emergent or life-
threatening situation requiring
immediate attention, which does not
seem to apply here based on the
clinical presentation.

- Lower ESI levels (4-5) indicate
non-urgent issues, which would also
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not match this patient's reported
symptoms and medical history.

In summary, ESI level 3 seems the
most suitable triage score for this
patient based on a stable condition
but some clinical concerns due to
medical history and current
symptoms. Please let me know if you
need any clarification.

28 2 The 45-year-old female patient with ESI 2 - The patient has a high  Based on the presented case, | would
an open fracture in her left leg is an risk of deterioration due to the assign an ESI score of 2, with the
ESI 2. She is in high risk of open fracture in her left leg, following justification:
deterioration, as she has an open which is a time-critical
fracture which is a time-critical problem requiring prompt - The patient has an unstable
problem. She also has a pain score of  intervention to prevent condition with an open fracture,
9/10, which is a high level of pain. complications. indicating emergent need for pain
Her vital signs are stable, but she is control and treatment. This fulfills
likely to require surgery to repair the the criteria for ESI level 2.
fracture. - Vital signs are within normal limits

and the patient is alert and oriented,
ruling out a level 1 emergency.
- There are no indications that this
can be triaged as level 3 or lower,
where a longer wait would be
acceptable. The open fracture needs
prompt evaluation and management.
- In summary, this patient needs
emergent care and medical attention
but is not in immediate life-
threatening condition, consistent with
ESI level 2.

29 3 Based on the information provided, ESI 3 - The patient is stable For this patient, 1 would assign an

the ESI score for the 3-year-old male
patient is ESI 3. He is stable and does
not require immediate intervention,
but he does need further investigation
and treatment, including sutures to
close the laceration. He is also at risk
of vomiting again, which could lead to
dehydration or aspiration.

and alert, but may require
multiple types of resources to
investigate or treat, such as
suturing the laceration and
imaging to rule out any head
injury, especially considering
the vomiting episodes.

ESI score of 4, with the following
justification:

The patient is stable with no signs
of deteriorating condition or life-
threatening symptoms.

Only one resource (sutures) is
anticipated to treat the superficial
head laceration.

Although the patient vomited a
few times, there are no other
concerning signs like altered mental
status or neurological deficits. The
vomiting is likely due to the head
trauma and anxiety.

An X-ray is unlikely to be needed
based on the described injury
(superficial laceration).

The patient's alertness and lack of
loss of consciousness indicate the
head trauma is minor.

In summary, this is a stable patient
with a minor injury requiring only
sutures. ESI 4 is most appropriate.
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30 2 ESI score: 3 ESI 2 - The patient has severe  Based on the information provided, |
abdominal pain and a delayed  would assign an ESI score of 3 for
The patient is a 24-year-old female menstruation with a positive this patient, indicating an urgent
with severe abdominal pain and a pregnancy test, which may condition.
positive pregnancy test. She has a indicate an ectopic pregnancy
history of delayed menstruation. Her  or other time-critical Justification:
vital signs are stable. The patient pregnancy-related - She presents with severe abdominal
needs further investigation to complications. Prompt pain, indicating a condition that
determine the cause of her pain and to  evaluation and intervention are needs medical attention.
confirm her pregnancy. This may necessary. - The pregnancy test indicates she
require lab tests, imaging, and/or a may be pregnant, which can
consultation with a specialist. The complicate the diagnosis and
patient is not an immediate life-saving management.
emergency, but she does need to be - Her vital signs are stable, indicating
seen soon. she is not in immediate life-
threatening danger (excluding ESI 1
or 2).
- Given the pain and possible
pregnancy complication, she needs
urgent assessment and treatment, but
is not critical (excluding ESI 4 or 5).
- Therefore, an ESI triage score of 3
seems most appropriate for this
patient presentation.
31 2 The patient is a 22-year-old male with  ESI 4 - The patient is stable, For this patient, | would assign an
a pain score of 8/10 in his ankle after ~ with no open wounds or ESI score of 4.
falling while running. There is no deformity. Only one type of
open wound or deformity. Based on resource, such as an X-ray, is  Justification: The patient is stable
the ESI rules, this patient would be anticipated to assess for with no life-threatening condition.
triaged as ESI 3. He needs multiple potential fractures or injuries  He will likely require imaging such
types of resources to investigate and  to the ankle. as an X-ray to assess for any
treat his injury, such as an X-ray to fractures but does not anticipate
rule out a fracture and pain needing multiple resources. An ESI
medication. His condition is stable, score of 4 is appropriate for patients
but he needs to be seen by a doctor who are stable but require one
soon. resource to investigate or treat their
condition.
32 4 Based on the information provided, ESI 4 - The patient is stable, ESI 4

the patient meets the criteria for ESI 3.

He has a stable condition with
multiple types of resources needed to
investigate or treat his condition, such
as lab tests and X-ray imaging. He is
experiencing pain and throbbing,
which is likely due to the abscess. He
does not have a fever, which is a good
sign.

The ESI 3 triage level indicates that
the patient should be seen promptly,
but does not require immediate
intervention. The patient should be
placed in a low-acuity waiting area
and should be seen by a physician
within 30 minutes.

with no fever or systemic
symptoms. Only one type of
resource, such as incision and
drainage, is anticipated to treat
the abscess in the nail bed.

Justification: The patient is stable
with only one anticipated resource -
incision and drainage of the abscess.
No signs of systemic infection or
sepsis are mentioned.
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33 5 The patient is a 40-year-old female ESI 4 - The patient is stable Based on the case description, |
with complaints of frequent and and presents with symptoms ~ would assign an ESI score of 3 for
painful urination. She has no known consistent with a urinary tract  this patient, with the following
medical conditions and does not infection (UTI). Only one type justification:
describe abdominal pain. Her vital of resource, such as a
signs are within normal limits. Based  urinalysis, is anticipated to - The patient's vital signs are normal
on the ESI rules, | would assess this diagnose and guide treatment.  and stable, indicating no immediate
patient as a ESI 3. life threat.
- The symptoms of frequent and
ESI 3 means that the patient is stable, painful urination in a healthy young
but requires multiple types of female suggest a likely lower urinary
resources to investigate or treat. In tract infection, which is an urgent but
this case, the patient needs to be not emergent condition.
evaluated by a physician to determine - There is no mention of abnormal
the cause of her urinary symptoms. abdominal or flank pain that would
She may also need to undergo suggest possible kidney infection or
laboratory tests and imaging studies. stone requiring immediate attention.
- An ESI level 3 is appropriate for
The patient is not in immediate this likely urgent but non-emergent
danger, but she should be seen by a clinical situation that requires
physician as soon as possible. diagnosis and treatment but is not
immediately life-threatening. The
patient can wait but should be seen
within 1-2 hours.
34 5 The patient is a 15-year-old male with  ESI 4 - The patient is stable, Based on the information provided, |

edema in the nose after being hit with
a ball while playing football. He is
oriented and cooperative, with vital
signs within normal limits. There is no
deformity, active nosebleed, or history
of syncope. Based on this information,
I would assign the patient an ESI
score of 3. He needs to be evaluated
by a physician, but he is not in
immediate danger. The resources
needed to investigate or treat him
include an X-ray to assess for a
fracture and a prescription for pain
medication.

ESI 3 is defined as stable, with
multiple types of resources needed to
investigate or treat. The patient meets
this criteria because he needs to be
evaluated by a physician and he needs
an X-ray to assess for a fracture. He
does not need sutures or any other
type of immediate intervention, so he
is not ESI 2 or 1. He is also not ESI 4
or 5 because he does not need any oral
or topical medications or
prescriptions.

oriented, and cooperative with
no deformity or active
nosebleeds. Only one type of
resource, such as an X-ray, is
anticipated to assess for
potential nasal fractures or
injuries.

would triage this patient as ESI 4.
Justification:

The patient is stable with no signs
of immediate life threat or
deterioration.

Only one resource (X-ray) is
anticipated to investigate for possible
nasal fracture.

Vital signs are stable and within
normal limits.

No active complaints other than
nasal edema. Patient is oriented and
cooperative.
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35 4 The patient is a 23-year-old female ESI 4 - The patient is stable, ESI 4 - Stable, with only one type of
with a superficial laceration on her with no active bleeding or pain resource anticipated (such as only an
forearm. She is stable and does not in the extremity. Only one X-ray, or only sutures)
require any immediate intervention. type of resource, such as Justification: The patient has a
She will be placed at ESI level 4. sutures or wound care, is superficial laceration that requires

anticipated to treat the suturing, but is otherwise stable with
The ESI severity index is a tool used  superficial laceration on her normal range of motion and no active
to triage patients in the emergency forearm. bleeding. Only suturing is anticipated
department. It is a five-level scale, as a resource for this patient,
with level 1 being the most urgent and consistent with ESI level 4.
level 5 being the least urgent. ESI
level 4 is defined as "stable, with only
one type of resource anticipated (such
as only an X-ray, or only sutures)."
This patient meets this criteria, as she
does not require any immediate
intervention and only needs a simple
suture to close the laceration.
36 4 The 36-year-old male patient with eye ESI 5 - The patient is stable, ESI 4

itching after walking in windy
weather is an ESI 3. He is stable and
has multiple types of resources needed
to investigate or treat, such as an eye
exam and possibly an eye wash. The
patient's pain score is 3/10, which is
mild. The patient's history is
unremarkable, and he does not have
any known medical conditions. The
patient's eye itching is likely caused
by a foreign object in his eye, which
can be treated with an eye exam and
possibly an eye wash. The patient's
condition is not life-threatening, but it
is important to treat it promptly to
prevent further irritation and damage
to the eye.

with a minor complaint of eye
itching and mild pain. No
resources are anticipated
except for potential oral or
topical medications to
alleviate the itching and
discomfort.

Justification:

The patient appears stable with only
one anticipated resource needed -
removal of the foreign particle from
the eye. The pain score of 3/10
suggests mild discomfort but no
signs of deterioration or time critical
problem. The lack of known medical
history also suggests low acuity. An
ESI of 4 seems appropriate based on
the information provided.
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37 3 The patient is a 77-year-old female ESI 4 - The patient is stable ESI 3

with a history of heart valve and has no additional

replacement and on anticoagulants complaints or active bleeding. Justification:

who presents to the ED with a couple  Only one type of resource, Stable patient with a complex

of bruises in her legs. She describes such as a blood test to assess ~ medical history and on

no bleeding. Her vital signs are stable. coagulation status, is anticoagulants. Multiple resources

Based on the ESI rules, | would triage  anticipated to evaluate the such as lab tests and imaging

her as an ESI 3. patient's anticoagulant therapy anticipated to investigate for possible
and bruising. complications from anticoagulation

ESI 3 patients are stable, with or other issues. Although no active

multiple types of resources needed to complaints concerning for emergent

investigate or treat. In this case, the issues, the medical complexity and

patient needs to be evaluated for her anticoagulation status warrants a

bruises, which could be a sign of a higher level of initial evaluation and

more serious condition. She also monitoring.

needs to be assessed for her risk of

bleeding, as she is on anticoagulants.

This evaluation will likely require lab

tests and X-rays.

The patient is not an ESI 2 patient,

who are high risk of deterioration, or

signs of a time-critical problem. She is

also not an ESI 1 patient, who are

immediate, life-saving intervention

required without delay.

I would recommend that the patient be

seen by a doctor as soon as possible.

38 4 ESI score: 3 ESI 4 - The patient is stable, ESI 4 - Stable, with only one type of

The patient is a 43-year-old male with
a superficial knife cut on his index
finger. The bleeding stopped with the
dressing he applied at home. The cut
seems to need some sutures, but there
is no distal sensory or circulatory
impairment. The tendons and nerves
seem intact. His vital signs are
normal.

Based on the ESI rules, this patient
would be classified as ESI 3. He is
stable, with multiple types of
resources needed to investigate or
treat (such as lab tests plus X-ray
imaging). He does not need
immediate, life-saving intervention,
but he does need to be seen by a
doctor to assess the extent of the
injury and determine if sutures are
necessary.

with bleeding stopped by
home dressing, and no
apparent damage to tendons or
nerves. Only one type of
resource, such as sutures, is
anticipated to treat the
superficial cut on his index
finger.

resource anticipated (such as only an
X-ray, or only sutures) Justification:
The patient's vital signs are stable.
The injury seems superficial and may
only require sutures to close, with no
major complications noted on initial
examination. Only one resource
(sutures) seems to be anticipated at
this point, consistent with ESI level
4.
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39 3 ESI score: 3 ESI 4 - The patient is stable, ESI 4 - Stable, with only one type of
with a splinter located on the  resource anticipated (such as only an

Justification: This patient has a sole of her foot. Only one type X-ray, or only sutures) Justification:
splinter in her foot that is protruding  of resource, such as a minor The patient seems stable with a
from the skin. This is a minor injury ~ procedure to remove the localized injury that will likely only
that can be treated with oral or topical splinter, is anticipated to treat  require suturing to remove the
medications. The patient is stable and  the issue. splinter. No major intervention
does not require any immediate seems immediately needed.
intervention.
The patient is not in any immediate
danger and can wait to be seen by a
doctor. The splinter can be removed
by a nurse or a doctor. The patient
will likely need to take a tetanus shot.

40 4 The patient is a 20 year old male who  ESI 4 - The patient is stable Based on the presented information, |

has lost taste and smell for 2 days. He
suspects that he has COVID-19. He
has no medical history and his
respiratory sounds are normal. He
seems healthy. His vital signs are BP:
130/85 mmHg, HR: 73, SpO2: 98%.

Based on the ESI rules, | would
classify this patient as ESI 3. He is
stable, but he needs multiple types of
resources to investigate and treat. He
needs to be tested for COVID-19 and
he needs to be monitored for any signs
of yxyamenung condition.

I would recommend that he be placed
in the waiting room and that he be
seen by a doctor as soon as possible.

and presents with minor
symptoms related to potential
COVID-19 exposure. Only
one type of resource, such as a
COVID-19 test, is anticipated
to investigate the issue.

would triage this patient as ESI level
3, for the following reasons:

- The patient is a young male with no
significant medical history,
appearing clinically stable with
normal vital signs. This suggests no
immediate life-threatening condition.

- The patient suspects COVID-19
infection based on his symptoms of
loss of taste and smell, however he
does not report any severe or
worsening respiratory symptoms like
shortness of breath, cough or chest
tightness. Oxygen saturation is
normal. This indicates the infection,
if present, is likely mild to moderate.

- While COVID-19 is a serious issue,
based on the available information
this patient does not appear to have a
condition that requires immediate
lifesaving intervention or treatment.
ESI level 3 is appropriate for patients
with "potentially urgent” conditions
that require medically necessary
treatment but are not immediate life-
threatening emergencies.

- Additional assessment including
temperature check, COVID-19 swab
test and chest x-ray may be needed to
further evaluate for infection and
clinical stability. The triage category
can be reassessed if there are any
significant findings.

In summary, based on the presenting
symptoms and clinical status, ESI
level 3 appears to be most suitable
for this patient with suspected mild
COVID-19 infection and no
immediate life-threats. Let me know
if you need any clarification.
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41 5 ESI Score: 2 ESI 4 - The patient is stable ESI 3 - Stable, with multiple types of
and presents with a minor burn  resources needed to investigate or
The patient is a 8-year-old male with a injury. Only one type of treat (such as lab tests plus X-ray
3 c¢m2 burn on his left forearm. The resource, such as wound care, imaging)
burn is a scald injury and there are no s anticipated to treat the issue.
bullae. The patient has a pain score of Justification:
3/10. This is a stable patient with a - Although the burn is small, it isin a
single type of resource anticipated sensitive area of a child.
(such as only an X-ray). The patient - There is potential for risk of
does not require immediate, life- scarring and functional impairment
saving intervention without delay. The without proper management.
patient is not at high risk of - The patient will likely require
deterioration, or signs of a time- wound cleaning, dressing, analgesia,
critical problem. tetanus prophylaxis and follow up.
- There may be a need for bacterial
culture and sensitivity if signs of
infection develop.
- X-ray may be needed to assess
deeper tissue damage.
- Several resources and
investigations are anticipated for this
patient, warranting an ESI 3.
42 5 ESI score: 3 ESI 5 - The patient is stable ESI 4 - Stable, with only one type of
and has no signs of a time- resource anticipated (such as only an
The patient is a 10-year-old male with  critical problem. No resources  X-ray, or only sutures)
itching and redness in both eyes. He  are anticipated except for oral
has no fever, vital parameters are or topical medications to Justification: The patient is stable
normal, and he does not describe pain. alleviate the itching and with a non-life threatening
This suggests a non-urgent condition,  redness in the eyes. complaint. Only one resource, an eye
such as conjunctivitis. Conjunctivitis exam, is anticipated to investigate the
is an inflammation of the conjunctiva, redness and itching. No immediate or
the thin layer of tissue that covers the urgent intervention is required. Vital
white of the eye and the inside of the signs are stable. This meets the
eyelid. It is a common condition that criteria for ESI level 4.
can be caused by a number of things,
including allergies, viruses, and
bacteria.
The patient does not require
immediate intervention, but he will
need to be seen by a doctor to
determine the cause of his
conjunctivitis and receive treatment.
He can likely be treated with over-the-
counter eye drops or ointment. If the
conjunctivitis is severe or does not
respond to treatment, he may need to
be prescribed antibiotics.
The patient is stable and does not
require any resources beyond over-
the-counter eye drops or ointment. He
can likely be discharged home with
instructions to follow up with his
doctor.
43 5 The patient is a 40-year-old female ESI 5 - The patient is stable ESI 4.

with a 3-day history of a sore throat.
She has no swallowing difficulties or
hoarseness. Examination of the throat
is normal. Her vital signs are within
normal limits.

and has no signs of a time-
critical problem. No resources
are anticipated except for oral
medications or prescriptions to
address the sore throat.

Based on the ESI rules, | would assign
this patient an ESI score of 2. She is
not in immediate danger, but she is at
risk of deterioration. She needs to be
seen by a doctor to determine the

Stable patient with only one type of
anticipated resource (throat culture).
No signs of airway compromise or
hemodynamic instability. Unlikely to
deteriorate significantly without
intervention but requires basic
investigation.
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cause of her sore throat and to rule out
any serious conditions.

The resources that she needs include a
doctor's evaluation and possibly some
lab tests. She does not need any
immediate interventions, such as X-
rays or sutures.

I would recommend that she be seen
by a doctor as soon as possible. If her
condition worsens, she may need to be
triaged to a higher ESI score.

44 The patient is a 20-year-old female ESI 5 - The patient is stable, ESI 3 - Stable, with multiple types of
with a history of nickel allergy. She is  with no signs of a time-critical resources needed to investigate or
complaining of itching and redness on  problem or systemic reaction.  treat (such as lab tests plus X-ray
the area which contacts with a metal No resources are anticipated imaging)
bracelet. There is no systemic except for oral or topical
reaction. Based on the ESI rules, this  medications or prescriptions to  Justification: While the patient is
patient should be triaged as ESI 3. She address the localized allergic  stable with no life-threatening
is stable, with multiple types of reaction. symptoms, she requires
resources needed to investigate or investigations such as allergy testing
treat. She will need to be seen by a and possibly removal / treatment of a
doctor to rule out any other causes of dermatitis reaction which would need
her symptoms, such as an infection. nursing time, medications and
She may also need to be treated with possibly a dermatology consult. This
antihistamines or steroids to relieve warrants an ESI 3 designation, as
the itching and redness. opposed to ESI 4 where only one
intervention like an X-ray would be

Here is my justification: needed, or ESI 5 where only
prescriptions would suffice.

The patient is stable, as she is not

experiencing any life-threatening

symptoms.

She has multiple types of resources

needed to investigate or treat her

symptoms, as she will need to be seen

by a doctor and may also need to be

treated with antihistamines or steroids.

She does not have any signs of a time-

critical problem, as her symptoms are

not worsening and she is not

experiencing any new symptoms.

I hope this is helpful!

45 ESI score: 3 ESI 5 - The patient is stable, For this patient, | would assign an

The patient is a 50-year-old female
with caries on her left molar teeth. She
is experiencing pain in the area that
starts while eating. There is no facial
swelling or fever. The pain score is
4/10.

The patient is stable and does not
require immediate intervention.
However, she does need to see a
dentist to have her teeth treated. This
may require X-rays and other
diagnostic tests.

The patient should be triaged to ESI
level 3. This means that she should be
seen by a dentist as soon as possible,
but she is not in immediate danger.

with no signs of a time-critical
problem. The issue appears to
be dental in nature, and no
resources are anticipated in the
emergency department except
for oral medications or
prescriptions for pain
management. The patient
should be advised to follow up
with a dentist for further
evaluation and treatment.

ESI score of 4.

Rationale:

This patient is stable with only one
anticipated resource needed, which is
possibly an x-ray of the tooth or
dental block to manage the pain.
There are no signs of life-threatening
conditions or risks of deterioration
that would warrant a higher ESI
score. The pain is moderate and
managed with over-the-counter
medications. No fever is present.
Overall this patient qualifies for ESI
4 - Stable, with only one type of
resource anticipated.

KUTFD | 516



Sarbay i et al.
Performances of Chatbots in Triage Decisions

KU Tip Fak Derg 2023;25(3):482-521
Doi: 10.24938/kutfd. 1369468

46 5 Based on the information provided, |
would triage this patient as ESI 3. The
patient is a 2-year-old female with a
runny nose and vomiting. She is
active and alert, and her mother states
that her appetite is normal and she
seems hydrated. These symptoms are
common in children with viral
infections, which are typically not
life-threatening. However, it is
important to rule out more serious
causes of these symptoms, such as
dehydration or an ear infection. The
patient will need to be evaluated by a
physician to determine the cause of
her symptoms and receive treatment.

The Emergency Severity Index (ESI)
is a tool used to triage patients in the
emergency department. The ESI score
is based on the acuity of the patient's
condition and the resources that will
be needed to treat them. ESI scores
range from 1 (most urgent) to 5 (least
urgent).

