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Evaluating the effects of smoking during pregnancy
and maternal anemia on neonatal parameters

SIGARA KULLANIMININ VE MATERNAL ANEMININ FETAL DOGUM AGIRLIGI UZERINE
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ABSTRACT

Aim:It is well-known that smoking and anemia have unfavorable effects on
the fetus. For this reason pregnant women should always be advised to stop
smoking, should be screened for anemia and be given iron replacement
therapy. Our aim in this study was to evaluate the negative effects smoking
and maternal anemia have on the birth weight and neonatal outcomes.

Materials and methods: 1021 women who delivered in our clinic were
included in the study. Those included were either smokers and anemic or
non-smokers but anemic. Neonatal outcomes such as birth weight and week,
Apgar scores, umbilical cord lactate level, bilirubin values, and intensive care
needs were compared.

Results: In the study population, smoking habit was detected with a rate of
10.8% and anemia at a rate of 30.3%. When compared to non-smokers, birth
weight (3079.4 (415.8) vs 3272.3 (442.1), [P<0.001]) and birth week (39.3 (1.0)
vs 39.6 (1.0), [P=0.029]) were found to be statistically significantly lower in
the smokers group. It was observed that smoking did not make a statistically
significant difference in terms of APGAR scores, lactate and bilirubin levels,
and neonatal intensive care need among the smokers and non-smokers
group. Moreover, to make sure smoking was not masking the effects of
anemia, the non-smoker group was divided into anemic and non-anemic
subgroups. Despite that, anemia did not result in statistically significant
differences between the subgroups.
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Gynecology, Istanbul, Tirkiye
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Conclusion: Pregnant women should be advised to quit smoking as it has
significant effects on the fetus.

Keywords: Anemia, Pregnancy, Smoking, Neonatal Outcomes.

Giris: Sigaranin ve aneminin gebelik ve fetus tizerine olumsuz etkileri
bilinmektedir. Gebelikte sigaranin birakilmasi, ayrica anemi taramasi ve
demir replasmani 6nerilmektedir. Amacimiz sigara ve aneminin dogum
agirligr ve yenidogan sonuglart tizerine etkisini arastirmaktir.
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Gerec ve Yontem: Klinigimizde dogum yapan 1021 kadin sigara igenler,
anemisi olanlar, sigara igmeyenlerden anemisi olanlarm dogum agrilig: ve
haftasi, Apgar skorlari, umbilikal kord laktat seviyesi, bilirubin degerleri,
yogun bakim ihtiyaclar1 gibi yenidogan sonuglar: agisindan kiyaslandi.

Bulgular: Calisma populasyonunda sigara aliskanligi %10,8 ve anemi %30,3
oraninda tespit edildi. Sigara aliskanligi olanlarda olmayanlarla
kiyaslandiginda istatiksel anlamli olarak dogum agirhig (3079,4 (415,8) vs
3272,3 (44,.1), [P<0,001]), dogum haftas1 (39,3 (1,0) vs 39,6 (1,0), [P=0,029])
daha diistik bulundu. Sigaranin APGAR skorlari, laktat ve bilirubin seviyesi,
yenidogan yogun bakim ihtiyaci agisindan istatiksel anlaml fark yaratmadigt
izlendi. Sigaraya bagli olabilecek riskleri ortadan kaldirmak icin sigara
icmeyen populasyondaki anemi grubu olusturuldu. Maternal aneminin ve
sigara igmeyen gruptaki maternal aneminin yenidogan sonuglarinda anlaml

degisiklige sebep olmadig goruldii.

Sonug: Gebe kadinlara sigara birakmas: tavsiye edilmelidir.

Anahtar Kelimeler: Anemi, Gebelik, Sigara, Yenidogan Sonuglar1

Follow up of fetal growth and development is very
important to estimate fetal well-being. Low birth weight is
an important risk factor for perinatal morbidity and
mortality. In addition to the placenta which has direct
effects on the fetal growth and well-being, there are also
other factors like maternal chronic systemic diseases,
maternal infections, nutrition, bad habits like smoking and
excess maternal weight gain during pregnancy which also
affect the fetal development (1). Unfortunately, smoking
during pregnancy is our generation’s biggest public health
problem. It is known that smoking during pregnancy has
adverse effects on the mother and fetus. As a result of
campaigns done to prevent smoking during pregnancy,
smoking in the United States have decreased from 13.2% in
2006 to 7.2% in 2016 (2). It is not possible to estimate the
true prevalence as cigarette consumption varies
significantly based on the social structure. The use of
cigarettes and tobacco products is associated with
increased maternal, perinatal and neonatal morbidity and
mortality. In a study conducted in the United States, a total
of 5%-8% preterm births, 13%-19% of intrauterine growth
restriction in term newborns, 5%-7% of preterm birth-
related deaths and sudden infant death syndrome cases
were reported in the country and 23-34% of them were

associated with prenatal smoking (2).

Anemia is a public health problem among the
females in the reproductive age. A study done in our
country showed that smoking especially in the 3rd
trimester resulted in newborns with low birth weight.
Whereas the same study showed that high maternal
hemoglobin levels are correlated with higher birth weights
(3). Therefore, maternal anemia is correlated with increased
perinatal morbidity and mortality. A longer hospital stay
after delivery, preeclampsia, placenta previa, and therefore
cesarean delivery are more common among anemic women
(4). Anemia is associated with preterm birth, being small
for gestational age, low fifth-minute Apgar score, and an
increased risk of perinatal and neonatal death (4). In
addition, maternal anemia is associated with an increased
risk of ablation placenta, postpartum hemorrhage, and fetal
malformations. It has been shown that the risk of maternal
shock, need for intensive care, maternal death, fetal growth
restriction, and stillbirth increases in moderate and severe
anemia (5).

The aim of our study was to compare the effects of
smoking and anemia on neonatal outcomes like neonatal

birth weight of those born after the 37th gestational week.
MATERIALS AND METHODS:

After obtaining approval from the hospital’s
clinical research ethics committee (2022/0215), pregnant



women and newborns who gave birth in our clinic between
01.01.2021 and 31.12.2021 were retrospectively screened.

The females included in the study were those who
gave birth at their or after the 37th week of pregnancy with
a body mass index between 18.5-30, those who gave birth
to a single live neonate by vaginal delivery or C-section.
Our exclusion criteria were pregnant women who gave
birth before 37 weeks of gestation, stillbirths, those with a
body mass index below 18.5 or above 30, pregnant women
with systemic disease (preeclampsia, gestational diabetes,
gestational hypertension, hypo-hyperthyroidism,
hematological disease, etc.), multiple pregnancies, uterine
or fetal anomalies.

In the study, gestational week was calculated
according to the last menstrual period (LMP). However, in
cases with inconsistent LMP, it was calculated according to
the first trimester ultrasound scan. Maternal anemia was
defined as a hemoglobin (Hb) level below 11 mg/dL. Based
on the prenatal maternal hemoglobin levels, the
participants were divided into two groups. Those with a
hemoglobin below 11 g/dL were in the anemic group and
those with a hemoglobin value equal to or above 11 g/dL
were in the non-anemic group. The newborns were
divided into 3 groups according to their birth weight as
small for gestational age (SGA) if birth weight was below
2500 g, as large for gestational age (LGA) if birth weight
was over 4000 g, and as appropriate for gestational age
(AGA) if birth weight was between 2501-3999 g. Body mass
index (BMI) was calculated according to the prenatal
weight of the pregnant women. Participants included in
our study had a body mass index (BMI) between 18.5 and
30 as according to the World Health Organization's obesity
classification a BMI of 18.5 is underweight a BMI above 30
is obesity. Patients who smoked before pregnancy but quit
during pregnancy were placed in the non-smoker group.

The newborn outcomes of birth week, birth
weight, Apgar Scores at the first and fifth minutes,
umbilical cord blood lactate levels, need for neonatal
intensive care, transient tachypnea of neonate and neonatal
bilirubin levels were compared.

Statistical Methods
Data analysis was made with the help of SPSS 26.0

program and was studied with a confidence level of 95%.
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We used frequency or percentage (n(%)) to quantify our
categorical (qualitative) variables. For our numerical
(quantitative) variables mean, standard deviation
(Meanztsd), minimum, maximum and median (M) statistics
are given. Mann Whitney U test, Pearson Ki Square test and
Fisher's exact chi-square test were applied. A p value below

0.05 was considered statistically significant.
RESULTS

By taking our inclusion criteria into consideration, a
total of 1049 patient admissions between 01.01.2021 and
31.12.2021 were scanned, 28 patients who gave birth before
37 weeks of gestation were excluded from the study, and a

total of 1021 patients were included.

General data and laboratory results are summarized
in Table 1. The mean age of the pregnant women was 27.7,
the mean gravida was 2.4, the mean parity was 1.1, the
mean week of delivery was 39.5, and the mean birth weight
was 3251.7 gr. In the study population, smoking habit was

detected with a rate of 10.8% and anemia at a rate of 30.3%.



Table 1: General Data and Laboratory Results
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Mean (SD) Median (min; maks)
AGE (n=1021) 27.7 (5.7) 27.0 (17; 46)
GRAVIDITY (n=1021) 2.4 (1.4) 2 (1; 10)
PARITY (n=1021) 1.1(1.1) 1(0;9)
MEAN BIRTH WEEK (n=1021) 39.5 (1.0) 39.8 (37; 42.8)
MEAN BIRTH WEIGHT (n=1021) 3251.7 (443.2) 3270 (815; 4665)

SMOKING (n=1021)
SMOKER n (%)
NON-SMOKER  n (%)

110 (10.8)
911 (89.2)

MEAN HEMOGLOBIN VALUE (n=980)

11.6 (1.4)

11.7 (6.2-15.9)

MEAN HEMATOCRIT VALUE (n=980)

35.4 (3.7)

36 (22- 49)

HEMOGLOBIN VALUE (n=980)
<11g/dl n (%)
211 g/dl n (%)

297 (30.3)
683 (69.7)

GENDER OF NEONATE
MALE n (%)
FEMALE n (%)

504 (49.4)
517 (50.6)

MEAN APGAR SCORE ( 1ST MINUTE) (n=1021)

7.9 (1.1)

8 (0-10)

MEAN APGAR SCORE (5TH MINUTE) (n=1021)

9.2 (1.0)

9 (0-10)

UMBILICAL CORD MEAN LACTATE LEVEL (n=962)

3.2 (2.0)

2.8 (0.1-31.0)

MEAN BILIRUBIN (n=972)

43(3.2)

3.8 (0.1-43)

MEAN HEMOGLOBIN VALUE OF ANEMIC
NEONATES (n=297)

9.9 (0.8)

10.1 (6.2-10.9)

NEED FOR INTENSIVE CARE UNIT(ICU)
NEED n (%)
NONEED n (%)

17 (1.7)
989 (98.3)

MEAN NUMBER OF DAYS IN ICU (n=17)

48 (3.5)

4 (1- 16)

TTN (TRANSIENT TACHYPNEA OF NEONATE)
0 (absent) n (%)
1 (present) n (%)

983 (97.6)
24 (2.4)
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Table 2 presents the neonatal outcomes of those smoking doesn’t mask the effects of anemia, a group of

born from smokers compared to nonsmokers and anemic  anemic and non-anemic, in total 911 participants who don’t

compared to non-anemic mothers. Besides, to ensure that  smoke were included in the study.

Table 2: Comparison Between the Neonatal Outcomes of Those Born from Smoker-Anemic Mothers and Non-

Smoker Anemic Mothers

SMOKING STATUS ANEMIA NON-SMOKERS (n=911)
SMOKERS NON- ANEMIC NON- ANEMIC NON-
(n=110) SMOKERS (n=297) ANEMIC (n=295) ANEMIC
(n=911) (n=683) Hb<11 (n=575) Hb>11
Mean Birth 39.3+1.0 39.6+1.0 39.6+1.1 39.5+1.0 39.6+1.0 39.6x1.0
Week 39.4 (37;41.4) | 40(37;42.8) 40 (37; 42.8) 39.8 (37; 42.7) 40 (37; 42.8) 39.8 (37;42.7)
mean (SD)
median
(min;maks)
P 0.029 0.484 0.770
Mean Birth 3079.4 (415.8) | 3272.3 (442.1) 3243.2 (462.8) 3258.4 (429.4) 3259.2 (464.9) 3279.9 (432.4)
Weight 3052 3290 (815; 4665) 3275 (815; 4665) | 3280 (1150; 3280 (815; 4665) | 3300 (1150;
mean (SD) (1350,4300) 4540) 4540)
median
(min;maks)
P <0.001 0.813 0.647
Mean Weight | 2154.2 (373.9) | 2127.9 (410.6) 2138.4 (504.8) 2145.9 (318.1) 2074.8 (554.5) 2138.2 (337.4)
in Small for 2230 (1350; 2290 (815; 2480) 2362.5 (815; 2262.5 (1150; 2310 (815; 2480) | 2265 (1150;
Gestational 2450) 2480) 2475) 2475)
Age
mean (SD)
median
(min;maks)
P 0.895 0.200 0.468
Mean Weight | 3120.2 (301.1) | 3281.3 (338.2) 3271.5 (356.7) 3264.0 (328.1) 3281.4 (354.4) 3286.0 (329.0)
in Normal for | 3065 (2540; 3292.5 (2260; 3280 (2520; 3280 (2260; 3287.5 (2520; 3300 (2260;
Gestational 3800) 3990) 3970) 3975) 3970) 3975)
Age
mean (SD)
median
(min;maks)
P <0.001 0.775 0.864
Mean Weight | 4257.5+60.1 4209.4+173.6 4204.3+270.6 4211.5+131.9 4204.3+270.6 4207.7+136.2
in Large for 4257.5 (4215; 4170 (4000; 4665) 4080 (4000; 4215 (4010; 4080 (4000; 4202.5 (4010;
Gestational 4300) 4665) 4540) 4665) 4540)
Age
mean (SD)
median
(min;maks)
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P 0.457 0.220 0.254
Mean 1st 7.9 (1.2) 7.8 (1.1) 7.8 (1.0) 7.9 (1.1) 7.8 (1.0) 7.9 (1.1)
Minute Apgar | 8 (0; 10) 8 (0; 10) 8 (2; 10) 8 (0; 10) 8 (2;10) 8 (0; 10)
Score
mean (SD)
median
(min;maks)