ESI 1: Immediate, life-saving
intervention required without delay

ESI 2: High risk of deterioration, or
signs of a time-critical problem

ESI 3: Stable, with multiple types of
resources needed to investigate or
treat (such as lab tests plus X-ray
imaging)

ESI 4: Stable, with only one type of
resource anticipated (such as only an
X-ray, or only sutures)

ESI 5: Stable, with no resources
anticipated except oral or topical
medications, or prescriptions

anticipated (such as lab tests)
to assess the cause of the
symptoms and determine the
appropriate treatment plan.
The patient's normal appetite

ESI 4 - The patient is stable ESI 4

and alert with no signs of a
time-critical problem. Only

Justification: The patient seems
stable with only one anticipated
resource needed, likely an 1V for
mild dehydration. No immediate life-
threatening concerns are noted based
on the information provided. An ESI
3 would indicate multiple resources
anticipated, which does not seem to
match this presentation. ESI 5 does
not seem appropriate as the patient
will likely need IV hydration, not
just oral medications.

one type of resource is

and hydration status suggest a
lower level of urgency.

47 5 The patient is a 27-year-old female
with a history of pain in both legs
after heavy exercise. The pain is
worse with movement and palpation.
Her vital signs are stable, with a blood
pressure of 120/90 mmHg and a heart
rate of 80 beats per minute. She is not

in any distress.

Based on the ESI rules, | would triage
this patient as an ESI 3. She is stable,
but she requires multiple types of
resources to investigate or treat, such
as lab tests and X-ray imaging. She
may also need physical therapy or
other treatments.

I would assess her further to
determine the cause of her pain and to
develop a treatment plan. | would also
monitor her vital signs and her
response to treatment.

ESI score: 4 Justification: Stable
vital signs. Single resource (likely X-
ray) needed to investigate leg pain.
No immediate life-threatening
features.

ESI 4 - The patient is stable
with no signs of a time-critical
problem. Only one type of
resource is anticipated (such
as a physical examination or a
consultation with a specialist)
to assess the cause of the
symptoms and provide
appropriate treatment
recommendations. The onset
of pain after heavy exercise
suggests a lower level of
urgency.
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48 5 Based on the given information, the
10-year-old male patient with swelling
in the nail bed of the right hand thumb
would be triaged as an ESI 3. The
patient is stable and does not require
immediate intervention, but he does
require multiple types of resources
(such as lab tests and X-ray imaging)
to investigate or treat. The swelling in
the nail bed could be a sign of a more
serious underlying condition, such as
a bacterial infection or a fungal
infection. It is important to rule out
these possibilities with further testing.

ESI 3 is defined as "Stable, with
multiple types of resources needed to
investigate or treat (such as lab tests
plus X-ray imaging)." This means that
the patient is not in immediate danger,
but they do require medical attention.
The patient is likely to be seen by a
doctor within a few hours, but they
may not be seen immediately.

The 10-year-old male patient with
swelling in the nail bed of the right
hand thumb does not meet the criteria
for an ESI 1, which is "Immediate,
life-saving intervention required
without delay." This means that the
patient does not need immediate
medical attention. The patient is also
not in immediate danger of death or
serious injury, so they do not meet the
criteria for an ESI 2, which is "High
risk of deterioration, or signs of a
time-critical problem."

ESI 4 - The patient is stable
and has no signs of a time-
critical problem. Only one
type of resource is anticipated
(such as a physical
examination or a consultation
with a specialist) to assess the
cause of the swelling and
provide appropriate treatment
recommendations. There is no
fever or pus-filled blister,
indicating a lower level of
urgency.

ESI 4 Justification: The patient is
stable with only one anticipated
resource needed - an X-ray to assess
for possible fracture or foreign body.
There are no signs of infection or
sepsis. This would be triaged as ESI
level 4.

49 5 The patient is an 18-year-old female
who presented to the ED due to
stepping on a rusty nail. She has no
additional complaints and no fever.
The wound is not visible, but she is
experiencing pain. Based on the ESI
rules, I would assign her an ESI score
of 4. She is stable and does not require
immediate intervention. However, she
will need to be seen by a physician to
assess the wound and determine if any
further treatment is necessary.

Here is my justification:

The patient is stable, with no signs of
deterioration.

She does not require immediate
intervention.

She will need to be seen by a
physician to assess the wound and
determine if any further treatment is
necessary.

ESI 3 - The patient is stable
and has no signs of a time-
critical problem. However,
multiple types of resources
may be needed to investigate
and treat the potential injury.
This could include a tetanus
shot, a physical examination to
locate any possible wound,
and imaging (such as an X-
ray) if needed to check for any
foreign body or deeper
damage.

ESI 4 - Stable, with only one type of
resource anticipated (such as only an
X-ray, or only sutures) Justification:
The patient has stepped on a rusty
nail which may require an X-ray to
exclude fracture or embedded foreign
body. There are no other symptoms
suggesting urgent intervention at this
point, but will require some
investigation.
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50

5

ESI Score: 3

The patient is a 70-year-old male with
pain on the left big toe while walking.
He states that his complaints have
been going on for about a few weeks.
On palpation, a hard dark lesion is
present located under the left big toe.

This is a stable patient with multiple
types of resources needed to
investigate or treat. The patient needs
to have an X-ray to rule out a fracture
or other structural damage to the toe.
He may also need to have a culture to
rule out infection. Once the diagnosis
is made, the patient can be treated
with oral or topical medications.

The patient is not at immediate risk of
deterioration or death, but he does
need to be seen by a physician as soon

ESI 4 - Stable, with only one
type of resource anticipated.
The patient is stable and likely
requires an X-ray to
investigate the cause of the
hard dark lesion under the left
big toe.

ESI 4 Rationale: Based on the
information provided, this patient
appears stable but will likely require
an X-ray to investigate the lesion
under the left big toe. An ESI 4 score
is appropriate as the patient is stable
but will need a single resource (X-
ray imaging) to evaluate the
condition.

as possible.

ESI: Emergency Severity Index, GPT-4: Generative Pre-trained Transformer 4, GCS: Glasgow Coma Scale, BP: Blood Pressure, HR:
Heart Rate, RR: Respiratory Rate, Gl: Gastrointestinal, COPD: Chronic obstructive pulmonary disease, DM: Diabetes Mellitus, ECG:
Electrocardiogram, ICU: Intensive Care Unit, CPR: Cardiopulmonary Resuscitation, CT: Computed Tomography, IV: Intravenous,

DVT: Deep Vein Thrombosis

Supplement 3: Reference diagnosis list and the preliminary diagnoses provided by the applications

bradycardia

BARD GPT-4
NO DIAGNOSIS REASONING REASONING CLAUDE REASONING
drug overdose or a medical
1 drug-induced coma condition such as a stroke or a drug overdose drug overdose
brain aneurysm
- - - 5 ——— -
5 severe bradycardia severe hypotension and cardiogenic shock? (severe impaired consciousness,

hypotension and bradycardia)

hypotension and bradycardia

hemorrhagic shock due to Gl

bleeding ulcer or a heart

hypovolemic shock due to Gl

3 bleeding attack life-threatening hemorrhage bleeding
4 gunshot wound to the gunshot wound to the gunshot wound to the gunshot wound to the

abdomen abdomen abdomen abdomen
5 respiratory failure respiratory failure resplrator_y dlstress_ and respiratory dlstr_ess and

potential hypoxia hypoxemia
cardiogenic shock due to acute coronary event or other  shock due to acute coronary
6 - - heart attack - - e
Myocardial Infarction life-threatening cardiac issue syndrome
high risk of deterioration, as potential acute
evidenced by their shortness decompensation of heart

. . - - . . CHF or pulmonary edema,

7 respiratory failure of breath, rapid respiratory failure or another life- ! -
. - respiratory distress
rate, and low oxygen threatening respiratory or
saturation cardiac issue
g  coma, apnea _and respiratory coma (drug pv_erdose ora  coma, respiratory depression prescription drug overdose
failure head injury) (overdose)
9 intubated, p(::s;;gardlac arrest cardiac arrest cardiac arrest post-cardiac arrest
10 hypotension requiring abdominal aortic aneurysm potential shock or significant shock (internal bleeding?)
emergency resuscitation blood loss

11 allergic reaction allergic reaction risk of potential anaphylactic allergic reaction, high risk of

reaction

anaphylaxis
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potentially serious cardiac

12 severe tachycardia potential cardiac arrhythmia issue heart rhythm issues, shock
13 myocardial infarction heart attack ac ute coronary event_or pther acute coronary syndrome
life-threatening cardiac issue
14 subarachnoid hemorrhage - ruptur_ed aneurysm or subarachnoid hemorrhage
bleeding in the brain
15 occupational hazard for stabbing with a needle stabbing with a needle needle stick injury
healthcare workers
. premature rupture of . .
16 spontaneous abortion premature labor membranes (water breaking) potential obstetric emergency
immunocompromised patient . . .
- S immunocompromised patient
with fever ("He is on . "
. . . . with fever (“chemotherapy for . . .
immunocompromised patient ~ chemotherapy, which can . . immunocompromised patient
17 - S lung cancer increases the risk -
with fever weaken his immune system . - with fever
- for infections and
and make him more complications.”)
susceptible to infection.") P '
18 suicidal patient suicide attempt suicide attempt suicidal patient
19 confusion n an elderly confusion confusion confusion
patient.
o0  Severepain p035|_bly due to kidney stones Kidney stones or other CaUSES  cevere pain due to urolithiasis
renal colic of her severe flank pain
— . . possible appendicitis or other A
21 acute appendicitis right lower quadrant pain causes of abdominal pain appendicitis
22 fracture (needs reduction) dlsplacegofrge;cr#re of the displaced fracture displaced forearm fracture
23 communlty-ac_quwed pneumonia pneumonia respiratory infection
pneumonia
24 acute cholecystitis gallstones gallstones cholecystitis
25 food poisoning _/_acute Food poisoning fooql poisoning or a food pmsonmg_/_wral
gastroenteritis gastrointestinal infection gastroenteritis
26 DVT DVT DVT DVT
27 pulmonary embolism shortness of breath - shortness of breath
28 open fracture open fracture in her left leg open fracture in her left leg open fracture
29 head trauma Iac_eratlo_n, f‘ﬂ”hef head trauma, laceration head trauma
investigation
further investigation to .
: ectopic pregnancy or other .
. determine the cause of her . o, possible pregnancy
30 ectopic pregnancy . - time-critical pregnancy- e
pain and to confirm her Y complication
related complications
pregnancy
31 sprained ankle ankle injury ankle injury -
3 aronychia (drainage) abscess abscess in the nail bed abscess (incision and
parony g (incision and drainage) drainage)
33 urinary tract infection urinary symptoms urinary tract infection lower urinary tract infection
34 nasal fracture fracture? nasal fracture nasal fracture
35  laceration (suturing needed) superficial laceration on her  superficial laceration on the laceration (suturing needed)
forearm forearm
36 foreign body (eye) foreign object (eye) eye itching foreign particle (eye)
37  coagulation status (lab test) risk of blee)d(l_r:gy(sl)a b tests and coagulation status (lab test) ~ coagulation status (lab test)
38  laceration (suturing needed)  laceration (suturing needed) laceration (suturing needed) injury (suturing needed)
39 foreign body (foot) splinter (foot) splinter (foot) splinter
40 COVID-19 (PCR test) COVID-19 COVID-19 (PCR test) COVID-19
41 2nd degree burn scald injury - no bullae minor burn injury small burn
42 conjunctivitis conjunctivitis conjunctivitis redness and itching (eye
exam)
43 sore throat sore throat sore throat -
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44 contact dermatitis allergy or infection localized allergic reaction dermatitis
45 tooth decay caries dental issue tooth pain
46 viral infection viral infection - mild dehydration
47 Sore muscles - - leg pain

swelling in the nail bed possible fracture or foreign

48 paronychia (bacterial or fungal infection) swelling in the nail bed body
stepping on a rusty nail
49 tetanus prophylaxis wound wound (tetanus prophylaxis) (fracture or embedded foreign
body)
50 callus lesion lesion lesion

CHF: Congestive heart failure, DVT: Deep Vein Thrombosis, GI: Gastrointestinal., PCR: Polymerase chain reaction. See Supplement
2 for full prompts.
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THE EVALUATION OF THE KNOWLEDGE AND OPINIONS OF
FACULTY OF MEDICINE TERM VI STUDENTS ON
NOTIFIABLE DISEASES AND RELEVANT PRACTICES BASED
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ABSTRACT

Objective: The primary purpose of this study is to evaluate the
knowledge and opinions of pre-physicians, term VI students in
the 2021-2022 academic year, who participated and did not
participate in a public health internship program appertaining to
the notifiable diseases process.

Material and Methods: The participants of this study consisted
of term VI students from 126 faculty of medicine. We used a
data collection form, consisting of 25 questions in total, to
assess the knowledge of term VI students on their socio-
demographic characteristics, their educational background, and
internship process, in addition to their opinions on the notifiable
diseases. Considering knowledge questions, correct answers
were worth one point each, while the other answers were worth
zero points and evaluated over the total score. The data were
collected through observation method of data collection.

Results: 48.7% of the 115 participants had completed their
public health internship program A statistically significant
difference was found between public health internship and
having knowledge and being skilled in the notifiable diseases
(p<0.001, p=0.003, respectively). The mean knowledge score of
the students who had received their public health internship
program obtained from propositions measuring the knowledge
level of the participants on reporting notifiable diseases was
5.942.1, score was 4.3+2.1 for those who had not received the
internship program in question. Based on the public health
internship status, there was a statistically significant difference
among the success points of the students (p<0.001).

Conclusion: The level of knowledge and awareness of pre-
physicians having completed their public health internship
program concerning the notification process was found to be
higher than those who have not yet done their internships. Some
required information and applications about the notifiable
diseases should be taken into account while building
undergraduate curriculums of the faculty of medicine and
setting out the public health internship program.

Keywords: Infectious disease reporting, disease notification,

medical student, public health, undergraduate medical

education

(074
Amag: Bu aragtirmayla tip egitimlerinin son senesinde olan
2021-22 egitim &gretim yili donem 6 ogrencilerinin bildirim
zorunlu hastalik bildirim siireciyle ilgili Halk Sagligi Staji almis
o6n hekimlerin ve heniiz staji almamigs 6n hekimlerin bu
konudaki bilgi ve goriislerinin degerlendirilmesi amaglanmistir.

Gere¢ ve Yontemler: Kesitsel tipteki bu ¢alismanin evrenini
126 tip fakiiltesi donem 6 Ogrencileri olusturmustur. Veri
kaynagi olarak, arastirmacilar tarafindan hazirlanan; dénem 6
ogrencilerinin bazi sosyo demografik 6zelliklerinin, aldiklar
egitimi ve intornliik siireci ile ilgili bazi bilgilerinin, bildirimi
zorunlu hastaliklarla ilgili bazi1 gorlislerinin ve bilgilerinin
degerlendirilecegi 25 sorudan olusan veri toplam formu
kullanilmigtir. Bilgi sorularinda her bir dogru cevap bir puan
diger cevaplar puansiz olarak hesaplanmis ve toplam iizerinden
degerlendirilmigtir.  Veriler gozlem altinda veri toplama
yontemiyle toplanmustir.

Bulgular: Katilimcilarin %48.7’si Halk Sagligi staji almigtir.
Sirastyla Halk Sagligi staji almis olma durumu ile bildirimi
zorunlu hastalik kavramini bilme ve becerisine sahip olma
durumlar1 arasinda istatistiksel olarak anlamli bir fark
bulunmugtur (p<0.001 ve p=0.003). Halk Saghgi staji alan
ogrencilerin bildirimi zorunlu hastaliklar ve bu hastaliklari,
durumlar1 bildirme ve raporlama konusunda bilgi diizeyini
Olgen Onermelerden aldiklari bilgi puani ortalamalar1 5.94+2.1
iken, halk saglig1 staji almayanlarda bu ortalama 4.3+2.1 olarak
hesaplanmustir. Halk sagligr staji alma durumuna goére basari
puanlar1 arasinda istatiksel olarak anlamli bir fark tespit
edilmistir (p<0.001).

Sonu¢: Bu g¢alismanin sonuglarma gore bildirimi zorunlu
hastalik bildirim stireciyle ilgili halk sagligi staji almis on
hekimlerin, heniiz staji almamis 6n hekimlere gore bilgi ve
farkindalik diizeyi yiiksek bulunmustur. Tip fakiiltesi mezuniyet
oncesi egitim miifredatlarinin ve &zellikle halk saghg staji
icerigi planlanirken bildirimi zorunlu bulagic1 hastaliklar
hakkindaki bilgilendirmelerin ve uygulamalarin yer almasi
gerekliligi gz ardi edilmemelidir.

Anahtar Kelimeler: Enfeksiyoz hastalik bildirimi, hastalik
bildirimi, tip 6grencisi, halk saghg, onlisans tip egitimi

nr E Correspondence / Yazisma Adresi:

r

"-"i'.:'-'.‘q,;- ¥ Phone / Tel: +905366883634
-'lk,.lp_.!_n Ir Received / Gelis Tarihi: 04.10.2023

Dr. Didem DAYMAZ

'J_ =1 Department of Public Health, Faculty of Medicine, Kirikkale University, KIRIKKALE, TURKIYE

E-mail / E-posta: dokdemaz@hotmail.com
Accepted / Kabul Tarihi: 28.11.2023

KUTFD | 522


https://orcid.org/0000-0001-5712-2082
https://orcid.org/0000-0001-5712-2082
https://orcid.org/0009-0005-6820-2914
https://orcid.org/0009-0005-6820-2914
https://orcid.org/0000-0002-4840-7526
https://orcid.org/0000-0002-4840-7526
https://orcid.org/0009-0004-0632-1769
https://orcid.org/0009-0004-0632-1769
https://orcid.org/0009-0006-9137-771X
https://orcid.org/0009-0006-9137-771X
https://orcid.org/0009-0000-8372-3850
https://orcid.org/0009-0000-8372-3850
https://orcid.org/0009-0007-0769-6994
https://orcid.org/0009-0007-0769-6994
https://orcid.org/0009-0005-9220-3976
https://orcid.org/0009-0005-9220-3976
https://orcid.org/0009-0007-5677-8128
https://orcid.org/0009-0007-5677-8128
https://orcid.org/0009-0009-6142-2382
https://orcid.org/0009-0009-6142-2382
https://orcid.org/0009-0009-4855-1876
https://orcid.org/0009-0009-4855-1876
https://orcid.org/0009-0007-1202-5044
https://orcid.org/0009-0007-1202-5044
https://orcid.org/0009-0003-3432-5532
https://orcid.org/0009-0003-3432-5532
https://orcid.org/0009-0004-6669-5754
https://orcid.org/0009-0004-6669-5754
https://orcid.org/0000-0003-0193-6444
https://orcid.org/0000-0003-0193-6444
https://orcid.org/0000-0003-4238-587X
https://orcid.org/0000-0003-4238-587X

Daymaz D et al.
The Knowledge of Interns on Notifiable Diseases

KU Tip Fak Derg 2023;25(3):522-530
Doi: 10.24938/kutfd. 1371198

INTRODUCTION
Communicable diseases are health problems that affect
many people and can cause serious problems if
precautions are not taken. For this reason, it is required
to collect data regularly on communicable diseases on
time and in the most appropriate way to evaluate them
and to take prompt precautions in necessary cases (1,2).
As is seen around the world, close monitoring of
surveillance systems and reporting processes is of
critical importance to ensure regular data flow regarding
several applications toward the detection and follow-up
of communicable diseases and disease burden and
deaths caused, and the control of presumptive sources
(3-5).
The Public Health Law No0.1593 dated 24.04.1930
created a legal obligation in Tiirkiye to notify the
identified communicable diseases (6). Another regu-
lation on this matter is Communicable Diseases
Surveillance and Control Principles Regulation No.
26537 dated 30.05.2007. With this regulation, for the
prevention and control of the diseases, the notifiable
communicable diseases list has been made, and
communication and report lines have been established.
The number of notifiable diseases has been determined
as8lin A, B, C, and D groups, with the latest update of
the regulation (No. 31107 dated 22.04.2020) (7).
Although the notification of the diseases in the list has
been imposed an obligation and the notification systems
have been developed and optimized by the Ministry of
Health, there are still problems in reporting today. Some
deficiencies and errors in hospital records, lack of
knowledge and skills of physicians in reporting, the
feeling of inadequacy seen in physicians, and
differences in the level of physicians' knowledge in
terms of their fields of specialization may be included in
these problems (8-10). Moreover, several physicians
declared that they had not received any education
regarding the notifiable diseases and their notification
processes as well (9).
Due to the problems mentioned above, it is likely to
confront some misapplications and a lack of data in

communicable diseases notification systems and critical

malfunctions in the filiation processes in health
institutions and organizations. In this regard, it is
important to eliminate the deficiencies of physicians in
this matter and to provide them regular training
opportunities. Considering the National Core Education
Program, there is a statement related to the skills to be
acquired by physicians in the pre-graduate process
regarding the notification and reporting of the notifiable
diseases: 'They implement the application including
even intricate situations/cases' Besides, it is indicated
that general practitioners should acquire this
competence at the highest level (11). For this reason,
faculty of medicine students acquire knowledge and
qualifications on the notifiable communicable diseases
throughout their undergraduate education. One of the
internship programs requiring this kind of notification is
the public health internship program. Term VI students
prepare seminars related to notifiable diseases and their
notification process, discuss them with their advisors
based on field applications and some sample cases as
well, and make on-site observations on the notification
systems throughout primary care field visits, thanks to
this program.

When taking into account the lack of knowledge and
practical experience of physicians after they had
completed their undergraduate education, the
requirement of having the highest level of competence
about the Core Curriculum of Specialty Branches, and
the impact of internship programs on the students, we
aimed in this study to evaluate the knowledge and
opinions of pre-physicians about the notification process
of the notifiable communicable diseases, according to

the students' public health internship status.

MATERIALS AND METHODS
Design
The participants of this cross-sectional study consisted
of term VI students from one hundred and twenty-six
different faculty of medicine, except for 13 interns who
had participated in a public health internship program
and were involved as a researcher in this study in

February 2022. We did not select a sample for this
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research. The reason behind this decision was that we
aimed to reach the entire population. One hundred and
fifteen participants admitted to taking part in this study,
and thus the rate of the population reached was 91.2%.
Data collection tool

We used a data collection form consisting of 25
questions prepared by the researchers. Here are the
number and content of the questions involved in this
form, respectively: Three questions about the
knowledge of term VI students on their socio-
demographic characteristics such as age and gender, five
questions about their opinions on their educational
background and internship processes, seven questions
about their practical experiences on the notifiable
diseases, and ten propositions about their knowledge on
the notification and reporting processes of the disease
and cases in question. Each correct response to the ten
propositions evaluating the participants' knowledge was
one point. However, no points were given to the wrong
answers and the option of responding with "l don't
know". The data were collected in the first two weeks of
February 2022 through the observation method of data
collection. Kirikkale University Non-Invasive Research
Ethics Committee approval (Decision No: 2022.01.08)
and dean's permissions were obtained to conduct the
study.

Statistical analysis

Data entry and evaluation in the research were made
using the “Statistics Package for Social Sciences” (SPSS
20.0) (Statistical Computer Package Program).
Descriptive statistics in the analyses were stated as
percentage, mean, median, quartiles, minimum-
maximum values, and standard deviation. The
conformity of the variables to the normal distribution
was checked with Kolmogorov-Smirnov and Shapiro-
Wilk tests. Chi-square tests were used to evaluate the
difference between groups formed by categorical
variables. The Mann-Whitney U test was used for the
comparison of independent two-group continuous
variables that did not fit the normal distribution, and the

Kruskal-Wallis test for the comparison of three or more

variables. Type 1 error value less than 5% was accepted

as statistically significant.

RESULTS

The mean age of the 115 students participating in the
research was 25.3£2.0, and the median age was 25. The
maximum and minimum ages were 39 and 23,
respectively. 60.9% of the participants were female, and
95.7% were citizens of the Republic of Tiirkiye. The
success rates of the participants when they were
undergraduate at the Faculty of Medicine were as
follows: 2.6% very good, 37.4% good, 47.0% fair,
12.2% poor, and 0.9% very poor. On the other hand, the
course attendance rates of the participants were as
follows: 20.9% very good, 40.9% good, 27.8% fair,
8.0% poor, and 1.7% very poor, according to their
statements (Table 1).

Table 1: Distribution of opinions of faculty of medicine
term VI students on socio-demographic characteristics
and educational background.

Characteristic n %
Female 70 60.9
Gender
Male 45 39.1
o Republicof 4,4 g5 7
Nationality Turkiye
Other 5 43
Very good 3 2.6
Faculty of Good 43 374
medicine success Fair 54 47.0
status Poor 14 122
Very poor 1 0.9
Very good 24 20.9
Faculty of Good 47 40.9
medicine Fair 32 27.8
attendance status Poor 10 87
Very poor 2 1.7

48.7% of the students stated that they had completed a
public health internship program. 51.8%, 33.9%, and
14.3% of these participants evaluated their attendance
statuses as very good, good, and fair, respectively.
However, no participants were responding with poor or

very poor (Table 2).
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Table 2: Public health internship program participation and attendance statuses of faculty of medicine term VI students

Characteristic n %
Those participating a public health 70 487
; ; ; internship program '
Public health internship program In
Participation status Those not participating a public
- - 45 51.3
health internship program
Very good 29 51.8
Public health internship program
Attendance status Good 19 339
Fair 8 14.3

95.6% of the participants stated that they had heard of
the term notifiable disease, while only four (3.5%)
participants expressed that they had previously reported
a notifiable disease.

88.7% of the participants responded to the question
"Have you ever heard the term notifiable disease?" by

saying yes; however, 11.3% answered no. The response

to the same question of all participants completing their
public health internship program and 78.0% of those not
receiving this training was yes. We found a statistically
significant difference between the status of receiving a
public health internship program and of having heard of
the term notifiable disease (p<0.001) (Table 3).

Table 3: Distribution of the status of having heard of the term notifiable disease of faculty of medicine term VI students,
according to their public health internship program participation status

Status of having heard of the term notifiable disease

Yes No Total
Public Health Internship 0 0 0 *
Program Participation Status n % n % n % p* value
Yes 56 100.0 - - 56 100.0
No 46 78.0 13 22.0 59 100.0 <0.001
Total 102 88.7 13 11.3 115 100.0

*Chi-square test

The rate of the participants responding to the question
“Do you think you can report legally notifiable diseases
and cases?” was as follows: 12.2% yes, 61.7% no, and
26.1% neutral, respectively. On the other hand, the rate
of the participants having and not having received a

public health internship program was as follows: 19.6%

and %5.1% yes, 46.4% and 76.3% no, and 33.9% and
18.6% neutral, respectively. A statistically significant
difference was detected between the status of receiving
a public health internship program and of having
competence in the notification and reporting of legally
notifiable diseases and cases (p=0.003) (Table 4).

KUTFD | 525



Daymaz D et al.
The Knowledge of Interns on Notifiable Diseases

KU Tip Fak Derg 2023;25(3):522-530
Doi: 10.24938/kutfd. 1371198

Table 4: Distribution of faculty of medicine term vi students' opinions on whether they have competence in the
notification and reporting of the notifiable diseases, according to their public health internship program participation

status
Competency in the notification and reporting of the legally
notifiable diseases and cases
Neutral
Yes No (Neither agree Total
nor disagree)

Public Health
Internship Program 0 % n % n % n % *p value
participation status

Yes 11 19.6 26 46.4 19 33.9 56 100.0

No 3 5.1 45 76.3 11 18.6 59 100.0 0.003

Total 14 12.2 71 61.7 30 26.1 115 100.0

*Chi-square test

89.8% of those who had not received a public health
internship program stated that this kind of program
contributes to the notification and reporting knowledge
of the notifiable diseases and cases; however, the rate
was 75.0% for those having received the training in
question.

Considering the period before the internship, nine
(7.8%) participants in this study stated that they had
received courses on the notification and reporting of
notifiable diseases and cases. The number of
participants expressing relevant terms had been
mentioned in their courses was as follows: 5 participants

in Term 1l Public Health Course, 1 participant in

Microbiology Course, and 2 participants in Pediatric
Course.

What the responsibilities of physicians are for the
notification and reporting of notifiable diseases and
cases was another question posed to the participants.
75.7% of the participants responded to this question by
stating that they are obliged to report notifiable diseases
as soon they make a diagnosis. 8.7% of the participants
stated that physicians are not responsible; however,
7.8% consider physicians may decide whether they
report notifiable diseases and cases based on their will.
Apart from these, the rate of the neutral participants was

the same as the last one (Table 5).

Table 5: Distribution of faculty of medicine term VI students' opinions on the responsibility of physicians for the

notification and reporting of notifiable diseases and cases

What do you think about the responsibilities of physicians for the notification and reporting

o . n %
of notifiable diseases and cases?
I don't think physicians are responsible for notifiable diseases and cases. 10 8.7
I consider that physicians may decide whether they report notifiable diseases and cases. 9 7.8
I believe that physicians are obliged to report notifiable diseases and cases as soon as they make a 87 757
diagnosis. :
Neutral (Neither agree nor disagree) 9 7.8
Total 115 100.0
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82.1% and 69.5% of the participants who had received
and not received a public health internship program
stated that physicians are obliged to the notification,
respectively. There was no statistically significant
difference between the opinions of physicians on
reporting obligation and the status of having received a
public health internship program (p=0.114).

As shown in Table 6 when the responses of the
participants to the propositions were evaluated,
knowledge questions about notification requirements
and which institutions are responsible for were answered
with a higher percentage. On the other hand, the
percentages of the other questions related to notifiable

disease groups, their features, and which institutions and

organizations are responsible for them were found to be
lower (Table 6).

The mean knowledge score of the students who had
received their public health internship program obtained
from propositions measuring the knowledge level of the
participants on reporting notifiable diseases was
5.9£2.1, while this score was 4.342.1 for those who had
not received the internship program in question. A
statistically significant difference was found between
the knowledge scores of the participants according to
their public health internship statuses (p<0.001)

(Table 7).

Table 6: Percentage distribution of the faculty of medicine term VI students' responses to the propositions regarding

notification and reporting of notifiable diseases and cases

. Correct Incorrect Do not know
Propositions
answer answer the answer

Notifiable diseases are divided into 4 groups. 40.0 0.9 59.1
Group D notifiable diseases can be reported from any health institution. 6.1 14.8 79.1
Notifiable diseases are reported through the system with Form 014. 25.2 0.9 73.9
Cancers are in group C notifiable diseases. 21.7 9.6 68.7
Group B notifiable diseases (such as polymyelitis) must be reported to
the Ministry of Health directly and immediately due to having great 32.2 7.0 60.9
importance even a single case was seen.
Skin rashes in childhood are some of the notifiable diseases. 73.0 6.1 20.9
University hospitals are not obliged to report notifiable diseases. 80.0 0.9 19.1
The reason behind the reporting of notifiable diseases is only to detect

. 83.5 2.6 13.9
the number of the diseases.
Filiation is carried out in necessary cases by the provincial/district
directorate of health and public health center employees of the relevant 79.1 0.9 20.0
unit.
Reporting of notifiable diseases and cases are enacted by laws and 3.0 09 26.1

circulars.
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Table 7: Mean=tstandard deviation, median, and maximum and minimum points of faculty of medicine term VI students
about reporting notifiable diseases and cases given below, according to public health internship program participation

status

Meanztstandard deviation and median values of reporting notifiable diseases

and cases given below

Meanztstandard deviation Median Min-Max *p value
Those having received a public 5010 1 6.0 0-10
health program
- . .
Those not having received a 4340 1 50 0-8 <0.001

public health program
*Mann-Whitney U Test

DISCUSSION

Considering the reasons behind deaths, communicable
diseases remain the most common ones today (12). It is
vital to provide all kinds of public health-oriented
practices and training at the international level to not
only prevent communicable diseases but also control
them. For this reason, implementing effective policies
on the reporting and control of these diseases is required.
In this process, the attitudes of physicians are of great
importance (1).

Certain protocols and regulations are the primary tools
in our country and almost all around the world to
struggle with communicable diseases. However, it is an
undeniable fact that physicians constitute one of the
most substantial components of this process (1,7).
Particularly the attitudes of physicians on how to
manage this process as well as the level of knowledge
on reporting of notifiable diseases have a direct impact
on this matter.

Four hundred general practitioners who attended
medical conferences in Iran in 2009 were asked for their
opinions on reporting of notifiable communicable
diseases, the reasons for non-compliance with
notification requirements, and suggestions for
improving compliance with reporting. 88% of the
participants expressed that they had never heard of any
notifiable diseases during their careers. It has been
determined that one of the major obstacles in front of
reporting is the lack of knowledge on notifiable
communicable  disease list, and notification
requirements as well (13).

In another study conducted in South Africa on the

compliance of healthcare personnel and physicians with

the notifiable diseases surveillance system, 58% of the
919 participants stated they had been diagnosed a
notifiable disease before, while 92% of them expressed
they had reported these diseases. However, it has been
determined that only 51% of these notifications have
reached the Ministry of Health correctly. The
compliance of physicians and healthcare personnels
with the surveillance system in South Africa was found
to be insufficient in general (14).

In another cross-sectional study conducted in six
hospitals, which evaluated the knowledge and attitudes
of Jordanian physicians towards the surveillance of
communicable diseases, only 27.4% of 223 physicians
stated that they had received training on this matter.
Many physicians had inadequate knowledge on the
surveillance and reporting of communicable diseases
and therefore participating in a training program is of
vital importance (15).

As in the world, research in Tiirkiye also emphasizes the
need for education. Korkmaz et al. conducted a study at
Dicle University Faculty of Medicine in 2015. In this
study 85.7% of 105 physicians considered that their
knowledge of notifiable communicable diseases was
inadequate (10).

In a cross-sectional study conducted in our country, in
which the attitudes toward reporting communicable
diseases of a group of infectious diseases and clinical
microbiology residents and specialists were evaluated,
more than 70% of 251 participants stated that they had
received training related to notifiable communicable
diseases. Besides, only 62.5% of the participants
expressed that they had reported all notifiable diseases

encountered. However, more than one-fourth of the
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participants stated they had entered another diagnosis in
order not to fill out the notification form. More than 40%
of the physicians participating in the study declared that
they did not know what to do after the notification
process, and more than half of the participants indicated
that they did not consider they had applied the procedure
in a suitable way (9). The lack of knowledge and training
even observed in physicians who are particularly
familiar with the diagnosis and treatment of
communicable diseases points out how necessary the
training received in the pre-graduate period is.

The process of struggling with infectious diseases is
critical in terms of reporting, filiation in the field and
filiation to a patient who contacted an infected person,
and patient follow-up and contact tracing. Not to
mention the role of physicians in this process (2).

It was observed in another cross-sectional study
evaluating personnels in charge of the provincial
communicable disease control department affiliated
with the Ministry of Health that the majority of those
working in a managerial position were physicians.
Furthermore, physicians in this field had frequently been
relocating, and they were semi-skilled and experienced.
Based on this, during medical education, providing
training for notifiable diseases and certain procedures to
be followed and for the responsibilities of physicians is
considered necessary (16).

The knowledge level of the participants about the
reporting mechanisms and algorithm of notifiable
communicable diseases was evaluated in a study
conducted with a group of 144 medical faculty students
in 2020, consisting of term Il and VI students.
Compared to term 111 students, the knowledge level of
term V1 students about notifiable diseases was found to
be higher. However, the mean knowledge score was
inadequate (17).

In conclusion, It is obvious that the contribution of the
internship period to raising awareness about notifiable
diseases and their notification processes is very
substantial since intern doctors are likely to see patients
and make active naotifications based on their job

descriptions. In this sense, the importance of public

health internship in terms of observing field applications
is also supported by our study. According to the results,
all those who participated in a public health internship
program have heard of the term notifiable
communicable disease. Having heard of this concept
and having the competence to notify and report on this
issue has made a statistically significant difference in a
positive way with participating in a public health
internship  program. However, considering the
percentage of neutral students on the point of feeling
competent, some required information and applications
about the notifiable diseases should be taken into
account while building undergraduate curriculums of
the faculty of medicine and setting out the public health
internship program. Besides, public health internship
programs should be supported by notification processes
particularly in clinical branches.

It is seen that receiving a public health internship
program made a statistically significant difference in the
answers given to the propositions, which had been
prepared in compliance with the topics discussed and
demonstrated in this program and field visits.
Nevertheless, it has been concluded that trainings on
notifiable communicable diseases should be updated as
supported in the literature in order to reflect this
improvement on the skills and practices of physicians in

their professional lives.
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Beneficial Effects of Taurine Treatment on Experimental Myositis-induced Rats
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(077
Amag: Taurin iskelet kasinda bol miktarda bulunan bir amino
asittir. Hiicre zarinin korunmasi, anti-inflamatuar ve anti-
apoptotik etkiler dahil olmak iizere sitoprotektif Ozelliklere
sahiptir. Bildigimiz kadariyla, bu ¢alisma, taurinin asetik asit ile
deneysel olarak olusturulan miyozitteki kas hasar1 ve
inflamasyonu azaltmadaki faydal: etkilerini arastirmak amacryla

ilk kez yapilmustir.

Gere¢ ve Yontemler: Calismaya 20 haftalik 24 adet Wistar
albino tiirii sican dahil edildi. Siganlar kontrol grubu (n=8), %1
asetik asit (miyozit) grubu (n=8) ve miyozit + taurin 500
mg/kg/giin grubu (n=8) olmak iizere li¢ gruba ayrildi. Miyozit
indiiksiyonu igin %1 asetik asit kullanildi. Taurin tedavisi 15
giin siireyle yapildi ve ratlar sakrifiye edildi. Gastroknemius
kast  histopatolojik  ve olarak
degerlendirildi. Elde

karsilastirildi.

immiinohistokimyasal

edilen sonuclar istatistiksel olarak

Bulgular: Gruplar arasinda konjesyon, dejenerasyon, nekroz,
inflamasyon ve dezorganizasyon agisindan istatistiksel olarak
anlaml fark vard: (p<0.01). Kaspaz3'te de istatistiksel olarak
anlamli fark vardi. Bu fark histopatolojik karsilastirmadaki
sonuglara benzer sekilde asetik asit ve taurin gruplar1 arasinda
p<0.01 idi.

Sonug: Taurinin anti-inflamatuar ve antioksidan 6zellikleri, kas
hasarmin ve inflamasyonun hafifletilmesine dnemli katkilarda
bulunabilir. Bu ¢aligmada, asetik asit ile miyozit olusturulan
sicanlarda yapilan taurin tedavisinin, kas hasarinin ve
inflamasyonun belirgin bir sekilde azaldigin1 ve apoptozun
baskilandigini gozlemledik. Bu sonuglar, Taurinin inflamatuar
kas hasarmi azaltma konusundaki potansiyel faydali etkilerini

desteklemektedir.

Anahtar Kelimeler: Taurin, asetik asit, deneysel miyozit,

apoptozis, kas hasart

ABSTRACT

Objective: Taurine is an amino acid abundantly present in
skeletal muscle, and it possesses cytoprotective properties,
including the preservation of cell membrane integrity, anti-
inflammatory, and anti-apoptotic effects. To the best of our
knowledge, this study was conducted for the first time to
investigate the potential beneficial effects of taurine in reducing
muscle damage and inflammation in experimentally induced
myositis using acetic acid.

Material and Methods: The study included 24 Wistar albino
rats aged 20 weeks. The rats were divided into three groups: a
control group (n=8), an acetic acid (myositis) group (n=8), and
a myositis + taurine 500 mg/kg/day group (n=8). Acetic acid at
a concentration of 1% was used for myositis induction. Taurine
treatment was administered for 15 days, after which the rats
were sacrificed. The gastrocnemius muscle was evaluated
histopathologically and immunohistochemically, and the results
were compared statistically.

Results: Significant differences were observed between the

groups in terms of congestion, degeneration, necrosis,
inflammation, and disorganization (p<0.01). There was also a
statistically significant difference in caspase-3 levels. This
difference was consistent with the histopathological findings,

with p<0.01 between the acetic acid and taurine groups.

Conclusion: Taurines anti-inflammatory and antioxidant
properties may significantly contribute to mitigating muscle
damage and inflammation. In this study, we observed a marked
reduction in muscle damage and inflammation, along with the
suppression of apoptosis, in rats with myositis induced by acetic
acid following taurine treatment. These findings support the
potential beneficial effects of taurine in reducing inflammatory
muscle damage.

Taurin, acetic acid, experimental

Keywords: myositis,

apoptosis, muscle damage
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GIRIS
Miyozit, kas dokusunda inflamasyon ve hasara neden
olan iltihaplanma veya enfeksiyon gibi ¢esitli faktorler
sonucu kaslarda geligebilen bir durumdur. Kas agrisi,
sertligi ve giicsiizliige neden olabilen bu durum, bir¢cok
etiyolojik faktoriin etkisi altinda gelisebilir. Miyozit
genellikle otoimmiin nedenlerden kaynaklanir ve kas
glicstizliigii en belirgin belirtisidir (1-3). Bu hastaligin
gesitli tipleri ve nedenleri vardir. Juvenil miyozit,
dermatomiyozit ve polimiyozit gibi otoimmiin
bozukluklar bu hastalik grubuna dahildir. Kas hasari ve
inflamasyon, insanlarin giinlik yasamlarini olumsuz
yonde etkileyebilir ve ayn1 zamanda klinik kosullarin bir
sonucu olarak ortaya cikabilir (1-4). Bu kompleks
patolojinin  anlasilmast  ve  potansiyel tedavi
yaklagimlarinin gelistirilmesi i¢in bir¢ok arastirmact
deneysel modeller kullanmaktadir (4-6).
Deneysel miyozit, laboratuvar ortaminda, kas hasar1 ve
inflamasyonun kontrollii bir sekilde olusturulmasini
saglar. Bu miyozit modelleri, kas hastaliklari,
inflamasyon mekanizmalart ve tedavi stratejileri
hakkinda daha fazla bilgi edinmek i¢in kullanilabilir.
Insan hastaliklarinin tamamma sahip olmayan bu
modeller, inflamatuar kas hastaligimin patofizyolojik
mekanizmalart hakkinda fikir verebilirler (5,6).
Insan miyoziti i¢in kullanilan hayvan modelleri arasinda
spontan, indiikklenmis ve transgenik  modeller
bulunmaktadir (4-7). Ayrica, kas dokusunda hasar ve
inflamasyon olusturmak ic¢in bir kimyasal madde
kullanarak deneysel miyozit modeli olusturulabilir.
Omegin  kimyasal madde olarak asetik asit
kullanilabilir. Asetik asit, kas hiicrelerinin zarin1 tahrip
eder ve hiicre ici bilesenlerin disar1 sizmasina ve
hiicrelerin 6lmesine neden olarak kas dokusunda
inflamasyona yol agar. Bu durum, bagigiklik sisteminin
zarar gdrmiis kas dokusunu algilamasina ve inflamatuar
yaniti tetiklemesine neden olur. Immiin hiicreler, kas
dokusuna go¢ eder ve inflamasyonu artirir. Asetik asidin
sebep oldugu hiicresel hasar ve inflamasyon sonucunda
kas dokusu da zarar goriir (8,9).
Miyozit tedavisi, miyozitin etyopatogenezine ve

siddetine gore degisir. Bagisiklik sistemini baskilayan

ilaglar, antiinflamatuar ilaglar, antibiyotikler ve
miyozitin nedenine bagli olarak, diger ilaglar da
kullamilabilir (10,11). Ornegin, dermatomiyozit gibi
otoimmiin bir hastaliktan kaynaklanan miyozitte,
immiin sistemi baskilayan ilaglar kullanilabilir. Miyozit
tedavisinde kullanilan tedaviler; fizik tedavi, is terapisi
ve bazi durumlarda miyozitli kaslarin cerrahi olarak
cikarilmasi olabilir. Miyozit tedavisinde kullanilan
ilaglar ve tedaviler ile gosterebilen potansiyel ve yararl
etkiler; kas agrisin1 ve iltihaplanmay1 azaltmak, kas
giiciinii, hareketliligi ve yasam kalitesini iyilestirmektir
(10-12).