P 0.347 0.450 0.571
Mean 5t 9.3 (1.1) 9.2 (1.0) 9.3 (0.8) 9.2 (1.0) 9.3(0.8) 9.2 (1.0)
Minute Apgar | 10 (0; 10) 9 (0; 10) 9 (6; 10) 9 (0; 10) 10 (6; 10) 9 (0; 10)
Score
mean (SD)
median
(min;maks)

P 0.234 0.891 0.822
Mean 3.1(1.5) 3.2(2.0) 3.3(2.3) 3.1(1.8) 3.2(24) 3.2(1.9)
Umbilical 2.9(0.2;8.1) 2.7 (0.1; 31) 2.8 (0.5; 31) 2.7 (0.1, 17) 2.8 (0.5; 31) 2.7 (0.1;17)
Cord Lactate
Level
(mmol/L)
mean (SD)
median
(min;maks)

P 0.546 0.365 0.639
Mean Neonate | 3.7 (2.2) 4.4 (3.3) 42(2.7) 44 (3.4) 4.2 (2.8) 4.4 (3.6)
Bilirubin 3.6(0.2;10.8) 3.3(0.1; 43) 3.6 (0.2;18.4) 3.9(0.1; 43) 3.7(0.2;18.4) 3.9(0.1; 43)
Level (mg/dL)
mean (SD)
median
(min;maks)

P 0.155 0.562 0.492
Number of 2(1.8) 15 (1.7) 4(14) 13 (1.9) 2(0.8) 13 (2.2)
Neonates
Requiring ICU
n (%)

P 0.706* 0.539* 0.255%
Mean Number | 10 (8.4) 4.1 (2.1) 8 (5.6) 3.8 (2.0) 6(2.8) 3.8 (2.0)
of Days in 10 (4; 16) 4(1;8) 6 (4; 16) 4 (1;8) 6(4;8) 4(1;8)
ICU(n)
mean (SD)
median
(min;maks)

P 0.294 0.102 0.305
Neonatal 4(3.7) 20 (2.2) 9 (3.0) 15 (2.2) 6(2.3) 14 (2.3)
Transient
Tachypnea (n)
n (%)

P 0.319* 0.443* 0.962*




(%): column percentage  *: Chi square test
p g q

The neonatal outcomes of smokers compared to
non-smokers, anemic smokers and anemic non-smoker
mothers were compared and presented in Table 2. Mean
week of birth was statistically significantly shorter (39.3
(1.0) vs 39.6 (1.0), [P=0.029]) and mean birth weight was
statistically significantly lower (3079.4 (415.8) vs 3272.3
(442.1), [P<0.001]) in mothers who smoked compared to

non-smokers.

When the birth weights of neonates of the same
gestational age from smokers and non-smokers were
compared, no difference was found between LGA and
SGA, while it was statistically lower in smokers in the AGA
group (3120.2 (301.1) vs 3281.3 (338.2), [P<0.001]). No
statistically significant difference was found in any of the
parameters when the anemic and non-anemic pregnant and
non-smokers anemic and non-smokers non-anemic groups

were compared.
DISCUSSION

For our study, women who gave birth to a single term fetus
either by C-section or normal vaginal delivery (in their 37th
week of pregnancy or more) those with a body mass index
between 18.5-30 were included. In total 1021 participant’s
medical records were screened and included in the study.
The effects of smoking habits and anemia in pregnant
women on newborn outcomes were investigated. It was
found that smoking was associated with a decrease in mean
week of birth, mean birth weight, and mean normal birth
weight (AGA). Anemia did not have a significant effect on
newborn outcomes in the anemia group and in non-

smokers anemic pregnant’s babies.

Cigarettes contain many toxins that affect almost
every system in the body. Smoking during pregnancy has
significant negative effects on the fetal health. Active or
passive smoking during pregnancy is associated with an
increased risk of intrauterine growth retardation and low
birth weight, therefore smoking cessation in the first and
second trimesters reduces the risk of intrauterine growth
retardation or low birth weight. Moreover, when compared

to active smoking, passive smoking also has a moderately
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harmful effect on fetal development (7). It has been found
that women exposed to passive smoking have an increased
risk of giving birth to a low birth weight neonate (OR =
1.404) (8). Smoking is thought to be associated with low
fetal birth weight, abortion, stillbirth and neonatal death,
preterm premature rupture of membranes, preterm birth,
placenta previa, and congenital malformations (9). In
addition, in a study investigating the relationship between
the amount of cigarettes smoked per day and maternal and
perinatal outcomes, it was shown that maternal smoking
increases the risk of low birth weight and hospitalization in
the neonatal intensive care unit (10). In our study, pregnant
mothers who smoked during pregnancy were considered
in the smokers group and those who used to smoke before
but quit smoking during pregnancy were evaluated in the
non-smokers group. However, the amount of cigarettes
smoked by each participant in the smokers group could not
be evaluated. Consistent with the literature, negative
effects of smoking on birth weight were observed. Based on
what is mentioned in literature, smoking has a significant
effect on mean week of birth, mean birth weight, and mean
normal birth weight (AGA) in smokers regardless of
smoking dose. However, no significant difference was
found in terms of increasing the risk of hospitalization and

length of stay in the neonatal intensive care unit.

In the last trimester, a hemoglobin level lower than
11g/dl is defined as anemia and the most common cause of
microcytic anemia is iron deficiency. During pregnancy,
since maternal, fetal and placental iron consumption
increases, prophylactic iron supplementation, and in
anemic mothers iron treatment is recommended (11).
Despite these recommendations, anemia still remains a
common health problem in pregnancy (12). Research
showed that severe antenatal or postnatal maternal anemia
increases the risk of maternal mortality (OR=2.36) (13).
Maternal anemia is also a risk factor for neonatal low birth
weight (14).

In moderate anemia (Hb level of 7-8.9 g/dL), the
risk of being small for gestational age, below 10th and 3th
percentiles is 1.17 and 1.67 fold, the risk of being born with
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an Apgar score below 7 at the fifth minute is 1.03 fold and
the risk of neonatal death is 2.96 fold. In addition, the risk
of fetal asphyxia is also increased by 1.32 fold (4). In a study
where 51.5% of the population was anemic (mean Hb level
8.45 g/dL in the anemic group), the frequency of the first
and fifth minute Apgar scores being below 5 was
statistically significantly higher in the anemic group. Lower
Apgar scores and lower birth weight were observed more
frequently in the anemic population (15). It was observed
that treating anemia with intravenous iron replacement in
the last trimester did not improve the fetal birth weight,
Apgar scores at the first and fifth minutes, need for

neonatal intensive care, or umbilical artery pH (16-17).

In a recent systematic review published in 2022,
the evidence for the relationship between maternal anemia
and fetal distress, low Apgar score, low umbilical cord pH,
and neonatal intensive care unit need or risk of perinatal
death was evaluated as inconsistent. Moreover, even in
some studies, it was emphasized that high hemoglobin
levels increased the risk of perinatal mortality and that

special attention should be paid in such situations (18).

In the recent literature, the pathophysiology
behind the negative impacts of maternal anemia on
neonates was studied at a molecular level. The molecules
studied were neuro-trophins, molecules found in the
central and peripheral nervous systems and play an
important role in learning and memory. It was found that
the levels of brain derived neurotrophic factor (BDNF)
found in the umblical cord blood of babies born from
anemic mothers were significantly lower than the levels of

those born from non-anemic mothers (19).

It is believed that the negative effects of smoking
in anemic mothers was higher than its effect in mothers
with normal hemoglobin levels. The cadmium in cigarettes
binds to transferrin and disturbs its structure. Therefore, it
decreases transferrin’s transport of iron to the fetus causing
growth retardation. In other words, smoking has an
additive effect with anemia on fetal growth retardation
(20).

In our study, we showed the negative effects of
maternal anemia and smoking consumption on neonatal

parameters. Based on our results, anemia did not have a

significant effect on the neonatal results. Moreover, to make
sure smoking was not masking the effects of anemia, the
non-smoker group was divided into anemic and non-
anemic subgroups. Despite of that, anemia did not result in
statistically significant differences between the subgroups.
This might be due to the fact that despite being anemic, the
hemoglobin levels were not very low, or in other words the
anemia was not severe. Therefore, a study dividing the
anemic mothers into subgroups based on the severity of the
anemia might be helpful in determining the lowest level of
hemoglobin which would have significant effects on

neonates.

The restrictions of our study include the fact that
it was retrospective and that the amount of cigarettes
smoked per day before and during pregnancy, the duration
of smoking consumption, the type of tobacco smoked and
weather the mother was an active or a passive smoker was
not determined. When it comes to anemia, the time it was
diagnosed, whether it was acute or chronic and weather

iron supplements were used was also not determined.
Conclusion

It has been shown that smoking during pregnancy has
significant unfavorable effects on the fetal birth weight and
birth week. However, we believe that more wide spectrum
should be

consideration the amount of cigarettes smoked per day

prospective  studies done taking into
before and during pregnancy, the duration of cigarette
consumption, the type of tobacco smoked, weather
smoking was ceased during pregnancy or not and the levels
of maternal carbon monoxide which would give more

accurate and definite conclusions and results.
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Amag: Bu calismada, Dokuz Eyliil Universitesi Tip Fakiiltesi Hastanesi’'ndeki
hekim ve hastalara uygulanan anketler ile hekim-hasta iligkileri {izerinden
hekimlik mesleginin yillar icindeki deger algisinin degisip degismedigini
sorgulamak amaglanmuistir.

Gere¢ ve Yontem: Tanimlayict ve kesitsel tipte planlanmis calismanin
kapsamini 2022 Mayis-Haziran aylarinda tiniversite hastanesinde ¢alisan 100
hekim ve hastaneye basvuran 100 hasta olusturmaktadir. Hekim ve hastalara
farkli sorular iceren memnuniyet anketleri uygulanmustir. Hekimlere 13 soru
yoneltilmis olup genel memnuniyetleri ve yasadigi olumsuzluklar
sorulmustur. Hastalara 17 soru yonetilmis olup saglik hizmetinin kalitesi ve
hekimi ile ilgili diistinceleri sorulmustur.

Bulgular: Hekimlerin %931, toplumun hekimlige eskisi gibi saygili bir tutum
sergilemedigi  goriistindedir. Mevcut sartlarda  hekimlik yapmak
istemeyenlerin oraninin %60 oldugu goriilmiis olup sartlarin hekimlerin yurt
disinda calisma distincesinde de bir artisa yol actig1 saptanmistir. %91
maaslarindan memnun olmadigini, %68'i tatil stirelerini yeterli bulmadigin
aktarmistir. Hasta anketindeki sonuglara bakildiginda hastalarin, kendi
hekimleri hakkindaki diistincelerinin ¢ok biiytik bir kismimin oldukca olumlu
oldugu gortilmiistiir. 19 yas altindaki hastalarmn yaklasik yarisinin kendisini
muayene eden doktorun yerinde kendisini gormek istedigi gortilmiistiir.
Doktorlarm sosyo-ekonomik durumlari, calisma kosullart bu duruma
sebebiyet veren noktalar olarak gosterilmistir.

Sonug: Hekimlerin yasadig1 sosyoekonomik sikintilar, siddet olaylar: gibi
unsurlar hekimlerin goziinde kendi meslekleriyle ilgili olumsuz bir deger
algist olusturmustur. Hastalarin ise hastanedeki isleyis kaynakli yasadig:
problemlerin olmasina karsmn hasta-hekim iliskisinin hekimlik deger algis1
nezdinde goze carpan bir olumsuzluk olusturmadig: gortilmiistiir.

Anahtar kelimeler: Hekimlik deger algisi, hasta-hekim iliskisi, toplum
ABSTRACT

Objective: The aim of this study was to investigate whether the perception of
the medical profession has changed over the years through physician-patient

relationships, using surveys imposed to physicians and patients at Dokuz
Eyliil University Faculty of Medicine Hospital.
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Method: This descriptive and cross-sectional study Included a sample of 100
physicians were working at hospital and 100 patients seeking medical care
from the university hospital in May-June 2022. Two seperate surveys,
physicians and patients satisfaction were conducted respectively. The
physician survey consisted of 13 questions regarding their general
satisfaction and negative experiences. The patient survey included 17
questions concerning the quality of healthcare services and their perceptions
of the physicians.