Taurin (2-aminoetansiilfonik asit), viicuttaki en bol
bulunan kiikiirt iceren serbest amino asitlerden biridir ve
bir dizi biyolojik islevi vardir. Hem viicut tarafindan
sentezlenebilir hem de diyet yoluyla alabilir ve kas,
beyin, karaciger, retina, kardiyovaskiiler sistemi ve
lireme sistemi gibi 6nemli organ ve sistemlerde g¢esitli
kilit  roller  fstlenir. Taurin, safra  asidi
konjugasyonundan, kalsiyum dengesinin korunmasina,
osmoregiilasyona ve hiicresel membran
stabilizasyonuna kadar pek ¢ok temel biyolojik siirecte
onemli bir igleve sahiptir (13-15). Taurin ayn1 zamanda
hiicresel gelisim ve diizenleme, hiicresel hacmin
kontrolii, stres tepkilerine karsi antioksidan savunma ve
kalsiyum dengesinin saglanmasi gibi bir dizi 6nemli
hiicresel siiregte de etkili bir rol oynar. Ayrica,
apoptozun zayiflamasi ve antioksidan aktivitesi, taurinin
sitoprotektif etkileri i¢in ¢ok Onemli goriinmektedir.
Taurinin anti-inflamatuar ve antioksidan 6zellikleri, kas
hasarinin ve inflamasyonun hafifletilmesine yardimci
olabilecegini diisindiirmektedir (14-16).

Taurinin antioksidan Ozelliklere sahip oldugu ve
oksidatif stresi azaltabilecegi One siiriilmiistiir. Bu
nedenle, inflamatuar hiicreler gibi oksidanlara maruz
kalan dokularda taurinin potansiyel olarak anti-
inflamatuar etkilere sahip olabilecegi diisiiniilmektedir
(16). Bu c¢aligmanin amaci, asetik asit ile miyozit
olusturulan sicanlarda, kas hasarmin iyilestirilmesine
potansiyel katkida bulunabilecek taurinin etkilerini
histopatolojik ve immiinohistokimyasal yontemlerle

incelemektir. Bu ¢aligsma, taurinin miyozit tedavisindeki
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yararli etkilerini ilk kez deneysel bir modelde
immunhistokimya ile aragtirmaktadir ve bu ¢aligma ayni
zamanda immunhistokimyanin bu baglamdaki ilk
uygulamasini sunmaktadir. Bu da yeni tedavi stratejileri

gelistirme konusunda 6nemli bir adim olabilir.

GEREC VE YONTEM
Bu deneysel caligma, Saghk Bilimleri Universitesi
Ankara Egitim ve Arastirma Hastanesi Hiisnii Sakal
Deneysel ve Klinik  Uygulama  Merkezi'nde
gergeklestirilmistir. Deneysel protokoller igin Yerel
Hayvan Deneyleri Etik Kurulu'ndan 724/2023 protokol
numarast ile onayli etik izin belgesi alinmistir. Deneyde
kullanilan Wistar Albino ratlar, Saki Yenillli Tibbi
Deney Hayvanlar1 Merkezi'nden (Ankara, Tiirkiye)
temin edilmigtir. Ratlarin bakim1 ve uygulamalar1 ulusal
(Laboratuvar Hayvanlarinin Bakimi ve Kullanimi
Kilavuzu) ve uluslararasi (Hayvanlar ile yapilan Biyotip
Aragtirmalarinda  Uluslararas1 Rehber Ilkeler) yasal
diizenlemelere tam uygunluk gostermektedir.
Deney Tasarimi
Caligmada kullanilan ratlar, daha once herhangi bir
deneyde yer almamislardir. Arastirma Oncesinde
hayvanlar, laboratuvarin iklim kontrolii saglanmis
standart hayvan barindirma kosullarinda, en az on dort
giin siiresince bu kosullara uyum saglamalar1 igin
tutulmusglardir. Ratlarmm  hepsi  giinliik  periyodik
araliklarla bir veteriner hekim tarafindan fiziksel olarak
muayene edilmistir. Her bir kafeste 2-3 hayvanin
bulundugu odalarda, 12 saatlik aydinlik (06:00 - 18:00)
ve 12 saatlik karanlik dongiisiine tabi tutulmuslardir. Bu
odalarda, 20-23°C sicaklik ve %65-70 nem seviyesini
saglayan standart laboratuvar kosullar1 olusturulmustur.
Ratlarin beslenmesinde herhangi bir yem veya su
kisitlamasi uygulanmamis ve standart pellet yem ile taze
su, ad libitum (istedikleri kadar) prensibiyle
saglanmustir.
Deneysel model olarak, 250-350 gram agirliginda ve 20
haftalik olan 24 yetiskin Wistar albino tiirii rat ¢alismaya
dahil edilmistir. Ratlar, kontrol ve tedavi gruplarindaki
rat agirliklarinin dagilimina miimkiin oldugunca yakin

olacak sekilde gruplandirilmistir. Calismada, kontrol

(n=8), asetik asit ile indiiklenmis tedavisiz miyozit
(miyozit) (n=8) ve miyozit+taurin (n=8) olmak iizere li¢
grup bulunmaktadir. Kontrol grubunda (Grup 1), hicbir
islem yapilmamis ve 14 giin sonra kas dokusu
cikarilmigtir. Miyozit grubunda (Grup 2), miyozit
modelini olugturmak i¢in %1'lik konsantrasyonda asetik
asit (Norateks®, Derkim Lab, Istanbul, Tiirkiye)
kullanilarak 0.2 ml hacimde intramuskiiler olarak
verilmistir. Son olarak, miyozit+taurin grubunda (Grup
3), %1'lik asetik asit intramuskiiler olarak verilmis ve
500mg/kg/giin  dozunda 0.5 ml taurin salin ile
seyreltilerek 14 giin boyunca uygulanmistir. Taurin tozu
(Farmatek Kimya, Istanbul/Tiirkiye-TR-34-K062203),
orogastrik uygulama 6ncesinde salin ile dlgek basina 3
g oraninda seyreltilmistir.

Bu ¢aligmada kullanilan %1 asetik asit ve taurin dozlari,
Deney Hayvanlart Yerel Etik Kurulu gereklilikleri
dogrultusunda yiiriitiilen yaymlanmamis bir 6n ¢alisma
ile belirlenmigtir. Ratlarda gastroknemius kasinda
miyozit olusturuldu. Miyoziti tetiklemek i¢in, hayvanin
sag arka ekstremitesinin dorsal bdlgesi traslandi ve bu
bolgeye asepsi yapildi. Daha sonra insiilin siringasi ile
0.2 ml hacminde %]1'lik asetik asit, sag arka
ekstremitedeki gastroknemius kasma intramiskiiler
olarak enjekte edildi. Miyozit yalnizca bir kez tetiklendi
7).

Calisma bitiminde analiz i¢in numune elde etmek
amactyla hayvanlara 15. giinde Gtenazi yapildi. Tiim
gruplardaki hayvanlar yiiksek doz anestezik Xylazinne
(Rompun®, Bayer, Istanbul, Tiirkiye) uygulanarak
servikal dislokasyon yontemiyle sakrifiye edildi. Hemen
ardindan  histopatolojik ve  immiinhistokimyasal
inceleme i¢in gastroknemius kas dokusu ornekleri

aliarak deney sonlandirildi.

Histopatolojik Degerlendirme

Gastroknemius kas dokulari, %10 ndtral tamponlu
formalin (pH 7.2-7.4) iginde fikse edildi ve rutin patoloji
protokoliine uygun olarak islendi. Dokular alkolde
dehidrate edilerek seffaflik elde etmek igin ksilol ile
islendi ve parafin bloklara gomiildi. Bloklar, oda

sicakliginda donduruldu ve buzdolabinda sogutuldu.
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Sogutma islemi sonrasinda mikrotom ile bes um
kalinliginda kesitler alind1 ve deparafinize edildi. 11k ii¢
ve her onuncu kesit Leica RM 2125 RT ile lam'lara
monte edildi. Kesitler, alkol ve ksilol serilerinden
gecirildi ve Hematoksilen ve Eozin boyasi (H&E) ile
boyandi. Tiim boyali kesitler, bir veteriner patolog
tarafindan Isik mikroskobu (Olympus BX-50, Tokyo,
Japonya) altinda x 40-400 biiylitmede incelendi ve
skorlandi. Cizgili kas dokusu histopatolojik olarak kas
liflerinin  dejenerasyonu, vaskiiler konjesyon, Kas
liflerinde nekroz belirtileri (liflerde diizensiz eozinofili,
lifler arasindaki baglantilarin kaybi), kas liflerinin
diizensizligi (¢izgilerin kaybi, kas lifleri arasindaki bag
dokusunda  artis) ve  enflamasyon  belirtileri
(mononiikleer  hiicre infiltrasyonu) acisindan
degerlendirildi. Bulgular, yar1 kantitatif bir skorlama
sistemi kullanilarak degerlendirildi ve 0 (Normal,
yapisal degisiklik yok) ile 3 (Siddetli yapisal
degisiklikler) arasinda puanlandi (Sekil 1) (18).

Immiinohistokimyasal Degerlendirme

Kas kesitlerinde Kaspaz3 (Caspase3) reseptor aktivitesi
immiinohistokimyasal yodntemlerle incelendi. Parafin
bloklardan 5 pum kalinliginda kesitler hazirlandi ve
Avidin Biotin Kompleks (ABC) teknigi uygulandi.
Antijen retrieval islemi mikrodalga firinda 700 W
giiciinde ve pH 6.0 sitrat tampon soliisyonunda 10
dakika siiresinde gergeklestirildi. Dokulardaki endojen
peroksidaz aktivasyonu metanol i¢inde 0.01 mol/l
Fosfat Tamponlu Salin (PBS) iginde %0.3 hidrojen
peroksit (H202) ile 15 dakika boyunca bloke edildi.
Kesitlerin primer antikor uygulanmadan &nce protein
blokaji %5 normal ke¢i serumu ile 20 dakika siiresince
yapildi. Kesitler, Kaspaz3 (1:50) primer antikorlar1 ile
bir saat siiresince inkiibe edildi. Baglanmamis primer
antikor uzaklastirildiktan sonra kesitler biotinlenmis
sekonder antikor ile 30 dakika boyunca reaksiyona
sokuldu. Daha sonra, kesitler 5 dakika siiresince DAB
kromajen ile inkiibe edildi. Son olarak, kesitlerin arka
plan1 hematoksilen ile boyandi. Tiim adimlar
nemlendirilmis bir odada 37°C'de gergeklestirildi ve
tiim yikamalar PBS kullanilarak yapildi.

Histolojik preparatlarin immiinoreaktivitesi, modifiye
edilmis yar1 kantitatif bir 6l¢cek kullanilarak boyanma
derecesine gore degerlendirildi [(-): Immiin boyama
yok, (+): Zayif boyama, (++): Orta derecede boyama,
(++++): Yogun boyama]. Kesitler, Olympus BX-50
model 151k mikroskobu ile goriintiilendi (Sekil 2).

Istatistiksel Degerlendirme

Elde edilen veriler, analiz igin Statistical Package for
Social Sciences for Windows SPSS 24.0 (SPSS siiriim
24.0, SPSS Inc., Chicago, IL) yazilimi1 kullanilarak
bilgisayar ortaminda islendi. Calisma verilerinin sayisal
dagilimlari, Shapiro-Wilks testi ile normal dagilima
uygunluk agisindan degerlendirildi. Normal dagilim
gostermeyen degiskenlerin tanimlayict istatistiklerini
sunmak i¢in medyan (minimum; maksimum) kullanildi.
Ortalamatstandart sapma degerleri ek bilgi olarak
sunuldu.

Dagilim analizi sonucunda, gruplarin konjesyon,
dejenerasyon, nekroz, inflamasyon, disorganizasyon ve
Kaspaz3 agisindan normal dagilim gostermedigi tespit
edildi (Shapiro-Wilk test; p<0.05). Bu nedenle gruplar
arasi karsilastirmalarda Kruskal-Wallis testi kullanildi.
Ayrica, eslestirilmis gruplar arasindaki karsilagtirmalar
icin Mann-Whitney U testi uygulandi. Istatistiksel
olarak anlamlilik diizeyi (p) 0.05 olarak belirlendi

BULGULAR

Taurin tedavisi, miyozit olusturulmus ratlarda kas
hasarini, inflamasyonunu ve apoptozu 6nemli dlgiide
azaltti. Taurin tedavisi alan ratlarda, kontrol grubundaki
ratlara gore kas hasari skorlar1 %50, inflamasyon
skorlar1 %70 ve apoptoz oran1 %30 oraninda azaldi.

Kontrol (Resim 1A) grubunda Hematoksilen-Eozin
boyama ile kas dokusu normal goriinlime sahipti.
Mononiikleer hiicre infiltrasyonu, miyofibrillerde
dejenerasyon, bag dokusunda artig  gOsteren
disorganizasyon, nekroz ve vaskiiler konjesyon
bulgulart  saptanmadi.  Miyozit grubunun  kas
dokularinda;  mononiikleer  hiicre infiltrasyonu,
hemoraji,

miyofibrillerde dejenerasyon,

disorganizasyon, nekroz ve vaskiiler konjesyon gozlendi
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(Resim 1B). Miyozit+taurin grubunda kas ornekleri
incelendiginde, miyozit grubuna kiyasla konjesyon,
miyofibriller disorganizasyon, nekroz, enflamasyon ve

dejenerasyon bulgularinin hafifledigi ve iyilesmelerin

oldugu tespit edildi (Resim 1C).

Resim 1: Tiim gruplarin kas dokularinin histopatolojik
goriinimii. 1A: Kontrol grubu (H&E). 1B: AA ile
indiiklenen miyozit grubu; oklar siddetli dejeneratif kas
inflamasyonunu gosterir (H&E). 1C- Miyozit+ Taurin
grubu; ok tek dejeneratif hiicreleri ve ok bagi hafif
enflamasyonu gostermektedir (H&E).

Kaspaz3 ile apopitoz degerlendirmesinde, Kaspaz3

immiinoreaktivitesi agisindan kontrol grubunda hicbir

pozitiflik  gbzlenmezken (Resim 2A), Kaspaz3
immiinoreaktivitesi agisindan miyozit grubunda giiglii
pozitiflik tespit edilmistir (Resim 2B). Miyozit+taurin
grubunda ise Kaspaz3 immiinoreaktivitesinde hafif

pozitiflik gbzlenmistir (Resim 2C).

Resim 2: Tim gruplarn  immiinohistokimyasal
degerlendirme bulgulari. 2A: Kontrol grubunda
Kaspaz3 immiinoreaktivitesi igin pozitiflik gézlenmedi
(immiinonegatif). 2B: Miyozit grubunda Kaspaz3
immiinoreaktivitesi igin giiclii pozitiflik tespit edildi
(gliglii immiinopozitif); Kaspaz3 immiinoreaktivitesi
yok. 2C: Miyozit+ Taurin grubu; hafif pozitif (ok)
Kaspaz3 immiinoreaktivitesi.
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Histopatolojide mikroskopik olarak elde edilen veriler

arasindaki karsilagtirmalar sonucunda, konjesyon,
inflamasyon, dezorganizasyon, nekroz ve dejenerasyon
acisindan gruplar arasinda istatistiksel olarak anlamli
fark bulunmustur (p<0.01). Bu farklar, Mann-Whitney

U testi kullanilarak kontrol ve miyozit gruplari (p<0.01),

kontrol ve taurin gruplart (p<0.01) arasinda ortaya
cikmigtir. Ayrica, miyozit ve taurin gruplari arasinda
(p<0.05)
parametrelerde (p<0.01) istatistiksel olarak anlamli

inflamasyon parametresinde ve diger

farklar belirlenmistir. 1lgili histopatolojik sonuglar

Tablo 1'de sunulmustur.

Tablo 1: Kontrol ve deney gruplaria ait gastroknemius kas dokularinin histopatolojik degerlendirme sonuglari.

Kontrol (n=8)

Asetik Asit (n=8)

Taurin (n=8) Gruplarm

Histopatoloji :
Istop ) Min.-

Maks. Ortanca

Ortanca

Min.-
Maks.

Min.-
Maks. P

istatistiksel

Ortanca
karsilagtirmasi *

Konjesyon 0 0-1 2

1-3

Grup 1-2
p=0.0001
Grup 2-3
p=0.001

0.0001**

Dejenerasyon 0 0-0 2

2-3

Grup 1-2
p=0.0001
Grup 1-3
p=0.009
Grup 2-3
p=0.0001

0.0001**

Nekroz 0 0-0 2

1-3

Grup 1-2
p=0.0001
Grup 1-3
p=0.009
Grup 2-3
p=0.001

0.0001**

inflamasyon 0 0-0 2

2-3

Grup 1-2
p=0.0001
Grup 1-3
p=0.025
Grup 2-3
p=0.001

0.5 0-1 0.0001**

Disorganizasyon 0 0-0 2

2-3

Grup 1-2

p=0.0001;
Grup 2-3
p=0.0001

0.0001**

*Mann Whitney U testi p<0.01, ** Kruskal Wallis test, p<0.01

Ayrica, Kaspaz3 ile yapilan apoptotik hiicre Slglimleri sonuglari, gruplar arasinda istatistiksel olarak anlamli farklar
gostermistir (p<0.001). Bu farklar, kontrol ve asetik asit gruplar (p<0.01), Kontrol ve taurin gruplar1 (p<0.01) ile asetik
asit ve taurin gruplari (p<0.01) arasindaki farklardan kaynaklanmaktadir (Tablo 2).
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Tablo 2: Deney gruplarmin gastroknemius kas dokularindan elde edilen immiinohistokimyasal degerlendirme sonuglari

Kontrol (n=8) AS%EI:B'?‘SH Taurin (n=8)
Immunhistokimya . . .
Ortanca '\I\//Ilérll; Ortanca II\\/I/I;E; Ortanca I\l\/l/glrllsj P Gruplarn istatistiksel
) ) ) karsilastirmasi *
Kaspaz3 o 00 3 33 1 01 o000+  Crupl-2p=0.0001

Grup 1-3 p=0.009
Grup 2-3 p=0.0001

*Mann Whitney U testi p<0.01, ** Kruskal Wallis test, p<0.01

TARTISMA

Miyozit, kas dokusundaki inflamasyon ve hasara neden
olan bir durumdur ve bir¢ok etiyolojik faktoriin etkisi
altinda gelisebilir. Kas hasar1 ve inflamasyon, insanlarin
glinlik yasamlarim1 olumsuz etkileyebilir ve klinik
kosullarin bir sonucu olarak ortaya cikabilir (1-3).
Ozellikle inflamasyonun azaltilmasi, kas agrisini ve
iltihaplanmay1 azaltarak kas fonksiyonunu ve yasam
kalitesini iyilestirebilir (19). Biz bu ¢alismada, taurinin
kas hasar1 ve inflamasyon tizerindeki potansiyel tedavi
etkinligi, Asetik asit ile miyozit olusturulan bir rat
modeli kullanilarak degerlendirdik. Calismamizda
miyozitli ratlarda taurin tedavisinin kas dokusunu
iyilestirdigi ve inflamasyonu azalttigini gozlemledik
(p<0.01). Ayrica, apopitoz siirecini azalttig1 diisiiniilen
Kaspaz3 immiinoreaktivitesinde de benzer sonuglar elde
edildi. Calismamiz, taurinin miyozite karsi potansiyel
yararli bir tedavi secenegi olarak
degerlendirilebilecegini gostermektedir.

Miyozitin altinda yatan mekanizmalar1 daha iyi anlamak
icin deneysel miyozit modelleri olusturulabilir. Hurme
T. ve arkadaslari ratlarda yaptiklari calismalarinda, yayl
cekigle olusturulan gastroknemius kas hasarinin
iyilesmesini ultrastriiktiirel ve immiinohistokimyasal
olarak degerlendirdiler (20). Deneysel olarak kas hasari
olusturulmus modellerde, bu hasara karsi yararh
etkilerin arastirlldigi baska c¢alismalar da vardir.
Sikorska ve arkadaglarinin ¢aligmasinda, kardiyotoksin
injeksiyonu ile iskelet kasinda hasar olugturulan rat
modelinde B-escin'in  iskelet kasi rejenerasyonu
iizerindeki etkileri arastirmigtir. Bu c¢aligmada elde
edilen bulgular B-escin'in kas gelisimini destekledigini

gostermektedir.  B-escin'in - kas  rejenerasyonunda,

ozellikle de zayif rejenere olan yavas kasilan kaslarda
yararli roliinii ortaya koymaktadir (21). Biz de
calismamizda asetik asit ile olusturulan deneysel
miyozitte taurinin yararli etkilerini benzer sekilde
degerlendirdik. Calismamizda, iskelet kasi kesitlerinin
histopatolojik incelemesinde, Miyozit olusturulan
grupta gastroknemius kasinda kas liflerinin yapisinda
diizensizlik,  dejenerasyon,  inflamatuar  hiicre
infiltrasyonu, vaskiiler konjesyon ve yogun 06dem
gozlemledik. Miyozit olusturulan ve taurin uygulanan
grupta ise histopatolojik kesitlerde kas dokusundaki
dejenerasyon, enflamatuar hiicre infiltrasyonu ve
vaskiiler konjesyonda anlamli bir azalma tespit ettik.
Gruplarin istatistiksel karsilastirmasinda,
miyozittkontrol ~ve miyozit gruplar1 arasinda
istatistiksel olarak anlamli farklilik (p<0.01) bulundu.
Bu sonuglar, ¢aligmamizin diger literatiirdeki benzer
calismalardan  farkli  olarak  taurinin  miyozit
tedavisindeki 6zgiin etkilerini vurgulamaktadir.

Taurin, iskelet kas fonksiyonlarint modiile eder. Bu,
kalsiyum sinyal yolu iizerinden AMP ile aktive olan
protein kinazin aktivasyonu yoluyla mitokondriyal ve
solunum metabolizmasiyla iliskili  genlerin ve
proteinlerin ekspresyonunun uyarilmasi ile olur (22).
Taurin eksikligi kas iletkenligini azaltabilir ve miyozit
ile kas hasar1 gibi durumlarda potansiyel faydalar sunar.
Taurin, anti-enflamatuar, antioksidan ve kas onarici
ozelliklere sahip bir bilesiktir ve kas agrisim
hafifletebilirken kaslarin daha hizli iyilesmesine
yardimet olabilir (23). Bu baglamda, De Carvalho FG.
ve arkadaslarinin yaptig1 bir ¢aligma, taurinin egzersiz

performanst ve kas hasar1 iizerindeki olasi etkilerini

incelemistir. Calisma, taurin ve ¢ikolatali siit
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takviyelerinin atletlerde oksidatif stresi azaltma ve
protein  metabolizmast  belirtegleri  ile  aerobik
parametreler iizerinde olumlu etkiler yaratabilecegini
gostermektedir (24). Ghosh ve arkadaslarinin ytiriittiga
bir diger caligmada ise, Streptozotosin ile diyabet
olusturulan Wistar si¢anlarda taurinin testis fonksiyon
bozukluklarina kars1 potansiyel yararlarini
arastirmislardir. Streptozotosin tarafindan tetiklenen
diyabet, siganlarin  testislerinde  oksidatif  ve
endoplazmik retikulum stresi yoluyla fonksiyon
bozukluklarina yol agmistir. Calismada, diyabetin
indiiksiyonunu takiben 6 hafta boyunca 100 mg/kg
dozunda taurin uygulanmis ve elde edilen sonuglar,
taurinin bu komplikasyonlar1 bagarilt bir sekilde
diizeltebilecegini  gostermektedir  (25).  Taurin
tedavisinin miyozit olusturulan kaslardaki etkilerini
degerlendirdigimiz ¢alismamizda, 6zellikle konjesyon,
inflamasyon, dezorganizasyon, nekroz ve dejenerasyon
gibi histopatolojik parametrelerde sonuglarimiz gruplar
arasinda anlamli farklar oldugunu gostermektedir
(p<0.01). Taurin, kas hasart ile ilgili potansiyel yararlar
sunmaktadir ve Ozellikle anti-enflamatuar etkisi
sayesinde inflamasyonun azaltilmasina yardimci olmak-
tadir. Sonuglarimiz, kas dokusundaki inflamasyonun
hafifletilmesinin miyozit semptomlarinin ve kas agrisi-
nin azaltilmasma katki saglayabilecegini gosterme-
ktedir. Ayrica, taurinin antioksidan etkisi kas hiicrelerini
oksidatif stresten koruyarak serbest radikal hasarini
engelleyebilir ve kaslarin daha hizli iyilesmesine
yardimect olabilir.

Kas yaralanmasi veya hasari, apoptozisin artmasina
neden olabilir. Tyilesme siirecinin nasil gergeklestigini
anlamak ve kaslarin tamir edilmesine yardimeci olacak
stratejiler gelistirmek icin apoptozis c¢aligmalari
onemlidir. Ornegin, Jin H. ve ekibi, brakiyal pleksus
hasar1 nedeniyle olusan atrofik iskelet kasinda apoptozu
incelemisler ve atrofiye ugramis kas dokusunda saglikli
kas dokusuna gore belirgin bir apoptotik hiicre artisi
tespit etmiglerdir (26). Benzer sekilde, Schneider C. ve
arkadaglari, Lewis ratlarinda deneysel otoimmiin
miyozit modeli kullanarak T hiicrelerinin dogal apopitoz

oranini incelemisler ve inflamasyonlu kas dokusunda T

hiicrelerinin dogal apopitoz oraninin diisiik oldugunu
gozlemlemislerdir. Ancak, glukokortikosteroid tedavisi
sonras1 apopitoz gosteren T hiicrelerinde belirgin bir
artis gormiislerdir, bu da glukokortikosteroidlerin
inflamatuar aktiviteyi azaltmada etkili bir mekanizma
olabilecegini 6ne siirmektedir (27). Torlak Koca ve
arkadaglarinin calismalari, valproik asit ile miyozit
olusturulan ratlarda Kalsitriol'lin kas dokularindaki
iyilestirici etkilerini aragtirmiglardir. Bu ¢aligsmada,
kontrol, miyozit ve tedavi gruplari arasinda konjesyon,
dejenerasyon, nekroz, inflamasyon ve dezorganizasyon
acisindan anlamli farklar tespit edilmis ve ayrica
Kaspaz3 diizeylerinde de anlamli farklilik gozlenmistir.
Ozellikle Valproik Asit ve Kalsitriol gruplar ile diger
gruplar arasinda bu farklar belirgin olarak ortaya
cikmigtir  (p<0.01) (28). Bizim c¢alismamizda da
apopitoz sonuglar1 literatiirdeki ¢alismalara benzer
sekildedir. Calismamizda taurin tedavisinin miyozitli
siganlarda kas apopitozunu azalttig1 gosterildi (p<0.01).
Apoptotik hiicre 6l¢iimleri Kaspaz3 ile gergeklestirildi
ve sonuglar, kontrol ve asetik asit gruplart (p<0.01),
kontrol ve taurin gruplar1 (p<0.01) ve asetik asit ve
taurin gruplar1 arasindaki farklar1 yansitmaktadir
(p<0.01).

Bu ¢alismanin bazi limitasyonlar1 mevcuttur. Ornegin,
farkli taurin dozlari ve uygulama siirelerinin etkileri
degerlendirilmemistir. Ayrica, insanlarda kullanilabilir
dozlarin belirlenmesi i¢in daha fazla preklinik ve klinik
calismaya ihtiya¢ vardir. Calismamiz kisa vadeli bir
perspektife  sahiptir ve uzun vadeli etkileri
degerlendirmek i¢in daha uzun siireli ¢aligmalara ihtiyag
duyulmaktadir. Son olarak, taurin tedavisinin
insanlardaki miyozit iizerindeki etkilerini
degerlendirmek icin daha fazla arastirmaya ihtiyag
vardir.

Sonug olarak, bu ¢alisma, taurinin miyozite bagh
inflamatuar kas hasarini azaltma potansiyeline isaret
etmektedir. Elde edilen bulgular, taurinin kas hasari,
inflamasyon ve apoptotik hiicre 6limiinii azaltmada
etkili olabilecegini gostermektedir. Bu, miyozit
tedavisine yonelik yeni bir potansiyel yaklagim

sunabilir. Ancak, bu calismanin sinirlamalar1 ve daha
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fazla arastirma ihtiyaci g6z oniine alindiginda, taurinin
klinik uygulamalardaki kullanimini  ve insanlar
iizerindeki etkilerini belirlemek i¢in daha fazla
caligmaya ihtiyac vardir. Taurinin miyozit tedavisindeki
potansiyel kullanimi iizerine daha fazla arastirma, bu
alandaki bilgi birikimini artirabilir ve hastalarin yasam

kalitesini iyilestirmeye katkida bulunabilir.

Catisma Beyani: Yazarlar arasinda herhangi bir ¢ikar
¢atigmasi bulunmamaktadir.
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diizeltme: NTK; Onaylama: NTK, TOC.

Destek ve Tegekkiir Beyani: Calismamizin histopatolojik
ve immunhistokimyasal parametrelerinin
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Harran Universitesi Veteriner Fakiiltesi Patoloji
Anabilim Dali'ndan Vet. Dog¢. Dr. Nihat Yumusak'a
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GOCUN HASSAS GRUPLARA ETKISi

Impact of Migration on Vulnerable Groups

Esra Nurmuhamed PEKDOGAN!

Meral SAYGUN!

! Kirikkale Universitesi Tip Fakiiltesi, Halk Saglig1 A.D., KIRIKKALE, TURKIYE

(074
Tarih boyunca, her dénem ve cografyada gd¢ olgusu karsimiza
cikmaktadir. Gog, ekonomik, siyasi, sosyo-kiiltiirel ve dogal
nedenlerle ger¢eklesebilmektedir. Gogler zorunlu, istege bagli,
diizenli veya diizensiz olarak siniflandirilabilir. Gogiin gerek
go¢ eden kisi ve kisiler iizerinde gerek ise go¢ edilen toplum
iizerinde pek ¢ok etkisi vardir. Ekonomik, toplumsal ve
psikososyal etkiler en ¢ok hassas gruplar etkilemektedir.
Ozellikle kadm, cocuk, yash ve engelli bireyler temel saglik
hizmetlerine erismekte giigliik cekmekte, pek ¢ok fiziksel saglik
sorunlar1 yasamakta, bulasic1 ve kronik hastaliklar ile miicadele
etmekte ve yetersiz beslenmektedirler. Ayrica, go¢ edilen
kiiltiirlere uyum saglamada zorlanmakta ve psikolojik anlamda
ciddi olarak etkilenmektedirler. Bu derlemede; gogiin gesitleri,
nedenleri ve hassas gruplar iizerine etkileri ayritili olarak ele

alinmaktadir.

Anahtar Kelimeler: Halk saghgi, go¢ ve gogmenlik, hassas

popiilasyonlar

ABSTRACT
Throughout history, we encounter the phenomenon of migration
in every period and geography. Migration can occur for
economic, political, socio-cultural and natural reasons.
Migration can be classified as forced, voluntary, regular or
irregular. Migration has many effects on both the migrant and
the society to which they migrate to. Economic, social and
psychosocial impacts affect vulnerable groups the most. In
particular, women, children, the elderly and persons with
disabilities have difficulties in accessing basic health services,
experience many physical health problems, struggle with
infectious and chronic diseases and are malnourished. In
addition, they have difficulties in adapting to the cultures they
migrate to and are severely affected psychologically. In this
review, the types, causes and impacts of migration on

vulnerable groups are discussed in detail.

Public  health,

vulnerable populations

Keywords: emigration and immigration,
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GIRIS
Gog olgusu, insanligin en eski tarihlerinden bu yana
siiregelen ve gelecekte de devam edecek olan, diinyanin
her yerinde goriilebilecek bir durumdur (1).
Goc Nedir?
Uluslararast hukukta net olarak tanimlanmayan gdoc;
kisinin ¢esitli nedenlerle bir iilke i¢cinde bagka bir yere
veya uluslararasi bir sinir1 gegerek baska bir tilkeye
gitmek suretiyle, gegici veya kalici olarak mutat
ikametgahindan ayrilmasi olarak tanimlanabilir (2).
Goc Tiirleri
Gogler; istege baglt ya da zoraki go¢, devamli ya da
gegici gog, i¢c ya da dig (uluslararasi)goe, bireysel ve
toplu, iklim kaynakli, ekonomik kaynakli, siyasal
kaynakli, egitim kaynakli gog, beyin gogii, emekli gogii
gibi bir¢ok tiirden olusmaktadir (3).
Goc¢ Nedenleri
Insanm iradesi disinda gelisen doga olaylar tarihsel
sire¢ igerisinde g6¢iin en Onemli nedenlerini
olusturmusgken, sanayi devrimi sonrasinda ekonomik,
siyasi ve sosyal nedenler goc¢iin en 6nemli nedeni haline
gelmistir (4).
1.Ekonomik Nedenler
Yoksulluk, k6tii ekonomik kosullar, niifus artigi, koti
iklim kosullar1 ve dogal afetler sonucu daha iyi yagsama
kosullarina sahip olma istegi, kisileri kirsal alanlardan
kentlere gekmektedir (1).
2.Siyasi Nedenler
Savas, terér, bazi siyasi anlagmalar, ihtilaller, siirgiinler
vb. durumlar goglere sebep olmaktadir (5). Savaslar ve
bunun sonucunda insanlik dig1 muameleler, iskenceler
ve hatta katliamlar gogiin en onemli nedenlerindendir.
Teror ise insanlari mal, can, ¢evresel, bireysel, ailesel
giivenligin yitirildigi bir sorundur (1).
3.Sosyal ve Kiiltiirel Nedenler
Goglin sosyokiiltiirel nedenleri arasinda ilk sirada egitim
yer almaktadir. Kentlerin egitim sartlarmin kirsal
alanlara gore daha iyi olmasi, kisilerin kentlere veya
baska iilkelere go¢ etme kararlarini etkilemektedir (5).
Bir diger sosyal faktor de dini sebeplerdir. Kisilerin din
degistirmeye zorlanmasi1 veya bagli olduklari

mezheplerden dolay1 kotii muameleye maruz kalmalari

buna ornektir (5).Ayrica kentsel bolgelerdeki gelismis
kamu ve saglik hizmetleri, daha iyi altyap1 ve ulasim,
kentler ig¢in gbo¢ agisindan  ¢ekici  faktorleri
olusturmaktadir (1).

4.Dogal Nedenler

Afetler veya insan eliyle olusmus tahribata bagl
bolgenin  yasanamayacak hale gelmesi, savas
sonrasinda ortaya ¢ikan kimyasal atiklar sebebiyle
¢evrenin bozulmast gogiin dogal nedenleri arasinda
say1lmaktadir (5).

Goc Etkileri

1.i¢ Gog Etkileri

Ic go¢ baglaminda inceledigimizde, gociin; hizli ve
carpik kentlesme, konut sorunu ve gecekondulagma,
¢evre sorunlari, ig giicii ve istihdam yapisindaki degigim,
kentlilesme sorunlar1 ve sosyal yapidaki degisim gibi
etkileri toplumda izlenmektedir (6).

2.Uluslararasi Gog Etkileri

2.1.Ekonomik Etkileri

Uluslararasi go¢ ekonomik anlamda olumlu ve olumsuz
etkilere sebep olabilir. Uluslararas1 gogiin i¢ talep, dis
ticaret, sermaye birikimine olumlu etkileri gézlenmistir.
Ancak go¢ alan dilkede yiiksek issizlik varsa
goemenlerin  emek piyasasina girmesi igsizligin
artmasina, {icretlerde dalgalanmalara ve kayitsiz is¢i
calistirmaya neden olmaktadir (7).

2.2.Toplumsal Etkileri

Gog, insanlar, toplumlar ve iilkeler arasindaki iligki ve
etkilesimin ortaya ¢ikmasinda 6nemli bir role sahiptir
(4). Uluslararas1 gog ile dil, din, gelenek, kiiltiir vb. pek
¢ok acgidan birbirinden tiimilyle farkli gegmislere sahip
bireyler ayn1 ortamda yagamini siirdiirmek durumunda
kalmaktadir (8).

Ekonomik faktorler, kiiltiirel yapiy1 da etkilemektedir.
Aileler yeni yerlestikleri yerde ekonomik agidan
tutunmak zorunda olduklart igin geleneksel aile yapisi
degiserek kadin ve cocuklar da is hayatina girmek
zorunda kalmislardir (9).

Gog alan iilkede, gogmenler ile birlikte niifusun artmasi
ve is alanlarinda go¢menlerin olmasi, go¢ edilen iilke
vatandaglarinda var olan kaynaklar1 kaybetme korkusu

olusturmaktadir (9).
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2.3. Psikososyal Etkileri

Gogiin psikososyal etkisi, go¢ edenlerin, can ve mal
giivenligi, beslenme ve barinma konusu kadar 6nemlidir
ve Dbirbiriyle iliskilidir. Giivensizlik, aidiyetsizlik,
dislanma, sucluluk ve yetersizlik gibi duygular yasayan
bireylerde psikiyatrik sorunlarin ortaya ciktigi,
ozellikle; depresyon, anksiyete, somatoform
bozukluklarin sik goriildigi  belirtilmektedir (10).
Genellikle bu olumsuz etkiler zorunlu géglerde ve savas,
siyasal ve dini sebepli goclerde daha ¢ok karsimiza
¢ikmaktadir (9).

Ayrica travma potansiyeli tastyan durumlara birikimsel
olarak maruz kalma en c¢ok depresyon ile iliski
gosteriyorken;  iskence, Travma Sonrast  Stres
Bozuklugu (TSSB) ile iligkili en giiglii faktdr olarak
belirlenmistir (11).

Diinya Saglik Orgiitii (DSO) Avrupa bélgesinde yapilan
caligmalara gore; miiltecilerdeki kaygi bozuklugu
prevalanst (%13), genel niifus (%9) ile benzerlik
gosterirken,  depresif  bozukluklarin  prevalansi
miiltecilerde (%32), genel topluma (%4) gore belirgin
olarak yiiksektir. Ayrica DSO Dogu Akdeniz bolgesinde
yapilan caligmalar, miilteciler ve gdg¢menler arasinda
genel niifusa gore, yiiksek TSSB oranlart oldugunu
gostermistir. Berlin'deki miilteciler arasinda TSSB
sikligi %24.3 ve Almanya, Erlangen'deki ii¢ toplu
barinma merkezinde yasayan Arap¢a konusan
siginmacilar arasinda ise %35.7'dir. Ayrica birgok
goemen ve miilteci ruh sagligi  hizmetlerine
erisememektedir (12).

Hassas Gruplar (Vulnerable Groups)

Hassas gruplar, diger gruplara kiyasla, ¢atisma ve kriz
zamanlarinda ayrimci uygulamalar, siddet, dogal ve
cevresel felaketler veya ekonomik zorluklarla
karsilasma riski daha yiiksek olan, kadinlar, ¢ocuklar,
yaslilar ve engellilerdir (13).

1.Gociin Kadinlara ve Kadin Saghgina Olan Etkileri
Birlesmis Milletler (BM)’nin 2022 Diinya Gog¢
Raporu’na gore; 2020’de 135 milyon (%48) kadmn
gocmen saptanmustir (14). Go¢ siiresince kadinlar;
sosyal giivencelerinin olmamasi, dil problemleri ve

bilgisizlik nedeniyle aile planlamasi, bagisiklama ve

gebe takibi gibi koruyucu hizmetlerden mahrum
kalmaktadirlar (15).

1.1. Saghk Hizmetlerini Kullanamama Sorunu
Gogmenlerin  gittikleri iilkelerde saglik hizmetinin
nerelerde verildigini, saglik sistemini ve iicretli olup
olmadigin bilmemeleri, saglik hizmetlerini
kullanamamaktaki en Onemli nedenlerdir. Bir diger
neden de saglik gilivencelerinin olmamasi ve bir¢ok
ilkenin  acil  hizmetler  digindaki  hizmetleri
kargilamamasidir.  Bu  sebeple  bir¢ok  iilkede
goemenlerin acil hizmetlerine bagvurulart o {lkenin
vatandaglarindan daha fazla olabilmektedir (15).

Afet ve Acil Durum Yo6netimi Bagkanligi’nin (AFAD)
2014 yilindaki Tiirkiye’deki Suriyeli Kadmnlar raporuna
gore kendisi veya yakini saglik hizmetinden
yararlanamayan kamp disindaki kadinlarin oran1 %40,
ilaca erigimde giicliik ¢ekenlerin orani ise %54 diir (16).
AFAD’in 2017 Saha Arastirmasinda, kamp dis1 saglik
hizmetinden faydalanamayan kadinlarin oran1 %46’ya
yiikselirken, ilaca erismekte giicliik ¢eken kadinlarin
sayist %51’e diismiistiir (17). Her ne sebeple olursa
olsun hem koruyucu hem de tedavi edici saglik
hizmetlerinden yararlanmayan kadinlarin fiziksel,
ruhsal sorunlar ve bunlara bagli komplikasyonlar ve
6limle yiiz yiize kalabilecegi agiktir (15).

1.2. Fiziksel Saghk Sorunlar:

1.2.1. Bulasici1 Hastaliklar

Yetersiz hijyen, kalabalikk ortamlar, bagisiklama
konusundaki eksiklikler, beslenme yetersizlikleri,
giivensiz cinsel iligki ya da cinsel istismar gibi
sebeplerden dolay1 gogmen kadinlarda bulasict hastalik
riski yiiksektir. Ozellikle su ve gida ile bulasan
hastaliklar, Hepatit B-C, HIV/AIDS, tiiberkiiloz,
kizamik, sitma ve sistozomiyazis gibi enfeksiyonlar ve
paraziter  hastaliklar ~ gé¢men  kadinlarda  sik
rastlanabilecek enfeksiyonlardir (15).

Sadece goc esnasinda degil, sonrasinda da kaldiklar
kosullar nedeni ile miilteci kadinlarda enfeksiyonlar
siktir.  Miilteci ve gd¢menlerin, kalabalik, iyi
havalandirilmayan yagam alanlarinda, hava ge¢irmeyen
plastik malzemelerden yapilmis barmaklarda ve gayri

resmi yerleskelerde yasamalari, onlar1 tiiberkiiloz
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enfeksiyonuna  karsi  daha  savunmasiz  hale
getirmektedir (12).

1.2.2. Kronik Hastahklar

Yeni go¢ etmis kadinlarda, yerel halka gore kronik
hastaliklar daha az goriilmekte ancak zamanla saglik
hizmetlerine erisememe, tedavinin aksamasi gibi
nedenlerle daha dezavantajli duruma diismektedirler
(15).