Results: %93 of physicians believed that the society's attitude towards the
medical profession had changed and was no longer as respectful as before.
Under the current circumstances 60% of them did not want to practice
medicine and the number is increased in the tendency of doctors to work
abroad. Furthermore, 91% expressed dissatisfaction with their salaries and
68% considered their vacation periods insufficient. In the patient survey a
significant majority of patients had a highly positive opinion about their own
physicians. Younger than 19, approximately half of the patients denoted a
desire to become physicians themselves. Doctors' socio-economic status,
working conditions were cited as contributing factors to this phenomenon.

Conclusion: The socio-economic difficulties, incidents of violence
experienced by physicians is perceived as unfavorable. Moreover, although
patients have problems due to the functioning of the hospital, it is observed
that the patient-physician relationship does not create a noticeable negativity

in the perception of the value of physiciancy.

Keywords:

Perception of value of physiciancy, physician-patient

relationship, society

Hekimligin  ge¢misten  giintimiize  farkli
gorev/meslek tanimlari ve faaliyet alanlari olmustur. 1948
yilinda Diinya Saglik Orgiitii tiiziigiinde saglk, sadece
hastalik ve sakatligin olmayis1 degil, bedence, ruhga ve
sosyal yonden tam iyilik hali olarak tanimlanmustir.
DSO'niin saglik taniminda yer verdigi oncelikli gorevi,
hastaliklar1 6nlemeye ve bilimsel gerekleri yerine getirerek
hastalar1 iyilestirmeye c¢alisarak insanin yasamini ve
saghigin1 korumaktir. Giintimiizde 4P tibb1 diye ifade
edilen Predictive (Tahmin Edici/Ongérﬁcii Tip), Preventive
(Koruyucu/Onleyici Tip), Personalized (Kisisellestirilmis
Tip), Participatory (Katilimer Tip) tip tanimlamalar
kullanulagelmektedir. Bu kapsamda biitiinciil  bir
yaklasimla tibb1 ve tip profesyonellerini degerlendirmek
saglikli olacaktir. (1)

Hasta ve hekim arasindaki iligki, hasta ve hekimin
statiisii 25 yiizyi1l boyunca gosterdigi degisimden daha
fazla 20. yiizyilin son 35 yilinda bir degisim gostermistir.
(2). Klinik bilimler nezdinde degerlendirildiginde hekimle

hasta arasinda kurulan iligki, hastanin
basvurusu/talebi/ihtiyaciyla kurulur. Bu iliskinin temel
amaci, hastanin ihtiya¢ ve beklentilerinin karsilanmasidir.
Klinik tibbi uygulamalarin temeli ise hasta-hekim iligkisi
olup bu iligki karsilikli saygi, giiven ve profesyonellik gibi
bir dizi beceri ve kazanimi gerektirir. Bu karmasik iligki
sosyodemografik bircok etmen tarafindan etkilenir.
Omegin; kisinin cinsiyetine, yasina, egitim durumuna,
yasadigt cografi bolgeye, medeni durumuna, gelir
diizeyine, sosyal giivence durumuna gibi bir¢ok etkene
baghdir. Szasz ve Hollender (1956), Emanuel EJ ve
Emanuel LL (1992) hasta-hekim iliskisi hakkinda farkl
tanumlar yapmuslardir. Ornegin Szasz ve Hollender bu
iligkiyi ti¢ baslikta incelemistir: Etkinlik-edilgenlik temeline
dayanan iligski, yol gosterme-is birligi yapma temeline
dayanan iligki ve karsilikli katilim temeline dayanan iligki.
Emanuel EJ ve Emanuel LL ise bu iliskiyi dort ana baglikta
incelemistir: Paternalistik model, bilgilendirici model,

agiklayict model, goriismeci model (3).
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Bunlar ve benzeri calismalardan esas alinarak
yapilan modellemeler ve yaklasimlarin uygulanmasi ile
ulusal ve global Olgekte degisen hasta-hekim iliskisi,
iilkemizde de yiriitiilen

politikalar ve  yapilan

revizyonlarla yeni bir form kazanmuisgtir.

Her bireyin degerleri algilama ve degerlendirme
diizeyleri farkhidir. Bu farklilik, degerlerin toplumda
stirekli olarak yeniden yaratilmasina imkan saglamaktadir.
Bir yandan bireyler iginde yasadig1 toplumun norm ve
degerlerini farkli sekilde algilarken bir yandan da
toplumsal yapidaki deger degisimlerinden farkl sekillerde
farkh

oncelikleri vardir ve kuruluslarda ve toplumlarda hakim

etkilenmektedir. Bu acgidan, herkesin deger
olan deger vurgular: farklidir. Degerler, bireysel, orgiitsel

ve toplumsal diizeylerde Ongoriicli ve aciklayic
potansiyele sahiptir. Bu anlamda da hastalarin hekimlere
yonelik sahip olduklar1 deger algilar1 birden fazla etkene
baghdir, bunu etkileyenler arasinda hekimin tutum ve
davranislari, kurumun isleyisinin hastaya uygun olmasi ve
kolaylik saglamasi, hastanin sunulan saglik hizmetinden
beklentisi de etkilidir (4).

“memnuniyet anketi”

Hastalara ve hekimlere
baghigiyla sunulan siirveyans,
tartisma bolimiinde ifade edilen bir¢ok parametreyi

ol¢meye calismustir.

Bu c¢alismanin amaci basvuruya dayali olarak
hekim-hasta hekimlik
statiisiini  Dokuz Eyliil

kurulan iligkileri ~ 6zelinde

mesleginin deger algisinin
Universitesi Uygulama Arastirma Hastanesi nezdinde

sorgulamak ve kesitsel olarak degerlendirmektir.
GEREC VE YONTEM

Calismanin Tiirii

Dokuz Eyliil
Fakiiltesi’'nde bir egitim etkinligi uygulamasi olan Ogrenci
Modiilleri

“tanimlayict” ve “kesitsel calisma” kapsami igerisinde

Bu c¢alisma Universitesi Tip

Calisma kapsaminda planlanmis  olup
degerlendirilmektedir.

Calismanin Yapildigi Orneklem

Calisma, tanimlayici ve kesitsel bir arastirma olarak
100 hekim ve 100 hasta/hasta yakini olmak {izere Dokuz
Eyliil Tip Fakiiltesi'nde

akademisyenler/hekimlere ve hasta/hasta yakinlarina

Universitesi gorev  yapan

uygulanmistir. Ornek segimi rastgele yapilmistir. Hasta ve

hekimlere farkli anketler {izerinden sorular yoneltilmistir.
Aydinlatilmis onam formu takdim edildikten sonra kabul
edenlere uygulanan calisma ile hedeflenen anket yoluyla
veri toplama siireci gergeklestirilmistir.

Veri Toplama

Yapilan anket yoluyla veri toplama c¢alismasiyla
sosyoekonomik ve demografik Ozellikleri de dikkate
alinarak katilan kisilere sorular yoneltilmistir.

Veri Toplama Araglar

Baslangicta aydinlatilmis onam ile katiimcilara
yiriitiilen calisma ile ilgili bilgi verilmis ardindan alinan
verilerin ~ “Kigisel  Verilerin Korunmasi Kanunu”
kapsaminda degerlendirilecegi belirtilmistir. Ayrica istege
agik olmakla birlikte Adi-Soyadi boliimii de eklenmistir.

Arastirmacilarin  amaca yonelik olusturduklari
“Hekim Memnuniyet Anketi” ve “Hasta Memnuniyet
Anketi” baglikli anketler hasta ve hekimlere uygulanmustir.
Hekim Memnuniyet Anketinde toplamda 13 soru
yoneltilmis olmakla birlikte sorulan sorularda olumlu ve
olumsuz soru sayist dengesi gozetilmistir. Bu ankette
hekimlerin genel mesleki memnuniyeti, calisma kosullari,
yasadiklar1 sorunlar ve bu sorunlarin ¢dziimlerine ait olan
politikalar hakkindaki fikirlerine 1s1ik tutulmustur. Hasta
Memnuniyet Anketi'nde ise toplamda 17 soru sorulmus
olup baslangicta ayni sekilde aydinlatilmis onam esliginde
Hasta/Hasta

yoneltilen sorularin yoneldigi parametre ise alman saglik

cgalisma  yiriitilmiistiir. Yakinlarma
hizmetinin kalitesi, hizmete ulasimda yasanan zorluklar,

hekimleriyle ilgili olumlu-olumsuz diislinceleri ve

hastalarin  sosyoekonomik ve demografik 0Ozellikleri
olmustur.

Veri Analizi

Verilerin islenmesi siirecinde IBM SPSS Statistic 25
uygulamasi kullanilmistir. Tanimlayicr istatistikler, frekans
ve yiizdelikler kullanilarak sunulmustur.

Etik Kurul Onay1

Bu ¢alisma Helsinki Deklarasyonu ilkelerine uygun
olarak yapilmistir. Calisma icin etik onay Dokuz Eyliil
Universitesi ~ Girisimsel Olmayan Arastirmalar Etik
Kurulu'ndan alnmistir (Karar No: 2022/18-03, Tarih:
18.05.2022). Bunlarin yani sira kurumsal izin de alinmistir.
(Baghekimlik Onay1) Arastirmacilar, arastirmanin amacini,

katilimcilarin  rollerini, ¢alismanin yararlarmi ve olasi
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risklerini  ve istedikleri ~zaman cayma haklarim BULGULAR

1 1 . ..
agiklamuslardir Hekim anketi Dokuz Eyliil Universitesi Hastanesi

doktorlarmna uygulanmis olup hekim memnuniyetini
sorgulamaya odaklanmis bir c¢alismadir. Hekimlere
meslekleri ile ilgili diistinceleri ve galistig1 kosullarla ilgili

sorular yoneltmistir. (Tablo 1)

Tablo 1: Hekimlere uygulanan anket sorular: ve yiizdeleri

DOKUZ EYLUL UNIVERSITESI HEKIM MEMNUNIYETI ANKETI ISTATISTIKLERI (1 =100)

1. Cinsiyetiniz nedir? Kadin 7056

Erkek %044

24-30 %58

31-35 %17

2. Yas grubunuz nedir? 36-45 %6

46-55 %9

56-67 %10

Tipta uzmanlik 63rencisi %62

3. Akademik riitbeniz nedir? Uzmarn %19

Docent %5

Profesor %14

0-5 %58

6-10 %17

4. Mesleginizde kaginci yiliniz? 11-20 %6

21-30 %9

30+ %10

Evet 78%

5. Meslege baslarken istekli miydiniz? Hayir %10

Kararsizim %12

Evet %3

6.“T.L.7pl“umun doktorluga kars: eskisi gibi saygil bir tutum icerisinde oldugunu Hayir %03
diistiniiyor musunuz? !

Kararsizim %4

Evet %2

7. Calistigimiz kurumdan elde ettiginiz geliri yeterli buluyor musunuz? Hayr %91

Kararsizim 7

Evet %20

8. Yallik tatil siiresini yeterli buluyor musunuz? Hayur %68

Kararsizim %12

9. Is diginda cesitli sosyal faaliyetlere ne siklikla katilyyorsunuz? Hig katilmiyorum %11
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Haftada 1 64%
Haftada 2-3 %20
Haftada 4-5 Y%od
Her giin %1
21-35 %3
36-45 %22
10. Nobetler de dahil olmak itizere haftada kag saat ¢alistyorsunuz? 46-55 %18
56-65 %10
66+ %47
0-10.000 TL (0-606 $) %11
10.000-15.000 TL (606-909 $) %40
15.000-20.000 TL (909-1.212 042
11. Aldigimiz maas hangi araliktadir? $)
TL-(Dolar) 20.000-25.000 TL (1.212-1.515 %2
$)
25.000 TL + (1.515 $ +) %1
Belirtmek istemiyorum Yol
Evet %69
12. Yurt disinda ¢alismay: hig diisiindiiniiz mii/diisiiniiyor musunuz? Hayur %17
Kararsizim Y014
Evet %12
13. Sartlarin bu noktaya gelecegini bilseydiniz yine de doktor olur muydunuz? Hayr %60
Kararsizim 9028

Katilimailarin %58’ini 24-30 yas arasi olan Kkisiler
olusturmakla beraber %237nii 31-45 yas araligindakiler,
geriye kalan %19'luk kismi ise 45-67 yas araligindaki
hekimler olusturmaktadir. Calismaya katilan hekimlerin
%56's1 kadin %44'1 erkek olarak belirlenmistir. Akademik
durumlari goz éniinde bulunduruldugunda katilimcilarin
%62'lik bir cogunlugunu tipta uzmanlik 6grencisi olanlar
dolayistyla asistan hekimler olusturmustur. Meslekte
gecirilen siireyi “0-5 y1l” olarak cevaplayanlar %58 ile
¢ogunlugu olusturmakta 11 yil ve iistii meslekte bulunan

hekimlerin ytizdesi ise %25’e tekabiil etmektedir.

Hekimlere yoneltilerek sorgulanan bir diger
isteklilik

durumuydu, bu noktada %78 ile meslege biiyiik bir istekle

parametre  meslege  baslarken duyulan

baslandig1 goriilmektedir. Toplumun doktorluga karsi

eskisi gibi saygili bir tutum igerisinde olup olmadigmnin

sorgulandig1 bir diger soruda ise %93 ile hayir cevabi

verildi.

Yillik tatil siiresini yeterli bulmayan hekimlerin
orant %68 olarak saptandi. Is disinda cesitli sosyal
faaliyetlere ne siklikla katiliyorsunuz diye sorgulandiginda
%64 ile haftada bir %20 ile haftada iki veya ii¢ kere ve %11
ile hi¢ katilamiyorum seklinde oldu. Nobetler de dahil
olmak tizere hekimlerin haftada kag¢ saat calistiklarinin
saptanmaya calisildig1 anket sorusunda %47 ile 66 saat ve
ustii, %22 ile 36-44 saat seklinde bir sonug elde edildi.

Hekimlerin ¢alistiklar: kurumdan elde ettikleri gelir
%91 oraninda yetersiz olarak ifade edildi. Ankette
hekimlerin aldiklar: gelirler de sorgulanmis olup verilerin
2022 Mayis-Haziran aylarindaki hem Tiirk Lirasi degeri
hem de Tiirk Lirasinin Dolar cinsinden karsilig1 verilmistir.
Mayis ve Haziran ay1 ortalamasi alindiginda 1 Dolar’in 16,5

TL’ye karsilik geldigi hesaplanmustir ve veriler buna gore



148 Hekimlik deger algisi

Yurt

irdelendiginde sonuglar %69 ile evet oldu. “Sartlarm bu

tabloya eklenmistir. disinda ¢alisma istekleri

noktaya gelecegini bilseydiniz yine de doktor olur
muydunuz?” sorusunun cevabi ise %60 ile hayir, %25 ile

kararsizim, %12 ile evet oldu.

Calismanin diger bir anketi olan hasta anketi ise
Dokuz Eyliil Universitesi Hastanesi'ne bagvuran hastalara
ve hasta yakinlarina uygulanmis olup hastanin ilgili hekim
hakkindaki
yapilmas:t amaglanmis ve c¢esitli sorular yoneltilmistir.
(Tablo 2)

memnuniyeti {izerinden degerlendirme

Tablo 2: Hasta ve hasta yakinlaria uygulanan anket sorulari ve yiizdeleri

DOKUZ EYLUL UNIVERSITESI HASTA
MEMNUNIYET ANKETI ISTATISTIKLERI (n = 100)
SRR . Kadin %50
1.Cinsiyetiniz nedir?
Bl %50
0-18 %6
, 19-30 %026
2.Yas grubunuz nedir?
31-65 %50
65+ %18
Okuryazar degil %1
Okuryazar %3
3.Egitim durumunuz nedir? fIksgretim mezunu %26
Ortadgretim mezunu %37
Universite mezunu %33
R . Cerrahi boliimler %30
4. Hangi béliime geldiniz?
Dahili béliimler %70
. Evet %53
5.Daha 6nce bagka bir hastaneye basvurdunuz mu?
Hayir %47
Poliklinik %59
6. Dokuz Eyliil Hastanesi'ne gelis nedeniniz? Acil %17
Kontrol %24
Katiliyorum %51
7. Muayene olmak icin bekledigim siire uygundu. Kararsizim %9
Katilmiyorum %40
Katilwor %78
8. Doktorumun bana ayirdigi stire yeterliydi. —
Kararsizim 705
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Katilmiyorum %17
Katiliyorum %52
9. Tahlil ve tetkikler icin verilen randevu siireleri uygundu. Kararsizim %9
Katilmiyorum 739
Katilwyorum %68
10. Tahlil ve tetkik sonuclarimu belirtilen siire igerisinde aldim. Kararsizim %11
Katilmuyorum 9021
Katiliyorum %75
11. Doktorum tarafindan hastaligim ve tedavim ile ilgili yeterli bilgilendirme - o
yapilds. Kararsizim o
Katilmiyorum 9018
Katilwyorum 7031
12. Saghk durumuma bagh duygusal sorunlarla basa ctkmama yardimer olundu. | Kararsizim %23
Katilmuyorum 7046
Katiliyorum %79
13. Doktorum, tavsiyelerine uymamuizin 6nemini kavramamiza yardimct oldu. Kararsizin %14
Katilmiyorum %07
Katiliyorum %71
14. Doktor hasta takibi konusunda yeterliydi. Kararsizim 018
Katilmiyorum %011
Katiliyorum 9045
15. Ha.sta‘lzglm ile ilgili olarak ihtiyac duydugum durumlarda doktoruma o s
ulagabildim. .,
Katilmiyorum 9037
Katiliyorum %90
16. Beni muayene eden doktor kibar ve saygiliyd. Kararsizim %8
Katilmiyorum 902
Evet %48
17. Imkdnimiz olsa sizi muayene eden doktorun yerinde olmak ister miydiniz? RS o7
Hayir %45

Ankete 50 kadin 50 erkek olmak {iizere 100 kisi ~ %26’s1 19-30 yas, %50’si 31-65 yas araliginda olup kalan
katilmistir. Ankete katilan hastalarin %6’smin 0-18 yas,  %18’i de 65 yas ve {iizeri kisilerden olusmaktadir. Egitim
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durumu olarak anketin %1’ini okuryazar olmayanlar,
%3’tinli okuryazar olup herhangi bir okul bitirmeyenler,
%26’s1m1 ilkogretim mezunu olanlar, %37’sini ortadgretim
mezunu olanlar ve %33{inii {iniversite mezunlar

olusturmaktadir.

Sarf edilen fiziksel giiciin cerrahi branslarda dahili
branglara gore fazla olmasi, hastaya uygulanan islemlerin

boliimlere gore cesitlilik gostermesi nedeniyle ankette
ve dahili

yapimistir (2). Katilimcilarin %30 u cerrahi boliimlere,

dordiincii  soruda cerrahi boliim ayrimi
%70’i ise dahili boliimlere gelmistir. Tablo 2’de verilen
sirayla 7, 8, 14 ve 15. sorular {izerinden dahiliye ve cerrahi
boliimlere gelen hastalarin memnuniyetleri yiizde olarak

hesaplanmis ve sonuglar karsilastirilmistir (Sekil 1).

Sekil 1: Dahili ve cerrahi béliimlerdeki hasta memnuniyet grafigi

= Tipta Uzmanlik Ogrencisi

Yine Tablo 2’de verilen sirayla 7 ve 16. sorular
tizerinden hastalarin hastane ve ilgili hekimle alakali
memnuniyeti Slgiilmek istenmis olup ii¢ secenekli sorular
sorulmustur. Ayni tabloda 17. soru olan “Imkaniniz olsa
sizi muayene eden doktorun yerinde olmak ister
miydiniz?” sorusuna ise yine {i¢ secenekli siklar tizerinden
kag kisinin kendisini muayene eden doktor yerinde olmak
istedigi sorulmustur. %48i “Evet”, %7’si “Kararsizim”,

%451 ise “Hayir” cevabini vermistir.

Aragtirmamizda 17. soruya her yas grubundan kag
kisinin katildig1 yiizde olarak hesaplanmis olup veriler
karsilastirilmistir.  Yine 17. soruya katilan {iniversite
mezunu olan ve olmayan katilimcilarin verileri yiizde

olarak hesaplanmis ve karsilastirilmistir (Sekil 2).

» Uzman

= Dogent Profesor
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Sekil 2: “Imkanmiz olsa sizi muayene eden doktorun yerinde olmak ister miydiniz?” sorusuna farkli yas

gruplarmin verdigi cevaplarin oran

65 ve Usti

31-65

19-30

0-18

0% 10% 20% 30%

40% 50% 60% 70%

m Kararsizim/Hayir  ® Evet

TARTISMA

iki anketin sonucu olarak gozlenen, hekimin ve

hastanin  tutumunun  birbirini  birinci  dereceden
etkiledigidir. Sadece hekim-hasta iliskisi yoniinde bakacak
olursak hastanin; hekiminin ilgisi, ayirdig: stire, tavri,
tutumu, konusmasi memnuniyet diizeyini biiyiik 6l¢iide
etkilemektedir. Hekim tarafindan bakildiginda ise mevcut
diizende meslegindeki motivasyonunu ve istegini
korumasmin zor oldugu ve bunun sonucu olarak da
hastalarn  memnuniyetinin etkilenmesine yol agtig1
sOylenebilir. Yapilan arastirmalarda hekimlik meslegini
segen ve gelecegini bu yone dogru planlayan 6grencilerin
hekimligin vaat ettigi toplumsal statii ve maddi kosullar1
sebebiyle sectigi gdzlemlenmistir (5). Meslegin statiisiiniin
ve kazancinin negatif yonde degismesi hekim-hasta
dinamiklerini de negatif yonde etkilemektedir. Calisma
sartlart ve ekonomik sartlar disinda saglikta siddet
haberlerinin hekimleri psikolojik yonden kétii etkiledigi (6)
ve bunun sonucunda hekimlerin mevcut durumda

calismak istememeleri, yurt disinda ¢alisma diisiincelerinin

olusmasi ve olgunlasmast dolayli yonden hastalara
yansimaktadir. Hastalar bir¢cok yonden hekimlerin ¢alisma
sartlart  ve mesleklerindeki zorluklar igin yorum
yapabilmekte ve yariya yakini su anki kosullar yiiziinden

ilgili hekimin yerinde olmak istememektedir.

Ortaya atilan hipotezi destekler nitelikte, elde edilen
sonuglar 1s1ginda, hekimlerin biiyiik bir ¢ogunlugunun
toplumun hekimlere karsi eskisi gibi saygili bir tutum
igerisinde oldugunu diistinmedigi goriilmiistiir. Toplumun
hekimlere kars1 eskisi gibi saygi gostermedigini diisiinen
hekimlerin orani %93'tiir. Hekimligin Degeri Degisiyor
Mu?” sorusuna hekimler nezdinde bir cevap alinmaya
calisilmistir. Isik tutulan ana tema ise diinyada gelismekte
olan ve gelismis iilkelerde de rastlanan bir sorun olan
sosyokiiltiirel ekonomik ve toplumsal nedenlerle de
bakis
degismesidir (7). Hekim-hasta dinamiklerinde de siklikla

agiklanan  toplumun hekime kars: agisimin

karsimiza c¢ikan iletisim sorunlarmin da temeli olan

birbirini anlamama, saygi duymama, yaptig1 isi
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onemli/ugrastirict  bulmama unsurlara  dikkat

cekmektedir (8).

gibi

En yiiksek katilim orani %64 ile 24-30 yas aralig1
igerisinde olan geng hekimler olmustur, bunu da 31-35 yas
araliginda olan hekimler takip etmistir. Nispeten daha geng
hekimlerin sorunlara son donemde artan problemlerden
dolay1 daha fazla rastlamasi genel memnuniyetsizlik ve
karamsarlik tablosunu agiklamada bir gere¢ olarak
degerlendirilebilir. (Tablo-1)

Calismaya katilanlarin cogunlugu %62 ile tipta
uzmanlik 6grencisi diger bir deyisle asistan hekimlerden
olusmustur. Problemlerle en ¢ok yiizlesen grubun bu kesim
tarafindan olusturuldugu soylenebilir. Profesér ve dogent
statiistinde olan hekimlerin orami ise toplam %19 olarak
goriilmektedir. Yapilan ¢alismalarda goriildiigii tizere yas
azaldikca ve oOzellikle 2000 yili &ncesi meslege atiim
saglayan hekimlere kiyasla geng hekimlerin hissettigi
memnuniyetsizligin  arttign = ve
ankette  de

problemlerinden en ¢ok etkilenen kesimin “Asistan

memnuniyetsizlik

sebeplerinin  soruldugu gliniimiiz
Hekimler/Gen¢ Hekimler” oldugunu karutlar niteliktedir
(9). (Tablo-1)

Yapilan ¢alismaya katilan hekimlerin %78i meslege
isteyerek baslamisken %10’'luk bir kesim kendi istekleri
disinda baglamistir. %12'lik kesim ise kararsizdir. Zaman
gectikce meslege olan ilgi oldukca azalmistir. Hekimlerin
%601 sartlarin bu noktaya gelecegini bilse yeniden
hekimlik meslegini tercih etmeyeceklerini belirtmistir. Bu
da gostermektedir ki meslege basladiklarindaki heyecan ve
motivasyonu

ilerleyen yillardaki sartlardan dolay1

muhafaza edememiglerdir. (Tablo -1)

Bir diger konu ise yillik tatil siiresidir. Anket
yoneltilen hekimlerin yiizde 68’i tatil siiresini yetersiz
bulmustur. Bunun yani sira hekimler galisma saatlerinin
fazlaligindan da sikayet¢i durumdadir. Hekimlerin fazla
calisma saatleri nedeniyle kendisine ve ailesine yeterli vakit
aywramayip kariyeri ve aile yasami arasindaki dengeyi
kurmakta yasadig1 zorluklar gibi bir¢ok sorun yasamakta
oldugu goriilmektedir (10). Ancak anketin mayis ve
haziran aylarinda, yaz mevsimi 6ncesinde yapildig: ve bu
ylizden hekimlerin yorumlarina etki edebilecegi goz

ontinde bulundurulmalidir. Arastirmada gercek sonuca

ulasmay1 engelleyebilecek bir diger etken de anketlerin
katilimcilara ayni saatte ve benzer hasta profilleri altinda
uygulanamamis olmasidir. Haftada 66 saatten fazla ¢alisan
hekimlerin sayis1 anketi uygulayanlarin neredeyse yarisin
olugturmaktadir. Diinya Saghk Orgiiti'niin 6nerdigi
haftada maksimum 45 saat ¢alisma siiresi limitinin bir hayli
tizerinde olan bu oran, 2020 y1l1 itibariyle Tiirkiye’de biitiin
meslek gruplari baz alinarak ortalama galisma saati olan
45,6 saatin de tstiindedir. 2010 yilinda haftalik ortalama
calisma saati 50,8 ile Ekonomik Kalkinma ve Is Birligi
Orgiitii (OECD) iilkeleri arasinda birinci olan Tiirkiye bu
orani diisirmiis olmakla birlikte hekimlerin c¢alisma
saatleri  agisindan  kayda  deger bir ilerleme
kaydedememistir. Bu da saglik politikalarnin tekrardan

gozden gecirilmesi noktasinda bir ikaz niteligindedir (11).