Yeni go¢ etmis kisilerdeki bu durum saglikli gogmen
hipotezi olarak adlandirilmaktadir (18). Yapilan bir
calismada ABD’de dogmus ve Latin kokenli olmayan
18-64 yas kadinlarda diyabet siklig1 %5.7 iken, yeni go¢
etmis Meksikali gogmen kadinlarda bu oran %2.2, yeni
goc eden diger gocmen kadinlarda ise %2.9
bulunmustur. Ancak, goc ettikten 10 yil sonra ayni
tetkikler tekrarlandiginda, diyabet prevalansinin diger
tilkelerden gb¢ etmis kadinlarda %7.6’ya, Meksikali
kadinlarda ise %9.8’e yiikseldigi, yani yerlesik niifustan
daha yiiksek hale geldigi saptanmis, kalinan siire
uzadikga diyabet gelisme riskinin arttigi ifade
edilmistir(19).

1.2.3.  Ureme Saghg Sorunlar

Bilgi eksikligi, hijyenik olmayan ¢evre kosullari,
yoksulluk, aile planlamasi hizmetlerinden yararlanama,
saglik sigortasinin olmamasi, saglik hizmetlerine
erisememe gibi nedenler miilteci ve gogmen kadinlarda
iireme saglig1 sorunlarini ortaya ¢ikarmaktadir (20).
Aile planlamasi hizmetlerinin eksikliginden dolay1
istenmeyen gebelikler siktir. Yapilan bazi arastirmalar,
gdemen kadimlarda Dogum Oncesi Bakim (DOB) alma
diizeyinin genel olarak diisiik oldugu, 6li dogum ve
bebek Olim hizlarimin daha yiiksek oldugunu
gostermistir (21).

Tiirkiye’de yapilan bir caligmada, Tiirk kadinlarda
adolesan gebeliklerin oran1  9%5.3 iken Suriyeli
miiltecilerde bu oran %14.3 olarak bulunmustur. Yine
aynit c¢alismada hi¢ antenatal bakim almayan miilteci
kadinlarin oram1 %41.3 iken, Tiirk kadmlarda bu oran
%7.7'dir (22).

Hollanda’da yapilan bir ¢alismada Tiirkiye, Fas ve bazi
batili iilkelerden de birgok gd¢menin dahil edildigi

calismada gd¢cmen kadinlarin  ¢ofunun yetersiz

antenatal bakim aldigi saptanmistir (23). Gogmen
kadinlar diisiik dogum agirlikli bebege sahip olma,
erken dogum yapma, antenatal mortalite ve konjenital
malformasyonlar agisindan da daha fazla risk
tagimaktadir (24).

Avustralya'da yapilan g¢alisma, miilteci ve gd¢men
kadmlarmn gebelik yaslarna gore kiicliik cocuk(SGA)
dogurma olasiliklarinin, yerel ev sahibi iilke kadinlarina
gore daha fazla oldugunu gostermistir.  Yine
Avustralya'da yapilan bir bagka arastirmada, dogum
Ooncesi bakimin ge¢ baslamasinin, terclimanlik
hizmetlerinin yeterince kullanilmamasiin ve yalnizca
ebenin verdigi intrapartum bakimin, Afrika ve
Hindistan'dan gelen gd¢men kadmlar arasinda olii
dogum riskini arttirdig1 saptanmugtir (12).

1.2.4. Cinsel Saghk Sorunlari

Cinsel saglik ve tireme sagligi hizmetlerinin kullanimi
ve farkindaligi, bazi miilteci ve siginmacilarda gog
edilen iilkeye gore daha diisiik olarak gézlenmistir (12).
Ayrica gégmen ve miilteci kadinlarin cinsel istismara
maruz kalmasi, ihtiyaclar1 karsisinda cinsel birliktelige
zorlanmasi ve seks is¢iligi yapmak zorunda kalmalari,
cinsel yolla bulasan hastaliklara (CYBH) maruz
kalmalarina neden olabilmektedir (20).

1.2.5. Beslenme

Goglin  olus sekline gore gocmenlerde cok gesitli
beslenme sorunlart olusabilmektedir. Zorunlu géglerde
genellikle vitamin, mineral eksilikleri ve bunlara bagh
rahatsizliklar goriilebilirken goniillii goclerde 6zellikle
ilerleyen yillarda obezite ve obezite ile iliskili hastaliklar
goriilebilmektedir (15). Isve¢’te yapilan bir calismada
pek cok iilkeden gelen gocmen kadinlarin D vitamini
diizeyinin Isvegli kadmlarm kandaki D vitamini
diizeyinden daha diisiik oldugu saptanmigtir (25).
Miilteci kadinlarda gebelikte yetersiz beslenmenin ve
yetersiz antenatal bakimin, erken dogum ve fetiiste
diisiik dogum agirhigi ile iligkili oldugu diisiiniilmektedir
(26). Tirkiye’de 458 Suriyeli gégmen kadinin katildig:
calismaya gore, kadinlarin %50’sinde demir eksikligi,
%45.6’sinda B12 eksikligi ve %10.5’inde folik asit
eksikligi saptanmistir (27).
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1.2.6. Diger Sorunlar

Gogmen kadinlara yonelik siddet ve tecaviiz girigimleri
sonucunda yaralanmalar, CYBH, TSSB, anksiyete gibi
pek ¢ok durum ortaya ¢ikmaktadir (15). Almanya’da
yapilan calismada Tiirkiye’den go¢ etmis evli kadinlarin
%49 unun fiziksel ya da cinsel siddete maruz kaldigi
tespit edilmistir (21). Ayrica diger koruyucu saglik
hizmetlerinde oldugu gibi bagisiklamanin da gd¢men
kadinlarda daha diisiik oldugu saptanmistir (15).
Gogmen kadmlar gittikleri iilkelerde, o iilkede yasayan
vatandaglara gore diisiik statiilii ve bazen daha tehlikeli
islerde c¢alisabilmektedirler. Bunun sonucunda is
kazalariyla daha sik karsilagmaktadirlar. ABD, Kanada
ve Avrupa’da yapilan bir¢ok caligmada, gé¢cmenlerde
olimlii is kazasi goriilme oranlarinm, ilgili {ilke
vatandasi ¢alisanlarina gore daha yiiksek oldugu tespit
edilmistir (15).

1.3. Rubhsal saghk sorunlari

Ozellikle zorunlu goglerde ruh sagligi olumsuz yonde
etkilenir ve kadin gogmenler, erkek go¢menlere gore
daha fazla zorlanirlar. Yapilan ¢aligsmalara gore gogmen
kadinlarin, stresle bas etme konusunda diger insanlara
gore oldukca yetersiz olduklar1 saptanmistir (28).
Gebelik ve postpartum depresyon gé¢men kadinlarda
gittikleri ilkelerdeki kadinlara oranla daha sik
goriilmektedir. Ornegin  Kanada’da yapilan bir
calismada antenatal depresyon orant Kanadali
kadinlarda %22.8 iken; gogmen kadinlarda %32 olarak
saptanmugtir (15).

1.4.  Goclerin kadin saghgina olumlu etkileri
Gidilen yerin terkedilen yere gore daha gelismis oldugu
durumlarda ve goniillii goclerde tiim bu olumsuzluklarin
yan1  sira  saglik  durumunda iyilesmeler de
goriilebilmektedir. ~ Ornegin ~ ABD’de  saghk
hizmetlerinden  yararlanma oram1  eski  kugak
gdcmenlerde, yeni kusak gégmenlere gore daha yiiksek
bulunmustur (15). Bazi1 raporlara gore kendi iilkesinde
egitim olanaklarindan yoksun olup, go¢ ettigi lilkede
saglik egitiminden yararlanan go¢men kadinlarin
¢ocuklarinda goriilen hastalik ve 6liim hizlari, kendi

iilkelerine gore daha diisiik olarak saptanmistir (21).

2. Gogiin Cocuklara ve Cocuk Saghgina Etkileri
Gogmen ¢ocuk, ebeveynlerinden en az birinin gogtiigii
iilkede dogmayan ¢ocuk olarak tanimlanmaktadir. Her
iki ebeveyn de goglin yapildigi iilkede dogmussa,
gocmen cocuk olarak kabul edilmemektedir (29).
Uluslararas1 Gog Orgiitii (IOM)’un 2022 raporuna gore,
2000 yilinda diinyadaki go¢cmen cocuk sayisi 27.6
milyon iken, 2022°de 41 milyondur (14). Yetiskinler
isteyerek veya zoraki go¢ edebilirler ama bu ¢ocuklarin
secimi olmadigi i¢in, ¢ocuklar her zaman siirgiin
edilirler (11). Bulgular genel olarak, hareket halindeki
¢ocuklarin, kotii yasam kosullari, hijyene sinirli erigim,
saglik  hizmetlerinin  kesintiye ugramasi veya
durdurulmas: nedeniyle, ev sahibi topluluklardaki
cocuklara gore risk faktorlerine daha fazla maruz kalma
egiliminde oldugunu gostermektedir. Engelli olma,
cinsiyet ve azinlik gruplara iiye olma durumlarinda risk
daha fazla olabilmektedir. Bununla birlikte refakatsiz
cocuklar da daha fazla fiziksel ve cinsel istismar riskiyle
kars1 karstyadir (12). Unicef ve IOM’un, 11 bin gégmen
gen¢ ve ergeni dahil ettigi bir ¢alismada, Akdeniz
rotalar1 boyunca yaptiklart yolculukta, 10 c¢ocuktan
8’inin sOmiiriildigli ortaya konmustur (12). Tim
diinyada 2020 yili itibariyle, 18 yas altt en c¢ok
uluslararast gé¢meni barindiran ilkeler sirasiyla;
Amerika (3.3 milyon), Suudi Arabistan (2.3 milyon),
Urdiin (1.6 milyon), Birlesik Arap Emirlikleri (1.4
milyon) ve Tiirkiye (1.3 milyon)’dir (30).

2.1.  Fiziksel Saghk Sorunlari

2.1.1. Dogum Oncesi Bakim

Dogum &ncesi bakim, saglikli bir anne ve ¢ocuk sagligi
icin ilk ve en Onemli basamaklardan biridir. Diinya
genelinde goglerin DOB oranlarmi etkilemektedir ve
¢ogu kez gogmen gebelerin bir kez bile saglik
personelini gérmedigi diisiiniilmektedir (29). DSO
Gogmen Sagligi Raporuna gore incelenen iilkelerin
cogunda, uluslararasi hamile gé¢menler, en fazla ii¢
DOB  ziyareti  gergeklestirirken, ev  sahibi
topluluklardaki kadinlar i¢in bu say1 dort veya daha
fazladir. Daha az DOB alan gd¢men kadinlarin

cocuklarinda, diigiikk dogum agirligy, diisiik vitamin A ve
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D seviyeleri, diisik APGAR skoru ve bazi konjenital
kalp hastaliklar1 goriilebilmektedir (12).

2.1.2. Malniitrisyon ve Anemi

2020 Kiiresel Gida Krizi Raporu’na gore 55 iilke ve
bolgede yapilan arastirma sonucunda 135 milyon kisi
gida giivensizligi ile karst karsiyayken; 5 yas alti
cocuklarin 17 milyonu akut malniitrisyon, 55 milyonu
da kronik malniitrisyonla miicadele etmektedir (31).
Gogmen ve miilteci cocuklar 6zellikle yetersiz, dengesiz
beslenme ve zayiflik agisindan daha cok risk altindadir.
Etiyopya'da kamplarda yasayan okul oncesi miilteci
¢ocuklardaki yiiksek anemi seviyeleri ile yiyecege
ulagsamama, yetersiz mikro besin alimi, battaniye ve
giysi gibi gida dist maddelerin eksikligi arasinda bir
baglant1 oldugu saptanmistir. DSO Giineydogu Asya
bolgesinde yapilan caligmalarda, Banglades'teki yerel
¢ocuklara kiyasla Rohingya miilteci ¢ocuklarinda hem
orta derecede akut yetersiz beslenme hem de ciddi-akut
yetersiz beslenme prevalansinin daha yiiksek oldugu
gdzlemlenmisti. DSO  Avrupa boélgesinde de
niitrisyonel anemi miilteci ve gé¢men c¢ocuklarda yerel
halka gore daha yaygin olarak gézlenmektedir (12).
Tiirkive’de  Gegici Koruma Altindaki Cocuklarda
Yapilan Arastirmalar

Siginmacilar ve Goc¢menlerle Dayanisma Dernegi
(SGDD)’nin yaptig1 bir ¢alismada, ¢alismaya dahil
edilen 5-59 ay araligindaki 817 Suriyeli gocugun akut
malniitrisyon gostergesi olan kavrukluk (¢cok zayiflik)
sikligr kabul edilebilir diizeylerde iken (%3.8), fazla
kiloluluk %4.8 ise sinirda kabul edilebilir durumdadir.
Ote yandan bodurluk siklig1 %17.5 ile orta diizeydedir
ve toplum sagligi acisindan risk olugturmaktadir (32).
Zayiflik gibi, obezite de c¢ocuklar i¢in Snemli bir
beslenme problemidir. DSO Avrupa bolgesinde yapilan
caligmalara gore her 3 ¢ocuktan biri fazla kilolu veya
obezdir. Yapilan g¢aligmalara gére Avrupali olmayan
miilteci ve gd¢men c¢ocuklarin, kendi iilkelerindeki
¢ocuklara kiyasla obezite acgisindan daha fazla risk
altinda oldugu saptanmistir. Ayrica bu ¢ocuklarin ucuz,
yliksek seker ve yag iceren, ulusal diyet programlarinin
onerilerine uygun olmayan beslenme tarzlarina sahip

olduklar1 gézlemlenmistir (12).

2.1.3. Bulasici1 Hastaliklar ve Bagisiklama

Gog siiresince diger koruyucu hizmetlerde oldugu gibi
bagisiklama konusunda da aksakliklar yaganmaktadir.
Ozellikle as1 ile engellenebilir bulasict hastaliklarin
sikliginda artislar meydana gelmektedir. DSO’ye gore
millteci ve go¢menlerin  saglk sistemi ile ilk
karsilagmasi asilama hizmetleriyle olmalidir. Ciinkii
asilama hem go¢ edenler hem de yerel halk igin
koruyucudur (12). AFAD’in Tirkiye’deki Suriyeli
Sigimmacilar Raporu’na gére kamplarda yagayan kiz ve
erkek c¢ocuklarin her birinin %741 ¢ocuk felcine karst
agilanirken; kamp disinda yasayanlar i¢in bu oran kiz
cocuklarina %52, erkek ¢ocuklarinda %57’dir. Kizamik
agis1 oranlart kamplarda kiz ¢ocuklart icin %70, erkek
cocuklari i¢in %74, kamp disinda yasayanlarda ise kiz
cocuklari icin %58, erkek ¢ocuklari i¢in %60°tir. Ayrica
raporda kamp diginda yasayan ve agilanmamis
¢ocuklarin yerel halki da riske attig1 vurgulanmistir (33).
Zambia’daki Meheba miilteci kampinda yapilan
retrospektif bir calismaya gore 5 yas alti c¢ocuk
Oliimlerinin  %81’inin malarya ve solunum Yolu
enfeksiyonlar1, %10’unun ise diyare kaynakli oldugu
goriilmiistiir (12). Cocuklar, gelmis olduklar1 gatigsma
bolgelerindeki saglik hizmetleri kesintisinden dolay1
latent tiiberkiiloz ve Hepatit B enfeksiyonu gibi as1 ile
Onlenebilir hastaliklara karst daha savunmasiz
olmaktadirlar (12).

DSO Avrupa bélgesinde miilteciler ve gdgmenler
arasinda yliksek agilama kapsami saglamak i¢in bolge
disinda gegerli olan ii¢ kritik unsur belirlemistir: (i) yeni
gelenlere uygun agilama hizmetlerinin saglanmasi, (ii)
miiltecilere ve gdgmenlere genel saglik hizmetlerinin bir
pargast olarak asilama hizmetlerinin saglanmasi (iii)
belirli miilteci ve gd¢men topluluklarina ulagsmak i¢in
hedefe yonelik ve kiiltiirel olarak uygun asilama
hizmetlerinin saglanmasi (12). DSO Avrupa Bélge
Raporu’nda yiiksek riskli gruplara ulasmak igin; kapi
kapi yiiksek riskli kisileri tarama, ag1 kartlar1 kontroli,
anadilde bilgilendirmeler, halka yonelik egitimler,
okullarda agilama odakli dersler, c¢ocuklar igin
bilgilendirici aktiviteler, medya kampanyalari, telefon

yardim hatlar1 gibi hedefler belirlenmistir (34).
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2.2.  Ruhsal Saghk Sorunlari

Birgok c¢alismada gog¢iin, c¢ocuklarin mental sagligi
agisindan olumsuz etkileri gdsterilmigtir. Bunlarin
nedenleri arasinda gogiin kendisinin stres olusturmas,
toplumdaki simirlayicr siireglerin olusturdugu stres ve
sadece kiiltiirel alt yapilarindan kaynaklanan
farkliliklara bagli gelisen uyumsuzluk problemleri yer
almaktadir (29).

Cocuklarin kars1 karsiya kaldigi en Onemli riskler
ayrimcilik, ihmal, siddet, istismar ve somiiriidiir. Bunlar
¢ocuklar iizerinde kisa ve uzun vadeli psikososyal
sorunlara neden olarak akil hastalig1 gelismesine zemin
yaratirlar (11). Bunalmis, kafasi karigmis veya sikintili,
korkmus ve endiseli hissedebilirler, ayrica uyku
sorunlari, 6fke ve ilizlintli patlamalar1 yasayabilirler. Bu,
ozellikle, travma sonrast stres bozuklugu veya
depresyon gibi akil sagligi sorunlari yasayan zorla
yerinden edilmis ve miilteci ¢ocuklar i¢in gegerlidir
(12).

Tiirkiye ve Suriye sinirinda yer alan gégmen kampinda,
4-10 yas araligindaki 144 cocuk ve ebeveynlerinin
mental sagliklarin1 degerlendirmek amaciyla planlanan
calismada, Pediyatrik Duygusal Stres Olcegi (PEDS) ve
Gigler ve Giigliilikler Anketi (SDQ) kullanilmistir. Her
iki Olgekte de katilimecilarin iigte birinden fazlasinda
klinik diizeyde davranigsal problemler saptanmis ve
¢ocuklarda gbzlenen yiiksek duygusal stres ve davranig
bozukluklarina yonelik psikososyal destege acil ihtiyag
duyuldugu goézlenmistir (35).

Hollanda’da refakatli ve refakatsiz ¢cocuklarin katildigi
arastirmada davranig sorunlart ve travmatik stres
aragtirilmistir. Refakatsiz gog¢menlerde yas arttikca
semptomlarin  siddetinin  arttif1  gozlemlenmis,
refakatsiz gocuklarin psikopatoloji gelistirme riski daha
yliksek olarak bulunmustur (11).

Kiz ve erkek g¢ocuklarin yasadiklart ve oynadiklar
alanlarda giivenliklerinin saglanmasi ve ruh saglig
acisindan 6zel gereksinimi olanlara ek destek
saglanmasi Onemlidir. Travmatize olan ¢ocugun
psikolojik a¢idan tedavi edilme siirecinde, bireysel, grup
ve aile terapisi uygulanabilir, ayrica direngli vakalarda

terapiye ek olarak ila¢ tedavisi onerilebilir (11).

Aile igi siki dayanigmanin gé¢men ¢ocuklarda mental
durumu iyilestirdigi de bilinmektedir. Bunun yan1 sira
kaliteli barmma ortamlari bu ¢ocuklarin fiziksel
sagliklar i¢in gerekli oldugu kadar, mental sagliklar1 ve
goctiikleri tilkelerdeki sosyolojik yapiya daha kolay
uyumlanmalarimi saglamak ac¢isindan dnemlidir (29).
2.3. Egitim Sorunu

Egitim; dogal afetler, savaglar, ayrimciliklar gibi
nedenlerle sekteye ugrayabilir. Bugiin diinyada ilkokul
cagindaki 61 milyon, ortaokul ¢agindaki 60 milyon
¢ocugun okula gitmedigi saptanmistir (36). Milli Egitim
Bakanligi Go6¢ ve Acil Durumlarda Egitim Daire
Baskanligi Ocak 2022 verilerine gore; iilkemizde
bulunan 1.365.884 yabanci uyruklu egitim ¢agindaki (5-
17 yas) ¢ocugun 935.731°1 (% 68.51) okullarda egitim
almaktadir (37).

Birlesmis Milletler Miilteciler Yiiksek Komiserligi
(BMMYK)’nin, 2012-2016 Egitim Stratejisi’nde;
egitimin ozellikle kamplarda yasamin
stirdiiriilebilmesini saglayan fiziksel, psikososyal ve
bilissel koruma sagladigi vurgulanmaktadir. Egitim
ortamlart, gilindelik hayatta bir rutin olusturup,
normallesme duygusuna yardimci olmaktadir. Ayrica
erigkinleri rol modeli alma ve akranlariyla sosyallesme
gibi yararlar1 da vardir. Okullar siddet ve istismara
ugrayan ¢ocuklarin erken asamada taninmasi igin de
o6nemli alanlardir. Boylece ileri destek almalari igin
yonlendirilebilir (11).

2.4.  Diger Sorunlar

Zorla yerinden edilmis ve vatansiz kiz ve erkek
cocuklar, giivenlikleri ile fiziksel ve duygusal
sagliklarma yonelik c¢ok sayida riske maruz
kalmaktadirlar. Bunlar arasinda ¢ocuk evlilikleri,
fiziksel istismar, ihmal, cinsel istismar ve taciz, ¢ocuk
is¢iligi ve silahli gruplar tarafindan ise alim yer
almaktadir (38).