Calisma saatlerinin diizenlenmesi ve is yiikiiniin
paylasilmas1 agisindan 2021 yilinda yayimlanan WHO
raporunda 55 saat ve tizeri ¢alisan kisilerde felg gegirme ve
iskemik kalp rahatsizliklarina yakalanma oranlarinda
kayda deger bir artis olusturdugu goriilmektedir. Bu
baglamda fazla ¢alisma saatleriyle goze ¢arpan hekimlerin

de bu risk grubunda bulunmasi ka¢inilmazdir (12).

Hekimlerin %92’lik kismi maagsindan memnun
olmadigini belirtti. Hekimlerin meslege baslarken aldiklar:
aldiklar:
kiyaslandiginda ¢ok biiyiik bir azalma yasandig1 goze
carpmaktadir (10). (Tablo-1)

dolar cinsinden maas ile simdi maas

Yapilan ¢alismalarda goriilmiistiir ki, ortalama briit
doktor maaslar1 mukayese edildiginde Tiirkiye; Cek
Cumbhuriyeti, Rusya ve Arjantin gibi gelismekte olan
tilkelerin de ¢ok gerisindedir (13). Gelismis {ilkelerdeki
ortalama fticretleri yakalama amaciyla ¢ikilan ve 2003
yilindan itibaren ortaya konan “Saglikta Doniisiim
Program1” nin geldigimiz son durumda hedeflerine

Saglikta
hedefledigi
yaratilamamis olmakla birlikte {icret adaletsizligi, verimsiz
rekabet

sonuglarin

ulasamadigr  goriilmektedir. Dontistim

Programi’'nin  olusturmasini ekosistem

ve endiistrilestirilen saghk kurumlar1 gibi

sisteme biiyiik hasarlar vermis oldugu
goriilmektedir. 2016 yilindan itibaren biiyiik bir artis
goriilen hekim go¢ii yilda 3000 gibi saglik ekosisteminde

biiyiik bir bosluk olusturacak sayilara ulasmistir. Ulkenin
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yurt disinda calisan hekimleri yetistirme asamasinda sarf
ettigi kaynak da hesap edildiginde maddi hasar daha
dikkat ¢ekilesi boyuttadir. Bu savlar Diinya Saglik
Orgiitii'niin izlem raporunda da irdelenmis olup yapilan
uyarilarla bu konuya dikkat ¢ekilmistir (14). Arastirmamiz
sonucunda elde ettigimiz bulgular da bu sonuglar ile

paralellik gostermektedir.

Sartlarin bu sekilde oldugu durumda hekimlerin
yurt disinda galisma isteklerinin de belirgin sekilde arttig:
sOylenebilir. Calismadaki hekimlerin %69'u yurt disina
¢ikmay1 diisiindiiklerini belirtmistir. Son yillarda yurt
disina ¢ikan hekimlerin sayisindaki biiylik artis ve
kamudan istifa eden hekimlerin sistemde olusturdugu
bosluk sebebiyle bu durumdan zarar goren hastalarin
randevu bulmada yasadig1 zorluk, kaliteli ve kapsaml bir
muayene ve yetkin hekimlerden alabilecegi saglik
hizmetinden yoksun olmalar1 goriilen problemlerdendir
(15). Bunun yam1 sira malpraktis siireclerinin zorlugu ve
stirecin hekimleri yildirmasi, basta cerrahi branglar olmak
tizere gesitli branslarda TUS kontenjanlariin bos kalmasi
gibi problemler hekimlerin bu sorunlara kars1 gosterdigi

tepkiler olarak nitelendirilebilir (16).

Hasta memnuniyeti; hastanelerde kisiler arasi
iletisim, personel davranisi, hastaligr ile ilgili bilgilendirme
gibi pek cok faktorden etkilenmektedir. Hasta ve hasta
yakinlarina uygulanan memnuniyet anketinde hastalarin
hekimlik deger algilarna bakisi hasta memnuniyetleri
tizerinden Katilimcilarin

degerlendirilmistir. biiyiik

¢ogunlugunun kendisini muayene eden hekimden
memnun oldugu saptanmistir. {lgili hekimin kendisine
gliven vermesi, kendisini yeterince bilgilendirmesi ve onu
aydinlatmasi, takip siirecini iyi yOnetmesi hastalarin
olduk¢a memnun kaldiklar: konular olarak kaydedilmistir.
Yapilan arastirmalarda hastalarin biiyiik ¢ogunlugu
“giiven” ve “glivenilirlik” boyutlarini en 6nemli hizmet
kalitesi olarak degerlendirmistir. Buradan hareketle
hekimlerin ve diger saghk c¢alisanlarmin tutum ve
davranislari, hastalarin memnuniyetini etkileyen en 6nemli

etken oldugu soylenebilir (17).

Dokuz Eyliil Universitesi Arastirma ve Uygulama
Hastanesi'nde hastalarin %901 ilgili hekimleri kibar ve

saygili bulmus, %78'i ilgili hekimin kendisine yeterli siire

aywrdigini sdylemistir. Hasta ve hasta yakinlarinin ilgili
hekimler tarafindan yeterli bilgilendirme yapildigimni
diistinenlerin oran1 %75 olarak bulunmustur. Hekimlerin
hastalarina giiven vermesinin, tavsiyelerine uymasinin
%79

kaydedilmistir. Bu orandan hekimlerin hasta ve hasta

Onemini kavratmasmin katilim oram olarak
yakinlartyla olan iletisimi hakkinda olumlu ¢ikarimlar

yapilabilir. (Tablo-2)

Bir arastirmada hastalarin hekimden iyi tani
bekledigi

belirtilmistir (2). Bu durum hastalarin, hastaliklarini iyi

koymasimm1 ve iyi aciklama yapmasin
sekilde yonetebilmek icin, kendilerine koyulan tani ile ilgili
yeterince bilgi sahibi olmak istemeleri ile agiklanabilir.
Dokuz Eyliil Universitesi Tip Fakiiltesi Hastanesi'nde
hastalarin ¢oguna yeterli bilgilendirme yapilmasinin yam
sira hekimi tarafindan yeterli bir sekilde takip edilmesinde
de olumlu bir oran ortaya ¢ikmistir. Hastalarin %71’inin,
hekiminin hastaligini takip etme siirecindeki ilgisinden
memnun oldugu kaydedilmistir. Calisma grubunu
olusturan hastalarn %45’i ihtiya¢ halinde hekimine
ulagsabilmistir. %181 kararsiz olup direkt olarak hekime
degil, yardima

%37’si

yasadigini bildirmistir. Yapilan pek ¢ok arastirmada

saglik c¢alisanlarma ulasabildigini

belirtmistir. ise hekimiyle iletisimde sikinti

hastanin egitim diizeyi ytikseldikge beklentinin arttig1 ve

buna bagh olarak bilgilendirilme diizeylerinden
duyduklar1 tatminin azaldig1 belirtilmistir. Tatminin
azalmasiyla da memnuniyet seviyesinin diistiigii

goriilmiistiir (17). (Tablo-2)

Calisma grubundaki hastalarin ilgili hekimlerle
ilgili cogunlukla olumsuz yorum yaptig1 tek konu, hekimin
hastay1 duygusal yonden desteklememesi, rahatlatmamasi
ve ona sorunlarla basa ¢ikmasma yardim etmemesidir.
Katilimailarin %31’i hekiminin duygusal sorunlarla bas
etmesine yardim ettigini sOylerken %46’s1 boyle bir
davranis gormedigini belirtmistir. %23'i ise doktorun
sadece olan1 soyledigini, ek olarak bir sey eklemedigini

diistindiigii i¢in kararsiz oy kullanmaistir. (Tablo-2)

Pamukkale Universitesi'nde yapilan bir
arastirmada hekime ulasma ve muayene igin bekleme
stiresinin memnuniyeti etkiledigi bilinmektedir (9). Dokuz

Eyliil Universitesi Tip Fakiiltesi Hastanesi'yle ilgili olarak
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hekimden bagimsiz hastanin memnuniyetini sekillendiren
etkenlere bakildiginda kisilerin %51’i muayene olmak icin
fazla beklemedigini bildirmistir. Tahlil ve tetkikler igin ise
katilimeilarin %52’si bekledigi siireyi uygun bulmustur.
Hastalarin %681 tahlil ve tetkik sonuglarini belirtilen stire
igerisinde aldigini sdylemistir. Hastane ile ilgili katilimcilar
tarafindan genel olarak olumlu geri bildirimler yapilmistir.
Bir arastirmadaki sonuglar 1s1ginda hasta memnuniyetinin
ilgili hastane ve hekime bagh olarak biiyiik oranda

degisiklik gosterdigi goriilmiistiir (15). (Tablo-2)

Dahili ve cerrahi dallarin hasta memnuniyeti
agisindan karsilastirilmast yapildiginda dahili boliimlere
miiracaat eden hastalarin ilgili hekimlere kendilerine
ayirdiklar siire bakimindan, hekimlerin takip siirecindeki
tutumundan ve hekimlere ulasabilmek agisindan cerrahi
boliimlere gelen hastalara gore daha olumlu yanitlar
verdigi gozlenmektedir.Cerrahi boliimlere gelen hastalarin
dahili boliimlere gelen hastalara gére muayene olmak igin
daha az siire bekledikleri goriilmektedir. (Sekil 1)

Calismadaki diger bir yon verici konu bashgi da
hastalarin kendisini muayene eden hekimin yerinde olmak
isteyip  istememesiydi.  Universite mezunu  olan
katiimcilardan ilgili hekimin yerinde olmak isteyenlerin
orant %51,5, tiniversite mezunu olmayan katilimcilardan
ilgili hekimin yerinde olmak isteyenlerin orani ise %49,2
olarak bulundu. Veriler karsilastirildiginda hem egitim
seviyesi yiiksek kisilerin hem de egitim seviyesi daha
diisiik bireylerin neredeyse yarisinin kendisini muayene
eden doktorun yerinde olmak istendigi saptanmistir. Bir
calismada gortilmiistiir ki toplumsal statii algisinda
hekimler sagliga kavusturan sifatiyla taninan bir meslek
grubu oldugu icin toplum iginde toplumsal statiileri

yiiksek olarak goriilmiislerdir (15).

Hastalarm; “Evet” yanitini vermelerinin sebepleri
olarak hekimlerin yiiksek maas almalari, insanlarin
hekimlerin unvanina ve yapabileceklerine saygi duymalari
ve hekimlerin ¢alisma sartlarinin iyi ve rahat olmasi,
insanlar1 yeniden sagliklarina kavusturmalarimin giizel bir
duygu oldugunu diistinmeleri, “Hayir” yanitiu
vermelerinin sebepleri olarak ise mevcut bir iste calisan
veya oOnceden calismis kisilerin isinden ¢ok memnun

olmasi, hekimlerin yogun is temposu, ge¢ para kazanmaya

baslamalari, psikolojik olarak ¢ok yorulmalari, sosyal

durumun ve c¢alisma sartlarmin kot olmasini
gostermislerdir.
Aynm1  konu bashg, katilimclarmin yaslar

tizerinden de karsilastirmali olarak yorumlanmustir. 65 yas
ve istii katilimalarin biiyiik ¢ogunlugunun ilgili hekim
yerinde olmak istedigi goriilmektedir. Orta-yash kesim
olan 31-65 yas arasi katilimcilarin ise yarisindan fazlasi
kendisini hekim yerinde gormek istemedigini bildirmistir
(%52). 19-30 yas aras1 katilimcilarda kendisini hekimin
baskin  bir
¢ogunluktadir (%61,6). Okul ¢aginda olan ve diger yas

yerine koymak istemeyenlerin sayis
gruplarina kiyasla hekim olma olasilig1 en biiyiik olan ve
bu yiizden de daha biiyiik 6nem tasiyan geng nesil 0-18 yas
grubunun ise yarisi kendisini muayene eden hekim yerinde
gormek istedigini belirtmistir. Bu sonuglardan hareketle
gelecek neslin kendisini hekim olarak gorme konusunda
kararsiz oldugu, genc-orta yas grubunun ise hekimlik
meslegini uygulamaya pek sicak bakmadig1 soylenebilir.

(Sekil 2)
SONUC

Sonug¢ olarak yapilan calismanin 1s1ginda ve
elde

sonucunda Dokuz Eyliil Universitesi Arastirma Uygulama

anketlerden edilen bulgularin karsilastirilmasi

Hastanesindeki hekimlerin mesleki sayginliklarmin
azaldigin diistinmeleri; ¢alisma kosullar1 ve elde ettikleri
gelirleri  yetersiz  bulmalar1  sebebiyle hekimlerin
mesleklerine olan ilgisi azalmistir. Bununla birlikte yurt
disinda  ¢alismayr  alternatif ~ bir  yol  olarak
degerlendirmelerini saglamistir. Diger yandan hastalar
agisindan yaklasildiginda; muayene siiresinin, hastane
olanaklarinin tatmin edici boyutta olmadig1 goriilmiistiir.
Buna ragmen hastalarin hasta-hekim iligkisi yoniinden
olumsuz yoénde bir deger algisina sahip olmadig:
goriilmiistiir. Yapilan ¢ikarimlarin isaret ettigi husus ise
hekimlik mesleginin ve hekimlerin degerinin hekimler
agisindan olumsuz, hastalar agisindan ise negatif bir risk

tasimakla birlikte pozitif oldugu goriilmiistiir.
Tesekkiir:

Modjiilii'nde
anketleri uygulayan Melis Celik, Aydin Alisoy, Elif Kaya,

"Ogrenci Calisma gorevli olup

Mehmet Arif Kayik¢, Mehmet Nizamettin Ozmen,
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Miicahit Cin’e; anket uygulay1p tablolarin hazirlanmasinda

emegi gecen Ataman Murat Goriir ve Omer Faruk

Aydinli'ya, istatistik konularinda bilgi paylasimlari i¢in Dr.

Ogr. Uyesi Mehmet Emin Arayici'ya tesekkiir ederiz."

Cikar Catismasi: Yazarlar arasinda herhangi bir

cikar catismasi olmamuisgtir.

Finansal Destek: Calisma

igin herhangi bir

kurumdan ya da kurulustan destek alinmamuistir.
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Anxiety and obsession levels of healthcare workers
during the COVID-19 pandemic: A comparison of
the peak and post-peak period.

COVID-19 PANDEMISI SIRASINDA SAGLIK CALISANLARININ ANKSIYETE VE OBSESYON
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ABSTRACT

Aim: The main aim of this cross-sectional study was to examine the changes
in anxiety and obsession levels of doctors, nurses, health technicians and
other hospital staff working in the healthcare field in Turkey during the peak
1 and post-peak 1 periods of Novel Coronavirus Disease (COVID-19)
pandemic.

Method: 405 healthcare workers, aged between 18 and 65, working in a
training and research hospital in Istanbul, participated in the study conducted
in July and August 2020. Sociodemographic Data Form (SDF), Beck Anxiety
Inventory (BAI), COVID-19 Obsession Scale (OCS), Coronavirus Anxiety
Scale (CAS) and Thought Control Questionnaire (TCQ) were used in our
study.

Results: As a result, anxiety and obsession levels of healthcare workers
differed significantly in the two time periods and anxiety and obsession scale
scores decreased after the 1st peak period. In our study, anxiety levels of
nurses were found to be higher than those of physicians and other healthcare
workers.

Conclusion: In conclusion, female healthcare workers experienced higher
levels of pandemic-induced anxiety and preoccupation, and their ratings
significantly declined during the post-peak period.
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Yontem: 2020 yilmin Temmuz ve Agustos aylarinda gerceklestirilen
calismaya, Istanbul'daki bir egitim ve arastirma hastanesinde gorev yapan,
yaslar1 18 ile 65 arasinda degisen 405 saglik calisani katilmistir. Calismamizda
Sosyodemografik Veri Formu ( SDF), Beck Anksiyete Envanteri (BAE),
COVID-19 Takintist Olgegi (COVID-19 TO), Coronaviriis Kaygi Olgegi (CKO)
ve Diistince Kontrol Anketi (DKA) kullanilmistir.

Bulgular: Sonug olarak saglik calisanlarmin anksiyete ve obsesyon diizeyleri
iki zaman diliminde 6nemli &lctide farklilik gosterdi ve 1. pik donemi
ardindan kayg ve takint1 6lcegi puanlar1 azaldi. Calismamizda hemsirelerin
kaygi diizeyleri doktor ve diger saghk calisanlarma gore daha yiiksek
bulunmustur.

Sonug: Sonug olarak kadin saglik calisanlar1 arasinda salginin neden oldugu
anksiyete ve obsesyon diizeylerinin arttig1 ve pik sonrasi dosnemde puanlarda

onemli bir diistis oldugu gortildii.

Anahtar kelimeler: COVID-19, saglik ¢calisani, anksiyete ve obsesyon diizeyi

The first case of Novel Coronavirus Disease
(COVID-19), a global pandemic, was reported in Wuhan,
China, on December 31, 2019 (1), and the first COVID-19
case in Turkey was seen on March 11, 2020 (2). The World
Health Organization (WHO) declared it a Pandemic on
March 11, 2020, because there is no specific treatment, it
causes rapid human-to-human respiratory transmission,
and it poses a serious threat to physical and mental health
(3). According to a WHO report dated March 14, 2021,
COVID-19 has infected more than 189 million people
worldwide, causing the deaths of more than 2.5 million
people (4). In Turkey, the highest number of new cases
were reported on April 11, 2020, and the highest number of
deaths on April 19, 2020, during the pandemic's first peak
period. The number of new cases and deaths has decreased
as of 20 April 2020, with the number of new cases reaching
a low in the first week of June. However, as a result of the
lifting of many bans and increased socialization during the
"reopening” period, which began on June 1, the number of
daily cases surpassed 1500 by the first weeks of September,
and the case curve rapidly increased towards the second
peak (5).

When it comes to working during epidemics,
healthcare workers are the most at risk (6). During disease
periods, such as large-scale epidemics, health workers face
physical and psychological strain (7). Situations such as

increased infection and transmission risk, stigma, isolation,
and a lack of communication with family members of
healthcare workers working in the COVID-19 epidemic in
Wuhan cause stress, anxiety, and depression symptoms, as
well as psychological problems such as insomnia and
anger, and these symptoms can impair employees'
attention and decision-making. It is stated that it can have
a negative impact on their ability to give and may have a
long-term impact on their general health (8). Similarly,
during the SARS pandemic, among the causes of anxiety in
hospital workers were a lack of sufficient information about
the pathogen, the rapid exchange of medical information
and renewed procedures, extraordinary measures taken to
ensure infection control, decreased communication among
healthcare professionals, the influence of the media, stigma,
and infection of healthcare workers. Furthermore, during
the epidemic, increased work stress, concerns about one's
own and other people's health, social isolation, and
avoidance were found to be effective in the acute stress
response of healthcare workers (9). In one study, more than
half of the health workers who took part in the A/HIN1
influenza pandemic were concerned about the possibility
of infecting their family and friends, as well as the effects of
the disease on their health (10).

It is critical for preventive mental health to be able
to define the mental health of healthcare professionals as
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accurately as possible, taking into account the decrease in
work efficiency and psychological problems that will result
from the pandemic's mental damage in healthcare
professionals. This cross-sectional study primarily aimed to
examine changes in anxiety and obsession levels among
doctors, nurses, health technicians, and other hospital staff
working in Turkey’s healthcare sector during the first peak
and post-peak periods of the COVID-19 pandemic. It was
that hospital
heightened levels of anxiety and obsessions during the
peak phase of the COVID-19 pandemic.

hypothesized staff would experience

METHOD
Participants

Participants in the study, which was conducted in
July and August 2020, include 405 healthcare professionals
aged 18-65 who work in an Istanbul training and research
hospital. The scales were shared through common social
media platforms used by hospital staff, and 405 individuals
completed them. The scales were completed in a single
session. In the first set of questions for the OCS, BAI, and
CAS, participants were instructed to 'consider the month of
April when answering the questions,' while in the second
set, they were asked to 'consider June and subsequent

months when answering the questions.
Approval by the Ethics Committee

Beykent University Faculty of Medicine Training
and Research Hospital Clinical Research received Ethics
Committee approval with decision number 2020/0374.

The Study's Design

In this cross-sectional study, participants were sent
a sociodemographic data form and scales via e-mail. First,
an explanation of the scales to be used for the purpose of
the study was provided online, and the study began with
of the
Sociodemographic Data Form (SDF), Coronavirus Anxiety
Scale (CAS), Obsession with COVID-19 Scale (OCS), Beck
Anxiety (BAI), and Thought
Questionnaire (TCQ) were used in our study. CAS, OCS
and BAI questions were asked separately for the COVID-19

the approval informed consent form. The

Control

Inventory

pandemic's first peak and post peak phase. Participants
were asked to respond using April 2020 as the peak period

and June 2020 and the following period as the post peak
period.

Scales

Sociodemographic Data Form (SDF): In the
sociodemographic data form, questions about age, gender,
marital status, having children, job description, how many
years he worked, whether he had a physical-metabolic
medical or psychiatric illness, whether he was in the
COVID-19 diagnosis and treatment process, and whether

he was diagnosed with COVID-19 were asked.

The Coronavirus Anxiety Scale (CAS): CAS, a one-
dimensional, five-item Likert-type scale created by Lee et
al. (11), is intended to evaluate dysfunctional anxiety
associated with COVID-19. Evren et al. have demonstrated
its validity and reliability in a Turkish sample (12).

Obsession with COVID-19 Scale (OCS): Lee et al.
developed a one-dimensional, five-point Likert-type scale
consisting of four questions to detect dysfunctional thought
related to COVID-19 (13). Scores of 7 and higher indicate
coronavirus-related dysfunctional thinking, according to et
al (12).

Beck Anxiety Inventory (BAI): It is a self-
assessment scale developed by Beck et al. (1988) to assess
individuals' anxiety levels. It is a Likert-type scale with 21
items and a score range of 0-3. It is possible to say that as
the scale score rises, so does the level of Anxiety (14,15).

Conducted a Turkish validity and reliability study.

Thought Control Questionnaire (TCQ): Wells et al.
created the scale in 1994 to reveal the frequency of intrusive
thoughts and control strategies (16). The scale, which has
30 items and a 4-point Likert type, has 5 sub-dimensions.
Subdimensions include distraction (TCQ-D), social control
(TCQ-SC), worrying (TCQ-W), self-punishment (TCQ-SP),
and reappraisal (TCQ-R). Yorulmaz conducted a validity
and reliability study in Turkey in 2008 (17).

Data analysis

The SPSS-24 package program was used to analyze
the data collected during the course of the study. To
determine whether the continuous variables fit the normal

distribution, the Kolmogorov-Smirnov test was used.
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Continuous variables were found to deviate from the
normal distribution (p<0.001). Descriptive statistics are
presented in the form of mean standard deviation for
continuous variables and number of cases and (percentage)
for categorical variables. The Spearman correlation test was
used to determine whether there is a statistically significant
relationship between continuous or sortable variables. The
Wilcoxon Signed Ranks Test was used to compare peak and
post-peak period scale scores, the Kruskal-Wallis test, and

the Pairwise Comparison test was used to compare scale

scores of groups of three and above, and the Mann Whitney
U Test was used to compare scale scores of paired groups.
In the study, statistical significance was determined using
the p<0.05 level.

RESULTS

There were 239 female participants and 166 male
participants in the study. Table 1 displays the demographic

information of the participants.

Table 1: A table of the participants' sociodemographic data.

N %

Gender Female 239 59.0

Male 166 41.0
Marital status Single 253 62.5

Married 152 37.5
Task group Doctor 106 26.2

Nurse 144 35.6

Technician 94 23.2

Other 61 15.1
Participating in ~ COVID Yes 245 60.5
diagnosis and treatment

No 160 39.5
Obtaining a COVID diagnosis Yes 19 4.7

No 386 95.3
Having a psychiatric Yes 7 17
diagnosis in the past

No 398 98.3
Having  another  medical Yes 43 10.6
illness diagnosed

No 362 89.4
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Table 2 displays the minimum, maximum, mean,
and standard deviation values of the scale scores used in
the study.

Table 2: Scale score descriptive findings.

N Minimum Maximum Mean Std.
Deviation

CAS-Peak period 405 5.00 25.00 8.1037 3.84593
CAS-Post-peak 405 5.00 25.00 6.9901 2.96680
period

OCS-Peak period 405 4.00 20.00 8.0469 3.42389
OCS-Post-peak 405 4.00 20.00 8.9704 3.64503
period

BAI-Peak period 405 .00 47.00 10.7062 10.89873
BAI-Post-peak 405 .00 44.00 6.9210 8.59361
period

TCQ-D 405 6.00 24.00 15.3753 4.01881
TCQ-SC 405 6.00 23.00 14.7062 2.80383
TCQ-W 405 6.00 23.00 10.6938 3.02057
TCQ-SP 405 6.00 21.00 9.4617 2.67675
TCQ-R 405 6.00 24.00 14.2815 3.38967
Total TCQ 405 39.00 102.00 64.5185 9.93458

CAS: Coronavirus Anxiety Scale, OCS: COVID-19 Obsession Scale, BAIL: Beck Anxiety Inventory, TCQ: Thought
Control Questionnaire, TCQ-D: Thought Control Questionnaire-distraction, TCQ-SC: Thought Control Questionnaire-
social control, TCQ-W: Thought Control Questionnaire-worrying, TCQ-SP: Thought Control Questionnaire-self-
punishment, TCQ-R: Thought Control Questionnaire-reappraisal.

When the peak and post-peak periods were their BAI score in the post-peak period. Table 3 shows a
compared, it was discovered that 156 participants had a  comparison of peak period and post-peak period scale
decrease in their CAS score, 148 participants had a decrease  scores.

in their OCS score, and 221 participants had a decrease in
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Table 3: Shows the Wilcoxon Signed Ranks Test results for participants' peak and post-peak period CAS, OCS, and
BAI scale scores.