Ayrimcilik ve zorbalik okullarda 6nemli bir sorun olarak
tanimlanmaktadir.  BMMYK’nin 2015  Tirkiye
Raporu’na gore miilteci ve gdgmen cocuklara, okullarda
yerel halkin ¢ocuklari, 6gretmenler ve okul idarecileri
tarafindan milliyet, irk ve fiziksel ozellikler nedeniyle

ayrimet tavirlar takinildigr ve bu durumun c¢ocuklar
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okula devam etmekten caydirdig: bildirilmistir. Ayrica
ayni raporda miilteci ve go¢men c¢ocuklarin dil
problemleri nedeniyle ek destek alamadiklari, geldikleri
ilkeden daha disik siniflara  yerlestirildikleri,
psikolojik travma gegiren cocuklarmn egitime devam
edebilmek igin yeterli psikolojik destek alamadiklari,
ekonomik sebeplerden dolayr ¢aligmak zorunda
olduklar1 saptanmis ve bu sebeplerin, ¢ocuklar1 okulu
terk etmeye ittigi bildirilmistir (39). Cocuk gd¢meler
igin en Onemli sorunlardan biri, ¢ocuk emeginin
kullanilmasidir. Cocuk emeginin en g¢ok kullanildig:
alanlar; tekstil sektorii, insaat is¢iligi, hizmet sektori,
mevsimlik tarim is¢iligi ve cobanliktir (40).

BMMYK 2015 Tirkiye Raporu’na gore; isglicii
piyasasina giren ¢ocuklarin yaslarinin 7-8 yaslara
diistiigii, i3 kazalarina maruz kaldiklari, yasam
kosullarinin kétii oldugu, yeterli gelirlerinin olmamasi
nedeniyle ¢ocuklarin egitimlerine devam etmedikleri
belirtilmektedir (39).

DSO Avrupa ve Dogu Akdeniz bélgelerinde yapilan
calismalar miilteci ve go¢men cocuklarda agiz
sagliginin da zayif oldugunu goéstermistir (12).

3. Gociin Yash Saghgina Etkileri

Yash birey tamimi DSO’ye gore 65 yas iizerindeki
kisiler i¢in kullanilmaktadir (41). 2020 yilinda 65 yas
iizeri gégmenlerin sayist tahmini olarak tiim uluslararasi
gocmenlerin %12.2’sini olusturmaktadir (12).
Yaslanma ile gelen kronik hastaliklar ve yeti kayiplar
yaslilarin ~ ¢evreye  uyumunu  zorlastirmaktadir.
Yaslilarin karsilagabilecegi bazi sorunlar; yeni dil
ogrenmede ve yeni ¢evre edinmede giiglik, tibbi
rahatsizliklar ve 6liim olarak belirlenmigtir (11).

Kendi aile bireyleri tarafindan dislanan yasli gégmenler
yalmizlik nedeniyle ruhsal c¢okiinti yasamakta ve
kendilerini daha da giigsiiz hissetmektedirler (41).
Smurli fiziksel hareketlilik, hastanelere ve kliniklere
uzun mesafeler kat etme ihtiyaci, tibbi randevularda
tercliman eksikligi ve evde bakim gibi hizmetler igin
uzun bekleme listeleri nedeniyle yasli gbgmen ve
miilteciler saglik hizmetleri ve gida yardimlarina
ulagmakta daha fazla giicliik ¢ekmektedirler. Ayrica,

gida  yardimmin  genellikle  yash  kisilerin

gereksinimlerine uygun olmadigi bildirilmistir. Bu
durum, 6zellikle engelli veya diyabet gibi kronik saglik
sorunlar1 olan yaslh kisiler ile gida takviyesine ihtiyag
duyan diger kisiler i¢gin sorun olusturmaktadir (38).
Unicef'in aktif insani yardim operasyonlar1 ylriittiigii
iilkelerin yaklasik %50'si, pandeminin dogrudan bir
sonucu olarak yerinden edilmig ve miilteci niifus
arasinda saglik hizmetlerine erisimde azalma oldugunu
bildirmistir (12). Bu durum pandemiden daha fazla
etkilenen yasli nufiis i¢in ayrica bir dezavantajdir.

Yash gog¢menlerin sagligi agisindan gidilen iilkelerin
yaslilara bakis a¢isi ve mevcut sigortacilik sistemi 6n
plana ¢ikmaktadir. Gog¢ ettikleri iilkede yaslilik
donemlerini  gegiren  bireylerin  sistem  igine
almmalariin yani sira saglik ve bakim hizmetlerine
ihtiyag  duyduklar1 noktada ulasabilmeleri yine
toplumsal diizeyde saglik statiisiine olumlu katkida
bulunacaktir. Ornegin, Almanya’da yash gdgmen
bireylerin saglik ve bakim hizmetlerinin temelinde, evde
bakim ve ¢ok kiiltiirlii yap1 yer almaktadir (41).

4. Gociin Engelli Bireylerin Saghgina Etkileri
Genel olarak, engelli miilteciler géz ard: edilmekte,
uygun bakim ve sosyal hizmet saglanmamakta ve
iilkelerini terk etmeye zorlanmadan 6nce, genis ailelerin
bir pargasi olduklari igin yalniz kaldiklar1 zaman
oldukg¢a zorlanmaktadirlar. Ayrica her tiirlii somiirii ve
suistimale daha acgik hale gelmektedirler. Engelli bir
kisinin cinsel istismar yasama riski daha yiiksektir. Yas
ve/veya engellilik, ilgili kisilerin fiziksel olarak
bagkalarina bagimli olmalar1 nedeniyle siddet igeren bir
durumdan kagmalarini zorlastirmaktadir (42).
BMMYK Yas, Cinsiyet ve Cesitlilik Raporu’na gore;
engelli kisilerin yeterince taninmadig1 ve bu nedenle
¢ogu zaman uygun destegi alamadiklar1 bildirilmistir.
Bu durumun nedenleri, engelli kisilerin evde tecrit
edilmesinin yani sira personelin farkindaliginin yetersiz
olmasi ile agiklanmistir. Bunun igin ilgili personellerin,
bu konuda bilgilendirilmesi saglanmistir. BMMYK,
Meksika’daki  ¢aligmalarinda, engelli  bireylerin
reddedilme, taciz ve ayrimciliga maruz kaldigi,

Zimbabve’de de engelli kadinlarin asagilandigi ve
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engelli ¢ocuklarin okullarda zorbalik ve alay konusu
oldugu belirtilmistir (38).

Engelli bireylerin birinci basamak saglik hizmetlerine
erisimde engellerle karsilastig1 saptanmis ve bunun en
onemli nedeninin ulagim zorlugu oldugu gosterilmistir.
Ayrica engelli kisiler, rehabilitasyon ve yardimci
teknolojiler gibi 6zellikle engelleri nedeniyle ihtiyac
duyduklar1 saglik hizmetlerine erisimde de sikintilarla
karsilagmaktadirlar (38).

Gociin Diger Yiizii: insan Kacakcilig

Gogmen kacakeiligi; son yillarda gdgmenlerin kole
pazarlarinda satilmasi, fidye igin igskence gérmesi ve
cesitli sektdrlerde somiiriilmesiyle korkun¢ mansetlere
konu olmustur. Organize su¢ gruplari bugiin neredeyse
her iilkede gocmen kacak¢iligt yapmaktadirlar.
Magdurlar, genellikle dezavantajli sosyoekonomik
geemislerden ve/veya diisiik gelirli iilkelerden gelmekte
ve insan tacirlerinin somiiriilerinden en yiiksek mali
getiriyi  elde  ettikleri daha zengin ilkelere
kagirilmaktadir (14). Gogiin giivensiz ve/veya diizensiz
oldugu durumlarda koruma ve destek aglarina daha az
erisim oldugundan, gd¢menler i¢in insan ticareti riski
daha fazladir. Insan ticaretine maruz kalan gé¢menlerin,
2020'deki 281 milyon uluslararasi gé¢menin kiigiik bir
boliimiini olusturdugu, ancak magdurlar ve aileleri i¢in
geldikleri ve gog ettikleri tilkede ciddi sonuglart oldugu
saptanmistir. Insan ticareti son derece cinsiyetcidir;
kadinlar ve kiz c¢ocuklart cinsel sOmiirii, zorla
evlendirme ve ev kdleligi amagli insan ticaretine daha
yatkinken, erkekler ve erkek c¢ocuklar daha ¢ok
balik¢ilik ve madencilik sektorlerinde insan ticareti
magduru olabilmektedirler. Ayrica Covid-19 pandemisi
sonras1 artan giivensizlik ve yoksulluk insan
kacakeiligimin itici giigleri olmustur. Korkung ekonomik
durum, krizden en ¢ok etkilenen sektorlerde c¢alisan
birgok gocmenin ge¢im segeneklerini kisitlayabilir,
daha giivencesiz ve tehlikeli kazang c¢oziimlerine
yonelmek i¢in tesvikler yaratabilir ve somiiriicii insan
ticareti aglarinin tuzagina diisme riskini
artirabilmektedir. Saglik, sosyal, yasal ve diger
hizmetlere erigimi olmayan gé¢men is¢giler de resmi ve

giivenilir giivenlik aglarinin yoklugunda son care olarak

basvurduklar1 insan tacirlerinin ve diger suglularin
kurbani olmaya karsi savunmasiz hale gelmektedir (14).
Covid-19 ve Gog iliskisi

Covid-19 salgmi, diinyaya saghk ve go¢ arasindaki
giicli  baglantrty1  hatirlatmig,  miiltecilerin  ve
gocmenlerin kiiresel hazirlik ve miidahale planlarina
dahil edilmesinin, halk saglig1 acil durumlarina etkili bir
sekilde yanit vermek icin ne kadar 6énemli oldugunun
altim ¢izmistir (12). DSO, Covid-19'u bir pandemi
olarak nitelendirdikten kisa bir siire sonra, birgok iilke
seyahat kisitlamalart getirmis ve sinirlarini kapatmistir.
Sonug olarak, birgok gogmen kendi {ilkesine donememis
ve yerel hiikiimetler cok sayida geri doniigii reddetmistir
(12).

Temmuz 2019 ile Haziran 2020 arasinda beklenen
uluslararasi gogmen sayisinda %27'lik bir diisiis ile 2020
ortasina kadar gogmen sayisinda 2 milyon civarinda
azalma gerceklesti. DSO bélgelerinde yapilan son
aragtirmalar, ¢ocuklar da dahil olmak {izere miilteci ve
gocmen  gruplarinin,  genellikle  sosyoekonomik
durumlarmin ve saglik sistemi faktorlerinin etkisiyle
orantisiz  bir  Covid-19  yiikkii  yasadiklarini
gostermektedir. DSO, Goécmen Saghgi Raporu’nda;
ozellikle transit veya diizensiz durumda olan, daha yash
miilteci ve gogmenlerin, hastaligin dogas1 ve gégmenlik
durumlart nedeniyle daha ¢ok risk altinda kaldiginm

bildirmistir (12).

Catigsma Beyani: Yoktur.

Arastirmacdarm  Katki  Orami Beyanmi:  Ana
fikir/Planlama: MS, ENP; Analiz/Yorum: ENP; Veri
Saglama: ENP; Yazim: ENP, MS; Gozden Gegirme ve
Diizeltme: MS, ENP; Onaylama: MS, ENP.

Destek ve Tesekkiir Beyani: Yoktur.
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Olgu Sunumu

COMPLAINT OF SPEECH DISORDER IN FAMILY PRACTICE:
A RARE CASE HEMANGIOMA OF THE TONGUE

Aile Hekimliginde Konusma Bozuklugu Sikayeti: Nadir Bir Olgu Dilde Hemanjiom
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ABSTRACT

Hemangiomas are the most common benign tumors of the head
and neck region, but are rarely seen in the oral cavity. Tongue
localized hemangiomas are encountered in 7.8% of cases.
Depending on their size, hemangiomas located on the tongue
can cause recurrent spontaneous bleeding, pain, speech and
chewing disorders and shortness of breath. In this article, a case
of hemangioma of the tongue characterized by speech disorder
in a 7-year-old boy who presented to our family medicine
outpatient clinic is presented and discussed in the light of the
literature.

Keywords: Hemangioma, tongue, oral cavity, speech

0z
Hemanjiyomlar bas boyun bélgesinin en sik goriilen iyi huylu
tiimdrleridir, ancak agiz boslugunda nadiren goriliirler. Dil
lokalize hemanjiomlara vakalarin %7.8'inde rastlanmaktadir.
Biiytikliiklerine bagli olarak, dilde bulunan hemanjiyomlar
tekrarlayan spontan kanamalara, agriya, konusma, ¢igneme
bozukluklarina ve nefes darligina neden olabilir. Makalemizde

aile hekimligi poliklinigimize bagvuran 7 yasindaki erkek

cocukta konusma bozuklugu ile karakterize bir dil
hemanjiyomu olgusu sunulmus ve literatiir esliginde
tartisilmastir.
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INTRODUCTION
Hemangiomas are lesions that are generally seen in the
first 2-4 weeks of life and grow rapidly until 6-8 months,
then slow down and regress spontaneously by 70%
around 5-8 years of age (1). Hemangiomas located in the
head and neck region are the most common benign
tumors of childhood. They are rarely seen in the lips,
oral cavity, tongue and buccal mucosa. Hemangiomas
on the tongue, especially in children, are extremely rare
(2,3). Trauma, hormonal factors, infections are blamed
in its etiology (3). Imbalance in angiogenesis and
uncontrolled proliferation of vascular structures are
believed to cause hemangiomas (4). These benign
tumors show a life cycle of endothelial cell proliferation,
rapid growth, and spontaneous shrinkage (5). They are
almost never time encapsulated (3). Hemangiomas
located in the tongue are very important due to the
functions of the tongue such as speaking, swallowing,
cleaning the oral mucosa and its vulnerability to trauma
(2). It is also important in terms of causing respiratory
problems (3). Different symptoms can be observed

depending on its location (6).

CASE REPORT

A 7-year-old male patient was brought to the family
medicine outpatient clinic by his family with the
complaints of speech disorder and dyspnea. In his
history, it was informed that the complaint of speech
disorder developed gradually in the last two months, and
that he had a pronounced speech disorder for the last two
weeks. The patient had a history of inguinal hernia
operation, his vaccinations were complete, and he had
no history of atopy. In his family history, the mother had
hypothyroidism, the father had chronic hepatitis B and
pemphigus vulgaris. One of the siblings of the patient
had an allergic asthma, and the other sibling had a
history of allergy to beta-lactam antibiotics and
acetaminophen drug group.

The vital signs of the patient were as follows: body
temperature: 36.6°C, heart rate: 78/min, arterial blood
pressure: 100/70 mmHg, oxygen saturation: 97%. In the
examination of the patient, height;:126 cm (50-75

percentile), weight: 24 kg (25-50 percentile), there was
pus in the nose and postnasal discharge was present.
There was a pulsatile, painless mass on the left side of
the tongue, approximately 1 cm in diameter, with
regular borders, which did not fluctuate on palpation
(Figure 1). No pain in the lesion with tongue
movements. A few non-pathological lymph nodes were
palpated on the right and left sides of the cervical chain
of the neck. Lung sounds were normal on auscultation,

and other system examinations were normal.

Figure 1: Left sided lesion in the tongue

In the superficial neck ultrasonography performed on
the patient for whom otolaryngology consultation was
requested, it was determined that there was a 13x8 mm
solid image in the localization with swelling in the left
posterolateral part of the tongue, and linear
vascularization in the central part. With these results, the
patient underwent magnetic resonance imaging (MRI).
Contrast-enhanced neck MRI report of the patient
revealed a peripheral nodular-enhancing lesion in the
left part of the tongue, 13x12 mm in size, hyperintense
in peripheral T1 and T2 AG, hypointense in central T1
AG and hypointense in T2 AG, and hypointense
centrally in millimetric T1 AG (Figure 2).

As a result of the examinations and clinical evaluation,
the mass was evaluated as a hemangioma. Clinical
follow up was recommended. The patient was seen
again two times within an interval of one week. No
significant regression in the size of the mass was
observed in the first and second evaluations. However,
according to the history taken from the patient's mother,
there was a period of shrinkage and growth in the mass.

No change in the character of the mass was observed in
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the follow-up. The patient was consulted to the
otorhinolaryngology  clinic  for  surgery. The
otolaryngology clinic did not consider surgical

intervention at this stage.

T2 Coronal section / 4

! |, T1 Coronal section \

2 ."' | '
:

T2 Axial section " 3\ T1 Vertical section
7 4

’(‘Ai 3 if:

Figure 2: Left sided lesion visualized on MRI sections

DISCUSSION

Hemangiomas are rapidly growing lesions that usually
appear in the first few weeks of life, but then regress
spontaneously (1). However, in this case, there was a
recently rapidly growing hemangioma that was not
present at birth. Periodic enlargement and shrinkage of
the lesion were observed in the patient's follow up.

It is known that CT and MRI are very successful in the
diagnosis of hemangiomas as in other lesions of soft
tissues (7,8). In this case, the lesion was evaluated as a
hemangioma according to the MRI findings. In addition,
the presence of growth and shrinkage periods observed
in the clinical course indicates that the lesion is a
hemangioma (9).

Although hemangiomas are seen quite frequently in the
head and neck region in children, their localization on
the tongue in the oral cavity has been reported very
rarely. According to the size of the hemangioma located
in the tongue, it is known that swallowing and speech
disorders are observed. In this case, the patient reported
with the complaint of speech disorder. Oral cavity

problems have an important place in speech disorders in

children. Ankyloglossia, cleft palate, tooth loss, dental
problems are known to cause speech disorders (10-12).
The causes of speech delay in children are quite diverse.
Many reasons such as mental retardation, hearing loss,
maturational language delay, verbal expression
disorder, mixed language perception and verbal
expression  disorder, bilingualism, psychosocial
deprivation, autism, selective mutism, cerebral palsy
can cause delay in speech. Detailed evaluation of the
oral cavity is the first step in determining speech
problems (13).

In this case, there was no problem with speech delay, but
there was a speech disorder that developed later. Since
the hemangioma was found to be located on the left side
of the tongue of the patient caused problems in removing
certain letters, so it caused speech disorder. No
neurodevelopmental problems were observed in the
patient.

Due to the basic principles of the family medicine
branch, its close relationship with the family in
accordance with its core competencies, and its holistic
approach to the disease, the family practice is often the
first point of application for the families. At this point,
there may be important problems underlying the
problems that are sometimes considered to be ignored
by the family. At this point, even the smallest
information given by the family in the anamnesis should
be listened carefully and a detailed physical examination
should be performed. In this case, a tongue hemangioma
emerged under the family's complaint, which was
vaguely described as a mispronunciation of some letters.
Therefore, it is important to examine the oral cavity in
details in patients presenting with speech disorder or
speech delay, and to determine whether there are
problems with the patient palate, teeth, ankyloglossia, as
it is necessary not to neglect the physical examination in
all other complaints.

A complete history taking and careful physical
examination are key points in the diagnosis and
detection of the underlying disease in primary care. This
is especially important for patients presenting with

speech problems.
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Case Report

AN OBESE CHILD PATIENT DIAGNOSED WITH CELIAC
DISEASE

Colyak Hastalig1 Tanis1 Alan Obez Cocuk Hasta
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Burcu GUVEN?

ABSTRACT
Celiac disease is a systemic autoimmune disease that frequently
presents with clinical manifestations such as malnutrition,
abdominal distension and diarrthea in childhood. With the
increase in the incidence of celiac disease in recent years,
differences in findings in patients at the time of diagnosis have
been observed. While classical symptoms are common in
younger age groups, differences in symptoms are more
commonly observed in the adolescent age group. These findings
often include abdominal pain, treatment-resistant iron
deficiency anemia, elevated transaminase levels and diarrhea.
Celiac disease should be considered in the differential
diagnosis, even when malnutrition is not evident in such
patients. In this case report, we present a case of an obese
patient diagnosed with celiac disease, who experienced

intermittent abdominal pain.

Keywords: Celiac disease, obesity, malnutrition, constipation,

diarrhea

(074
Colyak hastaligi, c¢ocukluk ¢aginda siklikla malniitrisyon
bulgulari, karinda siglik, ishal gibi klinik tablolar ile bagvuruya
sebep olan sistemik bir otoimmun hastaliktir. Son yillarda
¢Olyak hastaliginin insidansinin artmasiyla birlikte tan1 aninda
hastalarda saptanan bulgulardaki farkliliklar dikkat cekmektedir.
Kiigiik yaglarda bu klasik semptomlarla basvuru daha sik
olurken, ozellikle addlesan yas grubunda bu bulgulardaki
farkliliklarin daha ¢ok oldugu izlenmektedir. Bu bulgularin
siklikla karm agrisi, tedaviye direngli demir eksikligi anemisi,
transaminaz yiiksekligi veya ishal oldugu belirtilmistir. Boyle
hastalarda malnutrisyon bulunmasa da ¢6lyak hastaliginm
ayirict tanilar arasinda bulunmasi gerekmektedir. Bu olgu
sunumunda aralikli olarak karin agrisi sikayeti olan, c¢dlyak
hastalig1 tanist alan obez hasta sunulmus ve literatiir bilgileriyle

tartigimistir.

Anahtar Kelimeler: Colyak hastaligi, obezite, malniitrisyon,
kabizlik, ishal
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INTRODUCTION

Celiac disease (CD) is a systemic disease that develops
in genetically susceptible individuals due to the
autoimmune response to gluten in childhood (1). The
classical presentation of CD is usually described as
diarrhea, abdominal distension, malnutrition, and
growth retardation. However, the increasing incidence
of CD, the increasing awareness of the disease, the
widespread use of serological tests for diagnosis, along
with the increased availability of endoscopy, has
resulted in a higher number of CD diagnoses that do not
conform to the classical presentation (2-4). The
frequency of CD diagnosis is also increasing in patients
who are normal or overweight, in addition to those with
diarrhea and growth retardation in the classical
presentation. This article presents an obese patient who
has been investigated for intermittent abdominal pain
complaints for a long time and has been diagnosed with
CD.