Group N Mean Rank Sum of Ranks V4 P
CAS Negative 156 88.76 13846.00 -10.075 .000
ranks
Positive ranks 15 57.33 860.00
Ties 234
ocCs Negative 148 93.92 13900.50 -8.685 .000
ranks
Positive ranks 30 67.68 2030.50
Ties 227
BAI Negative 221 132.94 29379.00 -11.618 .000
ranks
Positive ranks 31 80.61 2499.00
Ties 153

Wilcoxon Signed Ranks Test
CAS: Coronavirus Anxiety Scale, OCS: COVID-19 Obsession Scale, BAIL: Beck Anxiety Inventory.

A statistically significant difference was found in the
comparison of the CAS, OCS, and BAI scores in terms of the
genders of the participants in both the peak and post-peak
periods, with women having higher scale scores than men
in both periods. (Peak period u: 12264.5, p<0.001; 14958,
p<0.001; 12615.5, p<0.001; post-peak period u: 14405.5,
p<0.001; u: 15338.5, p<0.001; u: 14725, p<0.001).

A statistically significant difference was found
between the scores of CAS (h: 14.570, p: 0.002), OCS (h:
18.761, p<0.001), and BAI (h: 18.270, p<0.001) when the peak
period scale scores of the participants were compared
according to their duties in the hospital (Table 4).
According to post hoc pairwise comparisons test results,
during the peak period of the participants, the CAS scores
of nurses were statistically significantly higher than both
doctors and other hospital staff, OCS scores are higher in
nurses and technicians than in other hospital workers, BAI
scores are higher for nurses than doctors and other health
professionals, and it was determined that it was higher in

technicians than in other healthcare workers.
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Table 4: Comparison of peak period scale scores based on participant task distribution.

Description of N Mean Rank H P Post hoc
the job

CAS Doctor 106 185.15 14.570 .002 Nurse> Other
Nurse 144 227.90 Nurse> Doctor
Technician 94 206.03
Other 61 170.58

ocCs Doctor 106 188.70 18.761 .000 Nurse> Other
Nurse 144 221.27 Technician > Other
Technician 94 223.04
Other 61 153.85

BAI Doctor 106 187.07 18.270 .000 Technician > Other
Nurse 144 227.72 Nurse> Other
Technician 94 212.55 Nurse> Doctor
Other 61 157.61

Kruskal-Wallis test, post hoc Pairwise Comparison test

CAS: Coronavirus Anxiety Scale, OCS: COVID-19 Obsession Scale, BAI: Beck Anxiety Inventory.

In the comparison of the scale scores of the
participants after the peak period according to their duties
in the hospital; A statistically significant difference was
found between CAS (h:19.453, p<0.001), OCS (h:13.592, p:

0.004), BAI (h: 19.000, p<0.001) scores. They have

significantly higher CAS scores than doctors, nurses have

significantly higher OCS scores than doctors and other
hospital staff, and nurses and technicians have significantly
higher BAI scores than doctors. These findings are based on

the results of a post hoc pairwise comparison test. Table 5.

Table 5: Shows the Spearmans Correlation analysis results for the participants' TCQ, CAS, OCS, and BAI scores.

CAS CAS OCS OCS BAI BAI
Peak Post Peak Post Peak Post
period peak period peak period peak
period period period
TCQ-D r .077 .080 .041 .001 .066 -.006
p 120 .106 411 977 182 903
TCQ-SC r .077 123 .072 .061 .071 135
p 122 .013 147 217 154 .007
TCQ-W r 275 273 219 239 282 254
p .000 .000 .000 .000 .000 .000
TCQ-SP r 299 255 246 242 338 270
p .000 .000 .000 .000 .000 .000
TCQ-P r 128 .094 .088 .047 130 .039
p .010 .058 .078 341 .009 435
Total TCQ r 250 .245 181 165 239 171
p .000 .000 .000 .001 .000 .001

AS: Coronavirus Anxiety Scale, OCS: COVID-19 Obsession Scale, BAI: Beck Anxiety Inventory, TCQ: Thought Control
Questionnaire, TCQ-D: Thought Control Questionnaire-distraction, TCQ-SC: Thought Control Questionnaire-social control, TCQ-W:

Thought Control Questionnaire-worrying, TCQ-SP: Thought Control Questionnaire-self-punishment, TCQ-R: Thought Control

Questionnaire-reappraisal.
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DISCUSSION

The anxiety and obsession levels of healthcare
workers were compared during the peak and post-peak
periods of the COVID-19 epidemicin this study. As a result,
there was a significant difference in the anxiety and
obsession levels of healthcare professionals between the
two periods, and the anxiety and obsession scale scores
were lower after the peak period.

In a study conducted in China, healthcare workers
were given the Symptom Checklist (SCL-90) as a pre-test
and post-test at 6-week intervals during the epidemic and
post-epidemic period. Except for somatization, there was a
significant decrease in anxiety, obsessions, and other
symptoms in the post-epidemic period, with the highest
decrease in anxiety symptoms (18). There was a similarity
between the findings of this study and the findings of our
study. The increased workload during the peak period, as
well as the uncertainty about the disease and its treatment,
may have caused anxiety and obsession symptoms to
emerge in healthcare workers. During the epidemic, nurses
had the highest anxiety levels, followed by other healthcare
workers and doctors. During the epidemic period,
obsessive-compulsive symptoms have the highest scores.

Nurses' anxiety levels were found to be higher than
doctors' and other health workers' in our study.
Furthermore, the anxiety and obsession symptoms of
employees who provided medical services during the
epidemic's peak period were significantly higher than those
of other employees, while only the obsessive symptoms
were significantly higher in the post-peak period. Nurses'
anxiety levels were found to be higher than doctors' and
other healthcare professionals' in studies conducted in
China (19, 20, 21). A study conducted in Saudi Arabia
discovered that nurses' anxiety levels were higher during
the pandemic period (22). In one study, it was discovered
that the anxiety, OCD, somatization, and depression scores
of hospital healthcare professionals were higher than those
of other hospital employees (23). Furthermore, the fact that
medical service workers are more likely to come into
contact with infected people than other workers may
explain this situation.

In our study, women's scale scores were statistically

significantly higher than men's in both the peak and post-

peak periods. Female health workers had higher anxiety
levels than male health workers, according to a study
conducted in Turkey (24, 25). Women's anxiety levels were
found to be higher in a study conducted with healthcare
professionals in Spain (26). A similar finding was reported
in a Chinese study (20). Female physicians were found to
have higher anxiety levels in a study with doctors in
Pakistan, and it was reported that there are two major
causes of anxiety in doctors, the first being a lack of
and the

transmission of the disease to family members (27). This

protective equipment, second being the
can be explained by the fact that women have a higher
incidence of anxiety disorders than men.

In a Chinese study, the presence of a medical disease
through contact with COVID-19 patients was identified as
a risk factor for obsessive compulsive symptoms. Female
gender, medical disease presence, and contact with COVID
patients have all been identified as risk factors for anxiety
symptoms (23). Another study found that working in the
front-line treatment of covid,

intensive care unit,

exhaustion, and secondary traumatization predicted
anxiety (28). Another study found that being a doctor and
being male were among the factors predicting anxiety that
were negatively related to anxiety (29). While female
gender and participation in COVID diagnosis and
treatment were found to be risk factors for anxiety and
obsessive symptoms during the peak period, only female
gender was found to be a risk factor in the post-peak
period. This could be due to increased knowledge about
disease transmission, easier availability of protective
equipment, and a reduction in workload.

Anxiety and punishment, which are sub-
dimensions of the thought control scale (TCQ), were
discovered to have a positive and weak correlation with the
scales used in both phases (coronavirus
and beck

Coronavirus anxiety and beck anxiety scales; re-evaluation

anxiety,

coronavirus  obsession anxiety scales).
in the peak phase and social control sub-dimensions in the
post-peak phase demonstrated a positive and weak
correlation, respectively. The cognition system may have
used the strategy of urgent reassessment to reduce the
negative affect and experience during the peak phase (30).
New regulations for public health have been introduced as

part of the process known as the new normal, which
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coincides with the post-peak period. The social control
factor may have allowed society to keep up with this
process and new habits (31). The health professionals may
have caused them to focus on undesirable thoughts and
results with the stress of being at risk at all times by using
self-punishment and worrying strategies during the peak
and post-peak phase (32). While working in the frontline
poses a risk to healthcare professionals' mental health, the
level of cognition used a temporary positive strategy such
as re-evaluation to protect itself, but also suppressed itself
by incorporating both phases such as anxiety and self-

punishment.
CONCLUSION

As a result, the frequency of anxiety and
obsessions caused by the pandemic has increased among
female health workers. Anxiety levels in nurses and
obsession levels in health technicians were found to be
significantly higher than in the other groups. The post-peak
phase saw a significant decrease in scores. According to the
TCQ scale, which determines the methods developed to
combat unwanted and unpleasant thoughts; reevaluation
in the peak phase, worrying and self-punishment in both
phases; and a significant relationship between the social
control sub-dimension and the scales in the post-peak
phase. It is critical to provide psychological support for the
mood they experience according to the peak phases in
order to reduce the worries of health workers, ensure their
mental health, and increase their work efficiency.
Psychological pressure has increased in nurses working
with the suspected patient group, and anxiety levels may
have been higher than in hospital staff working with the
tested patient group. We believe that clear and trustworthy
information on this subject reduces stress. At the same time,
these studies provide important clues about the type of
psychological intervention that should be performed by
concretizing which psychological symptoms outweigh
among different branches and revealing the triggering
causes. The elimination or reduction of triggering factors
helps to balance health workers' mental health. Mental
health deterioration will become chronic in the following
periods, causing harm to the individual first and then to
society. It is also critical to research intervention methods

to avoid this.

The study's limitations

The fact that the questionnaire was administered
online, the number of nurses who participated was higher
than in the other groups, and the application of this study
during the post-peak period were all limitations in our
study. Additionally, the
compounded by the inability to conduct face-to-face

study's limitations were
interviews, which precluded the establishment of a clinical

diagnosis.
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ABSTRACT

Background: It is imperative to closely monitor patients for adverse effects of
immunosuppressive (IS) agents, widely used in treating glomerulonephritis
(GN). Our study aimed to investigate the occurrence of any drug-related
adverse events in patients with primary GN, explicitly focusing on IS.

Methods: The present study analyzed 162 adult GN patients treated with IS
drugs. The study scrutinized the demographic and clinical profiles of the
patients, laboratory findings, and any side effects associated with IS drugs.
We further investigated the patients for frequency and nature of infections,
musculoskeletal and gastrointestinal symptoms, thromboembolism, new-
onset diabetes, avascular necrosis, neuropsychiatric side effects, and
premalignant conditions.

Results: The study comprised a diverse group of patients with a male
majority of 51.9% and a mean age of 37.2+12.9 years. The patients were under
clinical observation for an average of 69.6+40.1 months, and during the
treatment, 71% experienced at least one adverse effect. After evaluating the
data, we did not find a significant correlation between the GN type and the
presence of side effects. Research demonstrates that patients receiving
corticosteroids (CS) exhibit a higher incidence of myopathy than those
receiving other IS therapies (p=0.001). Hypoalbuminemia (OR: 2.05; 95% CI:
1.82-2.28; p =0.001) and steroid treatment (OR: 1.04; 95% CI: 1.01-1.06; p =
0.009) are significantly associated with increased risk of adverse outcomes.

Tuba YUCE INEL Conclusion: In cases of GN, it is not unusual for patients to encounter
Dokuz Eylul University, Faculty of adversities associated with IS treatment, primarily when there is a
Medicine, Division of Rheumatology, Izmir, comorbidity of hypoalbuminemia and CS exposure. The probability of these
Turkey side effects occurring may increase under such circumstances.
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E-posta: dr.tubayuce@yahoo.com * Patients diagnosed with GN should undergo meticulous monitoring to
Bhttps://orcid.org/ 0000-0001-9026-9641 detect any potential adverse effects that may arise from the administration of

IS agents

e The probability of experiencing side effects is higher when
hypoalbuminemia and CS exposure are present.

* The present study suggests no discernible correlation between the type of
GN and side effects
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Amag: Glomeriilonefrit (GN) tedavisinde yaygm olarak kullanilan
immiinosupresif (IS) ajanlarin yan etkileri acisindan hastalarin yakindan
izlenmesi gerekmektedir. Calismamiz, ozellikle IS'ye odaklanarak, primer
GN'li hastalarda ilaca sekonder goriilen yan etkileri arastirmay1 amaclad.

Yontemler: Bu calismaya IS ajanlarla tedavi edilen 162 yetiskin GN hastas1
dahil edildi. Calismada hastalarin demografik ve klinik 6zellikleri,
laboratuvar bulgular1 ve IS ilaglarla iligkili yan etkiler incelendi. Hastalar;
enfeksiyonlarin sikligi ve natiirti, muskuloskeletal ve gastrointestinal
semptomlar, tromboembolizm, yeni baslayan diyabet, avaskiiler nekroz,
noropsikiyatrik yan etkiler ve premalign durumlar acisindan da arastirildi.
Bulgular: Hastalarin 9%51,9'u erkekti ve yas ortalamasi 37,2+12,9 yild1.
Hastalar ortalama 69,6+40,1 ay stireyle klinik gozlem altinda tutuldu ve
tedavi sirasinda %71'inde en az bir yan etki gortildii. Veriler incelendiginde
GN tipi ile yan etki varligi arasinda anlamli bir korelasyon saptanmadi.
Kortikosteroid (KS) alan hastalarm, diger IS tedavilere gére daha yiiksek
miyopati insidansi sergiledigi gosterildi (p=0,001). Hipoalbtiminemi (OR:
2,05; %95 GA: 1,82-2,28; p =0,001) ve steroid tedavisi (OR: 1,04; %95 GA: 1,01-
1,06; p = 0,009), yan etki riskinin artmasiyla anlaml sekilde iliskili bulundu.
Sonug: GN vakalarinda, 6zellikle hipoalbtiminemi ve KS maruziyetinin eslik
ettigi durumlarda, hastalarin IS tedavisiyle iliskili yan etkilerle karsilasma
olasilig1 artabilir.