CASE REPORT
A nine-year-old female patient presented to the
outpatient clinic with complaints of intermittent,
recurrent abdominal pain for two years. Her symptoms
were aggravated after eating and she had intermittent
constipation. The patient had intermittent constipation,
manifesting twice a week as painful and hard bowel
movements. There was no history of diarrhea and her
medical history was unremarkable. The patient had a
history of using lactulose and macrogol treatments for
constipation, as well as proton pump inhibitors for
dyspeptic symptoms in the past. However, the patient
did not benefit from these treatments. Upon
presentation, the patient's weight was 68 kg (p>99.98),
height was 150 cm (p:97.6), weight percentage
according to height was 158%, body mass index (BMI)
was 30.22 kg/m?, and the BMI Z score was 2.54, which
classified the patient as obese. The patient's phenotype
was compatible with obesity, and her systemic
examinations were normal. Laboratory tests revealed
hemoglobin: 12.1 g/dL, mean corpuscular volume
(MCV):80 fL, leukocyte count: 9800/mms3, platelet

count: 459000/mm?, fasting blood glucose: 95 mg/dL,
aspartate aminotransferase:41 U/L, alanine
aminotransferase:44 U/L, and ferritin:19.5 mcg/L. Urine
analysis for investigating the etiology of abdominal pain
was found to be normal. There was no growth in the
urine culture, and no parasites were detected in the stool
microscopy. Grade 1 hepatic steatosis was detected on
abdominal ultrasonography. After excluding infection-
related causes, among the differential diagnoses for the
patient, functional dyspepsia, irritable bowel syndrome,
abdominal migraine, functional abdominal pain,
aerophagia, functional constipation, and fecal
incontinence were considered. Since the patient's main
complaint began after meals, an endoscopy was
performed to exclude Helicobacter pylori infection and
gastric causes of chronic abdominal pain with a
preliminary diagnosis of functional dyspepsia. The
macroscopy of the esophagus and stomach was normal,
but widespread cracks were seen in the duodenal
mucosa. CD serological tests were performed, and the
results showed anti-tissue transglutaminase IgA: >300
U/mL (positive: >18 U) and positive results for anti-
endomysium antibody IgA (indirect fluorescent
antibody method). A biopsy of the duodenal mucosa
revealed total-subtotal villous atrophy and increased
intraepithelial lymphocytes, leading to a diagnosis of
CD. The patient was started on a gluten-free diet and her

complaints improved significantly.

DISCUSSION
Celiac disease has been mostly associated with
malnutrition, but in recent years, cases of celiac patients
with obesity at the time of diagnosis have also been
reported (4,5). When the first case of an obese celiac
patient was diagnosed in 1986, it was hypothesized that
absorption could increase in the distal intestinal
segments due to adaptation based on duodenum-
jejunum atrophy in celiac patients, resulting in weight
gain and obesity (6). It has also been suggested that
excessive adaptation can lead to weight gain and obesity
due to excessive energy intake. Children under two

years of age with CD present with malabsorption
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symptoms, as adaptation has not yet developed in their
small intestine. Celiac patients with atypical symptoms
are more likely to be diagnosed during adolescence and
adulthood due to the increased adaptation mechanism
with age (6-8). Despite these hypotheses, the
pathogenesis of overweight celiac patients with
malabsorption symptoms is not clear.

In a study conducted in Sweden, 242 cases of CD were
detected in 12,632 screened patients, and it was stated
that body mass index measurements at the time of
referral were not a reliable screening tool for CD (9). It
has been shown that celiac patients diagnosed by
screening are mostly underweight and shorter than their
peers who show normal development, but being normal
or overweight does not rule out the possibility of having
CD.

The most common symptoms in obese children
diagnosed with CD are abdominal pain, treatment-
resistant  iron  deficiency  anemia, elevated
transaminases, and diarrhea after consuming gluten-
containing foods (2,7). In our patient, abdominal pain,
which had been present for a long time, was the reason
for admission to the hospital, but there was no history of
anemia or diarrhea. In a study by Valletta et al., that
examined the weight, height, and body mass index of
149 celiac patients at the time of diagnosis and after at
least 12 months of a gluten-free diet, it was shown that
11% of patients were overweight and 3% were obese at
the time of admission (10). It was shown that the number
of overweight patients doubled in measurements taken
12 months after starting a gluten-free diet. This is
noteworthy in terms of the careful monitoring of
nutrition after a diagnosis of CD.

In a case series reported from Italy, 7.8% of 445 children
with CD were classified as overweight/obese at the time
of diagnosis, and it was shown that the ages of these
patients were higher than those of other patients (11).
However, there was no significant increase in the
prevalence of obesity and overweight after at least 6
months of a gluten-free diet in this series. In a previous
study conducted at our clinic, it was found that 4.2% of

148 celiac patients were overweight, and 1.7% were

obese (3). In the same study, the presence of isolated
abdominal pain, short stature, anemia, constipation, and
elevated liver enzymes was determined as atypical
presentations when only one of these symptoms was
present, or in cases of asymptomatic disease. The
prevalence of atypical symptoms in the entire cohort
was reported as 43.2%. In our case, among the atypical
symptoms present, abdominal pain and constipation had
rates of 12.8% and 0.7%, respectively, as atypical
symptoms in this study.

In overweight patients, an elevation in liver function
tests can be observed due to fatty liver disease. Our
patient had a fatty liver on abdominal ultrasonography
but normal liver function tests. In overweight patients
who do not show improvement in liver function tests and
fatty liver despite appropriate diet programs, the
etiology of possible liver diseases should be
investigated, and CD should be considered as a
differential diagnosis, even if the patient is overweight
(12).

In recent years, the number of celiac patients diagnosed
as overweight beyond the classical presentation has
increased, along with the epidemic of obesity. When
taking the history and performing laboratory tests of
patients with long-term abdominal pain, constipation,
intermittent  diarrhea, anemia, and unexplained
transaminase elevation, the possibility of CD should be
taken into consideration, independent of obesity, and
necessary investigations should be planned. The
clinician should determine which systemic conditions
require CD screening, as CD can also present with
extraintestinal symptoms and also manifest with unusual

symptoms such as obesity and constipation.
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Case Report

ASIILISKILI NOBETLERDE DRAVET SENDROMU AKLA
GELMELIDIR

Dravet Syndrome Should be Remembered in Vaccine Related Seizures

Umran KORAL!

Aysegiil ALPCAN!® Serkan TURSUN!

Nesrin SENBIL!

1 Kirikkale Universitesi Ti ip Fakiiltesi, Cocuk Saghgi ve Hastaliklar:t A.D., KIRIKKALE, T URKIYE

(074

Dravet sendromu c¢ocukluk c¢ag1 epilepsilerinin yaklasik

%1.4Unti  olusturan bir epileptik ensefalopatidir. Dravet
ilk nobet,

cogunlugunda bir yas altinda, atesli bir atakta-bazen asilamadan

sendromunda tipik olarak hastalarin  biiyiik
sonra- goriiliir ve genellikle komplike febril konviilziyon olarak
tant ali. Hastaligin baslangicinda elektroensefalografi ve
kraniyal manyetik rezonans goriintileme normal olarak
beklenir. Takipte febril status epileptikus, afebril ndbetler,
bilissel ve motor gelisimde gerileme meydana gelir. Klinik
olarak Dravet sendromu tanist alan hastalarm %75-80’inde
SCNA 1A gen varyantlari saptanabilir. SCN1A4 geni hiicre zarinda
yer alan ve sinir sisteminin diizenli igleyisinde rol oynayan
sodyum kanallarint kodlayan Navl.1 proteininin olusumunda
gorevli bir gendir. Tekrarlayan febril nobetleri, febril status
epileptikusu, 3.doz karma as1 sonrast febril nobeti olan ve 8
aylik iken Dravet sendromu tanisi alan bir hasta sunularak
ozellikle as1 sonrasi nobetlerde Dravet sendromunun akla

gelerek erken tan1 konmasinin 6nemi vurgulanmistir.

Anahtar Kelimeler: Dravet sendromu, epilepsi, SCN1A geni

ABSTRACT
Dravet syndrome is an epileptic encephalopathy that accounts
for approximately 1.4% of childhood epilepsies. The first
seizure in Dravet syndrome typically occurs in most patients
under one year of age, usually in a febrile episode (sometimes
post-vaccination) and is also diagnosed as a complicated febrile
disease

convulsion. At the onset of the

electroencephalography and cranial magnetic resonance
imaging are expected to be normal. In the follow-up, febrile
status epilepticus, afebrile seizures, regression in cognitive and
motor development occurs. SCNAIA gene variants can be
detected in 75-80% of patients clinically diagnosed with Dravet
syndrome. SCNIA4 gene is a gene involved in the formation of
Navl.1 protein, which encodes sodium channels located in the
cell membrane and plays a role in the regular functioning of the
nervous system. A patient with recurrent febrile seizures, febrile
status epilepticus, febrile seizure after the 3rd dose of mixed
vaccine and diagnosed as Dravet syndrome at the age of 8
months was presented and the importance of early diagnosis of
Dravet syndrome especially in post-vaccine seizures was

emphasized.

Keywords: Dravet Syndrome, epilepsy, SCNI1A gene
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GIRIS

[lk defa 1978 yilinda Charlotte Dravet erken baslangigli,
tedaviye direncli, myoklonik ndbetleri olan hastalar
“Bebeklik Doneminin Siddetli Miyoklonik Epilepsisi”
olarak tanimladi (1). Daha sonra bu epilepsi sendromuna
“Dravet sendromu” (DS) adi verildi (2). 2001 yilinda
Claes ve arkadaglari tipik DS fenotipine sahip yedi
¢ocukta SCN1A geninde de novo hir mutasyon
saptayarak hastaligin genotipi hakkinda Onemli bir
gelismeye yol agtilar (3). SCN1A geni hiicre zarinda yer
alan ve sinir sisteminin diizenli isleyisinde rol oynayan
sodyum kanallarimm1  kodlayan Navl.1 proteininin
olusumunda gorevli bir gendir. Klinik olarak DS tanisi
alan hastalarmm %75-80’inde SCNA1A geni varyantlari
saptanabilir (4). Bu gende mutasyon saptanamayan
klinigi uyumlu hastalarda epilepsi gen panellerinde yer
alan diger mutasyonlarin taranmasi onerilir (5).

DS’da tipik olarak, nébetler bebeklik déneminde 2-16
ay arasinda baslar ve hastalarin biiyiik cogunlugunda bir
yasin altinda goriiliir. Ilk nobet genellikle atesli bir
atakta-bazen asilamadan sonra meydana gelir. Tek
tarafli, klonik veya jeneralize, uzun siiren atesli ndbetler
nedeniyle genellikle komplike febril konviilziyon olarak
tani alir. Baglangic veya febril faz olarak adlandirilan bu
donemde gocugun gelisimi normaldir,
elektroensefalogram (EEG) ve kraniyal manyetik
rezonans goriintiileme (MRG) normal olarak beklenir.
Kotillesme fazinda atesli ve/veya atessiz, uzun siiren
jeneralize, myoklonik, atipik absans, fokal, uzun
stirebilen ndbetler olmaya baslar. Sadece ates degil, ayni
zamanda yiiksek dis ortam sicakliklar1 veya sicak su,
ndbeti tetikleyebilir. Isiga duyarlilik yaygin bir bulgudur
ve miyoklonik nobetlere neden olabilir. Takipte dil
gelisimi basta olmak iizere bilissel ve motor gelisim
yavaglamas1 goriilir. EEG’de epileptik desarjlar
saptanir. Duragan faza genellikle 10 yasindan o6nce
ulastlir. Bu donemde ndbetlerin siiresi kisa ve seyrek
olsa bile biligsel ve motor sorunlar belirgindir (5-7).

Bu yazida, tekrarlayan febril ndbetler, febril
status epileptikus, 3.doz karma as1 sonras1 febril ndbet
nedeni ile takip edilen ve 8 aylik iken DS tanis1 alan bir

hasta sunularak as1 sonrasi olan ndobetlerde

DS’nun erken tanisinin  konabilecegini vurgulamak

amaglanmistir.

OLGU SUNUMU
Bes aylik kiz hasta iki giin arayla ates ytiksekligi, ilkinde
sag kolda titreme, ikincisinde tiim viicutta kasilma,
titreme seklinde 20-30 dakika kadar siiren nobetler
nedeniyle bagvurdu. On sekiz yagindaki annenin 1.
gebeliginden 1. yasayan olarak 40 haftalik servikal
acilma olmamasi nedeniyle sezaryen dogum
yontemiyle, 3800 gram dogan hastanin postnatal bir
sorunu olmadigi, 3 aylikken basini tuttugu ve sosyal
giiliimsemesinin bagladigi 6grenildi. Anne-babanin hala
torunu oldugu ve annenin dayisinin kizinda epilepsi
tanist oldugu 6grenildi. Hastada komplike febril nobet
diisiiniilerek nodbet anmda yapilacaklar, enfeksiyon
odagina yonelik tedavi, ates takibi, rektal diazepam
kullanimi anlatilarak takibe cagrildi. Bir hafta sonra
atesin eslik ettigi 5 dakika kadar siiren jeneralize
ndbetinin olmasi, ailenin proflaktik rektal diazepami
kullanamamas:i {izerine oral valproik asit tedavisi (20
mg/kg, on glinde tam doza ¢ikacak sekilde) baslandi. Bu
donemde fizik ve norolojik muayenesi EEG’si normal
olarak degerlendirildi. Bes giin sonra hasta ates, 30
dakikadan uzun siiren jeneralize ndbet nedeniyle febril
status epileptikus tablosunda serviste yatirilarak izlendi.
Ates odag1 enteroviral enfeksiyona baglandi. Fizik ve
norolojik muayenesi, EEG ve kraniyal MRG’si normal
olan hasta valproik asit tedavisine devam etmek tizere
taburcu edildi. Yedi aylik oldugunda yapilabilen 3. doz
besli karma (DBT-Hib-inaktif polio) agisindan yaklagik
4 saat sonra ates, sag kolda fokal baslayip jeneralize olan
tonik klonik nobet ile hasta tekrar bagvurdu. Bu nobetin
yaklasik 40 dakika kadar slirmesi nedeni ile hasta febril
status epileptikus kabul edilerek antikonviilsan tedaviler
(levetirasetam 30 mg/kg, intravendz iki kez, ndbeti
devam etmesi nedeniyle difenilhidantoin 20 mg/kg ve
10 mg/kg intravendz) ile nobeti kontrol altna alindi.
Hastanin bu ayda gelisim basamaklar1 yasina uygundu.
Norolojik muayenesi ve tekrarlanan EEG’si normal

olarak degerlendirildi.
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Tekrarlayan febril ndbetler, status epileptikus ve as1
sonrast nobeti olmasi nedeniyle Dravet sendromundan
stiphelenilerek genetik analiz gonderildi. SCN1A
geninde ekzonl4’de heterozigot olarak c¢.2551C>T,
p-Arg851Ter (rs397514459) patojenik (klas 1) anlamsiz
(nonsens) mutasyon saptandi ve DS tanisi konuldu.
Heniiz atessiz nobetleri goriilmeyen, bilissel ve motor
geriligi olmayan hastaya valproik asit tedavisine ek
olarak stiripentol ve klobazam tedavisi baslanacag: ve
hastalig1 anlatilarak, tilkemizde bulunmayan ancak TC
Saglik Bakanlig1 kanaliyla alinabilen bu ilaglar1 temin
etmesi istendi. Ug ay sonra kontrole gelen hastanin bu
stire boyunca ilaglar1 temin etmedigi, bir kez status
epileptikus nedeniyle dis merkezde yatirilarak izlendigi,
sonrasinda ategsiz miyoklonik ndbetlerinin bagladigi
ogrenildi. On bir aylik iken adimlamaya baglayan,
taniyarak anne-baba diyen hastanin son bir aydir
biligssel ve motor gerilemesi baglamisti. Aile ile tekrar
konusularak stripentol ve klobazam tedavisi baslandi.
Son takibinde 18 aylik iken goriilen hastanin yaklasik
altt aydir ndbetinin olmadigi, tekrar adimlamaya ve
kelime sdylemeye bagladig1 saptandi. Hastanin izlemi

devam etmektedir.

TARTISMA
Dravet sendromu, 1/15.700-1/40.000 siklikta goriilen ve
¢ocukluk c¢ag1 epilepsilerinin yaklasik %1.4’inii
olugturan bir epileptik ensefalopatidir (8). Dravet
sendromlu hastalar1 bekleyen sorunlar arasinda SUDEP
(Sudden Unexpected Death in Epilepsy-Epilepside ani
beklenmedik 6liim), zihinsel gerilik, 6grenme giigliigi,
konusma bozuklugu, otistik ozellikler, uyku diizeni
bozulmasi, ileri yasta motor fonksiyon kaybi
bulunmaktadir (6). Dravet sendromlu hastalarda
nobetlerin erken kontrolii, daha az ciddi gelisimsel
gecikme ile sonuglanir. Dravet sendromu tanisi, hala
tartigmali olsa da klinik ve genetik 6zelliklere dayanarak
12 aydan 6nce konulabilir. Tek, uzun siireli, atesli ndbet
ve SCNI1A geninde DS ile iligkili bir mutasyon
saptandiktan hemen sonra, DS igin klinik kriterleri
karsilamasa bile bu sendrom icin Onerilen bir ilagla

tedavi baglanmasini Oneren yayinlar vardir (9,10).

Dravet sendromu, tedavisi zor bir epilepsi sendromudur
ve ilaca en direngli epilepsilerden biridir. Giincel
kilavuzlara gore valproat birinci basamak ilag olarak
onerilmektedir. Sodyum kanal blokorlerinin tercih
edilmesi  kontrendikedir. Ikinci basamak tedavi
secenekleri arasinda stiripentol (klobazam ile veya
klobazam olmadan), topiramat ve ketojenik diyet yer
almaktadir (9,11). Daha yeni Avrupa kilavuzlart olast
ikinci basamak tedavi olarak kannabidiol ve
fenfluramini de igermektedir (11). Biz de hastamiza
sekiz aylikken kotilesme fazina girmeden, erken
donemde DS’a spesifik ilaglar (sitiripentol ve klobazam)
Onermemize ragmen, ailesi ilaglari temin edemedigi
i¢in, tedavi baglanmamigti. Takibinde motor ve biligsel
geriligi baglayan hastanin kisa siirede tedavi ve nobet
kontrolii ile bu yetileri geri kazandigi goriildii. Son
kontroliinde belirgin motor ve biligsel geriligi olmayan
hastamizin izlemi devam etmektedir.

Ilk iki doz karma asisindan sonra ndbeti olmadig
Ogrenilen hastamiz sik enfeksiyonu nedeni ile yedinci
ayda yapilabilen son doz karma asisindan sonra febril
status epileptikus ile bagvurmugtur. Asilamalardan sonra
rutin olarak antipiretik tedavi dnerilmemesine ragmen
febril nobeti olan hastalarda ates takibinin daha dikkatli
yapilmasi ve Ozellikle DS’da proflaktik antipiretik
tedavi verilmesi Onerilmektedir (12,13). Biz de
hastamiza bu yonden uyarida bulunmamiza ragmen aile
ates takibi yapamamig ve febril status epileptikus
tablosu gelismisti. As1 sonrasi uzun siireli atesli
nobetleri olan bebeklerde, DS un erken tanisi igin
SCN1A gen analizinin rutin hale gelmesini Oneren
yayinlar vardir (14,15) Bir kohort ¢alismasinda SCN1A
ile iligkili DS’un nadir goriilen bir hastalik olmasina
ragmen, yasamin ilk yilinda asilar1 takiben bildirilen
nobetlerin  %2.5'inin bu bozuklugu olan cocuklarda
meydana geldigini gdstermektedir (15). Bir diger
retrospektif ¢alismada DS ve SCN1A mutasyonlari olan
hastalarda asilar1 takiben ndbet orami %27 olarak
bildirilmistir. Bu hastalarin  %58'inde asiya baglh
nobetler ilk klinik bulguyu olusturmaktadir. Nobetlerin

cogunlugu DPT (Difteri-Bogmaca-Tetanoz)
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asilamalarindan sonra ve asilamadan sonraki 72 saat
icinde ates ile birlikte ategsiz meydana gelmistir (16).
SCN1A mutasyonu epilepsi ile iliskili olarak DS diginda
febril nobetler ile birlikte olan genetik epilepsi
(GEFS+), myoklonik-atonik epilepsi, siit ¢ocuklugu
doneminin gezici fokal ndbetlerle seyreden epilepsisi ve
erken baslangich SCN1A  gelisimsel epileptik
ensefalopatide de saptanabilir (17). Bizim hastamizda
stk tekrarlayan komplike febril konviilsiyon, febril
status epileptikus ve asi sonrasi febril nobet olmasi
nedeni klinik olarak DS’undan siiphe edilerek SCN1A
geni mutasyon analizi gonderildi.

Asilama sonrasi ndbetlerde ek klinik bulgular olmasa da
SCN1A geni mutasyonu gonderilerek DS’unun erken

tanisinin konulmasi prognoz agisindan énemlidir.

Catisma Beyani: Yazarlarin beyan edecegi herhangi bir
¢ikar ¢atigmast yoktur.

Katki Orani Beyami: Anafikir/Planlama: NS, UK;
Analiz/Yorum: NS, AA, ST; Veri Saglama: NS, UK;
Yazim: NS, AA, UK; Gozden Gegirme ve Diizeltme:
NS, ST, AA, UK; Onaylama:N§, ST.

Destek ve Tesekkiir Beyani: Caligmaya iligkin higbir
kurum ya da kisiden finansal destek alinmamuistir.
Hasta Onami: Hastadan bilgilendirilmis onay formu

almmustir.
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