Ana noktalar:

* GN tanili hastalar, IS ajanlardan kaynaklanabilecek olas1 yan etkileri tespit
etmek icin dikkatli bir sekilde izlenmelidir.

* Hipoalbuminemi ve kortikosteroide maruziyet, yan etki goriilme olasiligimni
artirir.

* Bu calismada, GN tipi ile yan etkiler arasinda anlaml bir iliski olmadig:
gortlmiistiir.

Anahtar Kelimeler: Glomeriilonefrit, yan etkiler,
immiinosupresif tedaviler

enfeksiyonlar,

The current immunosuppression strategies may not

provide sufficient relief, particularly in recurring or

glomerulonephritis (GN), which is one of the essential
causes of kidney failure, presented with hematuria,
different

hypertension, and other organ involvements (such as

amounts of  proteinuria, leukocyturia,
purpura, arthritis, pulmonary hemorrhage). Patients who
do not receive treatment are at a higher risk of developing
protein malnutrition, acute kidney failure, hyperlipidemia,
accelerated atherosclerosis, venous or arterial thrombosis,
pulmonary embolism, and infection(1). As clinicians, we
aim to provide treatment regimens that minimize
complications and prevent disease progression with the

lowest IS drug exposure.

treatment-resistant GN. Nonspecific drugs, though useful,
may cause unintended toxicity and compliance issues. In
cases where drugs with narrow therapeutic windows are
utilized, it is essential to balance the potential risks and
benefits. Decreasing drug doses to minimize the risk of
infections may result in disease reactivation, while
increasing immunosuppressants to address relapse may
heighten the risk of infections. Infectious agents can also
trigger disease recurrence. The current challenge is to
adjust the drug dose and duration to limit conditions and

other adverse events without recurrence. Our study aimed



to offer valuable information regarding the potential
adverse effects of IS therapy in patients diagnosed with

primary GN.
METHODS

We conducted a study involving 162 patients with

primary GN, specifically primary membranous
nephropathy (PMN), focal segmental glomerulosclerosis
(FSGS), glomerulonephritis
(MPGN), (MCD),

immunoglobulin A nephropathy (IgAN), confirmed by

membranoproliferative

minimal change disease and
kidney biopsy. Exclusion criteria for this study included the
following: (1) absence of a 12-month follow-up, (2) presence
of diabetes mellitus (DM), (3) presence of another
autoimmune disease, (4) missing data, and (5) presence of
malignancy or viral hepatitis.

Reviewing their medical records, we collected the
patients' demographic, clinical, and laboratory data.
Throughout the patient's follow-up, we documented the
occurrence and nature of any infections they encountered,
including upper and lower respiratory infections,
gastrointestinal (GI), urinary tract, skin, and soft tissue
infections, as well as viral infections like herpes simplex
and varicella-zoster virus. The patient's blood, urine, tissue
culture results, and parenteral antibiotherapy requirements
were investigated. We examined patients” files for
myopathy, GI side effects (nausea, vomiting, diarrhea,
abdominal pain, dyspeptic complaints, GI bleeding, high
transaminase level, hyperbilirubinemia), and malignancy.
The diagnosis of avascular necrosis (AVN) was verified by
magnetic resonance imaging (MRI). The presence of
neuropsychiatric events such as depression, psychosis,
severe headache, and seizures

delirium, confusion,

observed after the initiation of IS medication was
investigated. Assessment of kidney function was
performed by estimating the glomerular filtration rate
using the Chronic Kidney Disease Epidemiology
Collaboration formula. The urinary protein-to-creatinine
ratios were also utilized in the study to measure the level of
proteinuria in patients. In addition, the study evaluated the
use of preferred IS drugs and the duration of treatment.
Starting in 2012, patients were treated according to the
Kidney Disease Improving Global Outcomes (KDIGO)

guidelines, ensuring they received the most appropriate
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and effective treatment for their kidney disease(2).
Mortality has been verified via the death notification

system.

This study has obtained ethical approval from the
Non-invasive Clinical Ethics Committee of Istanbul
University Faculty of Medicine, with decision number
2023-2265277. The ethical principles of the Declaration of
Helsinki have conducted all the procedures in this study.

Statistical analysis

Data entry and analysis were executed utilizing
SPSS 21, a robust statistical software. The normality
assessment was conducted using the Kolmogorov-Smirnov
test. Mean + standard deviation (SD) was used to represent
continuous variables, while nominal and ordinal data were
presented as percentages. To compare continuous variables
between two independent groups, the Mann-Whitney U
test was utilized, whereas Fisher's exact test was employed
for categorical variables. A logistic regression analysis was
carried out to determine the predictive factors influencing
side effects. The statistical significance was set at a two-

tailed P value of 0.05 or lower.
RESULTS

The data of 162 patients with primary GN (84 male,
mean age 37.2+12.9 years) who used IS agents were
analyzed. The distribution of patients included in the study
was as follows: 34.5% (n=56) PMN, 17.3% (n=28) FSGS,
27.2% (n=44) IgAN, 15.4% (n=25) MPGN, 5.6% (n=9) MCD.
At least one side effect due to IS drugs was detected in
71.1% (n=115) patients. The study found that a significant
percentage of patients with PMN, FSGS, IgAN, and MPGN
experienced adverse effects secondary to drugs. All
patients with MCD reported adverse effects. Presented in
Table 1 are the demographic characteristics and laboratory
findings of the patients.
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Table.1 Demographic, clinical and laboratory characteristics of patients with primary glomerulonephritis

Age,(years)* 37.2 (£12.94)
Gender (male), n (%) 84 (51.9)
Body mass index * 26.3 (+4.62)
Smoker, n (%) 34 (30.9)
Follow-up duration,(months)* 69.6 (+40.1)
Distribution of diagnosis, n (%)
Membranous GN 56 (34.6)
FSGS 28 (17.3)
IgAN 44 (27.2)
MPGN 25 (15.4)
MCD 9 (5.6)

Baseline sistolic blood pressure, mmHg*

131 (+23.66)

Baseline diastolic blood pressure, mmHg* 83 (£14.72)

Baseline laboratory test results*

Leukocyte /mm?

9549 (+4252.2)

Creatinine (mg/dL) 1.13 (+0.95)
eGFR 87.9 (£34.25)
Albumin (g/dL) 2.92 (+0.89)
Total protein (g/dL) 5.45 (£1.23)
Spot urine protein creatinine ratio 5.92 (¢6.22)
Antihypertensive agents, n (%)
ACE inhibitors 119 (73.5)
ARB 108 (66.7)
CCB 54 (33.3)
Diuretics 63 (38.9)
Beta blockers 8 (4.9)
Distribution of immunosuppressive agents used, n (%)
Steroid 143 (88.3)
Cyclophosphamide 8(4.9)
Rituximab 4(2.5)
Azathioprine 35 (21.6)
Mycophenalate mofetil 51 (31.5)
Cyclosporine 58 (35.8)
Tacrolimus 10 (6.2)
Duration of steroid use* 27.9+27.8
Number of exacerbations* 0.9 (x0.99)

*mean (+SD)

The study observed that many patients experienced
upper respiratory tract infections (URTIs) as a side effect.

The incidence of URTIs varied among different types of

kidney diseases, with the highest rate observed in patients
with IgAN. URTI was observed in 42.8% (n=12) of patients
with FSGS, 30.3% (n=17) of PMN, 47.7% (n=21) of patients



with IgAN, 28% (n=7) of patients with MPGN, 33.3% (n=3)
of patients with MCD. Viral agents caused one-fifth of these
URTIs. During follow-up, it was observed that 28.6% of
patients with PMN, 46.4% with FSGS, and 30.2% with IgAN
were diagnosed with lower respiratory tract infections
(LRTI). Notably,
identified in the sputum culture of one patient, while

Mycobacterium tuberculosis was
atypical mycobacteria were detected in bronchoalveolar
lavage fluid in another.

Urinary tract infection (UTI) was detected in 19.8%
(n=32) patients once, in 4.9% (n=8) patients twice, in 1.9%
(n=3) patients three times, and in 0.6% (n=1) patients nine
times. Escherichia coli (n=23) was the most common

bacteria detected in the patient's urine cultures. Klebsiella
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pneumonia (n=3), enterococcus spp (n=1), chlamydia
trachomatis (n=1), ureaplasma urealyticum (n=1), and
candida spp (n=1) were also detected.

Soft tissue infection was observed in five patients
with PMN, three with FSGS and IgAN, and two with
MPGN,; this risk was independent of diagnosis. Morganella
morganii (n=1) and listeria monocytogenes (n=1) were
identified in tissue culture.

Only 7.4% of patients required hospitalization for
intravenous antibiotic therapy (PMN=4, FSGS=1, IgAN=4,
MPGN=3).
observed between the diagnosis and the likelihood of

However, no discernible correlation was

hospitalization. Table 2 lists the common side effects

associated with different types of GN.

Table 2. Common side effects according to type of primary glomerulonephritis

PMN

n (%)
Any infection 34 (60.7)
Hospitalization due to 4(7.1)
infection
Neuropsychiatric event 8 (14.3)
Secondary diabetes mellitus 7 (12.5)
Cataract 5(8.9)
Avascular necrosis 6 (10.7)
Myopathy 26 (46.4)
Gastrointestinal side effect 20 (35.7)
Venous thromboembolism -
Osteoporosis 7 (12.5)

During IS therapy, premalignant conditions were
observed and closely monitored in patients. Throughout
the follow-up period, a variety of conditions emerged,
including pituitary macroadenoma (n=1), severe dysplasia
in the colon (n=1), tubular adenoma (n=1), thyroid papillary
microcarcinoma (n=1), basal cell microcarcinoma (n=1), and
villous adenoma with moderate dysplasia (n=1).

Patients were closely monitored for the potential
development of AVN, a debilitating condition that
diminishes their quality of life and restricts their mobility.
MRI-confirmed AVN was unrelated to the patient's
diagnosis (PMN=6, FSGS=2, IgAN=1, and MPGN=3). No

correlation was found between the use of IS and the onset

IgAN FSGS MPGN MCD p
n (%) n (%) n (%) n (%)  value
32 (72.7) 21 (75) 19(76)  6(66.7) 0532
4(9.1) 1(3.6) 3(12) - 0.685
10227)  3(10.7) 5 (20) 1(11.1)  0.643
1(2.3) 3(10.7) 4 (16) 2(222) 0237
2 (4.5) 1(3.6) 2(8) - 0.736
1(2.3) 2(7.1) 3(12) - 0.396
12(27.9) 13 (46.4) 12(48)  3(333) 0.309
15 (34.1) 8 (28.6) 7 (28) 5(55.6) = 0.608
1(2.3) - 1(4) - 0.543
3 (6.8) 3 (10.7) 4 (16) 1(11.1)  0.820

of AVN. Additionally, there was no statistically
significant relationship between the CS use duration and
AVN development (p=0.665).

One of the critical side effects that reduce drug
compliance is GI symptoms. 35.7% (n=20) patients with
PMN, 28.6% (n=8) patients with FSGS, 34.1% (n=15)
patients with IgAN, and 28% (n=7) patients with MPGN
had GI side effects independent of primary diagnosis. GI
adverse effects of MMF constitute a significant concern in
our cohort, as this adverse event increased 2.2-fold in MMF
users (p = 0.017). Although around one-third of patients
CS or (CsA)

gastrointestinal complaints, this was not statistically

using cyclosporine experienced
significant. Salmonella (n=2) and Clostridium difficile (n=1)

were found in stool samples for diarrhea etiology.
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After a comprehensive investigation, we also
considered the possibility of cataracts, specifically in
patients who have been on CS for a prolonged period at
high doses. Nevertheless, in our cohort, we did not find any
conclusive connection between drug usage and the
formation of cataracts. Furthermore, our results did not
indicate any link between the type of GN and the
occurrence of cataracts.

In order to identify potentially reversible drug-

induced myopathies in our patients, we conducted a

thorough inquiry into musculoskeletal complaints. Our
findings showed that myopathy was observed in a
significant number of patients across several conditions,
including 46.4% of those with PMN, 46.4% of those with
FSGS, 27.9% of those with IgAN, and 48% of those with
MPGN. Of all the patients, approximately 45.8 who were
administered CS developed myopathy, demonstrating a
statistically significant correlation (OR:15,1; 95% CI: 1.97-
116, p=0.001). Table 3 summarizes the drug's observed side
effects.

Table 3. Common side effects according to immunosupressive agents

steroid

n (%)
Any infection 102 (71.3)
Hospitalization due to 10 (7)
infection
Neuropsychiatric event 23 (16.1)
Secondary diabetes mellitus 14 (9.8)
Cataract 10 (7)
Avascular necrosis 12 (8.4)
Myopathy *65 (45.8)
Gastrointestinal side effect 51 (35.7)
Venous thromboembolism 2 (1.4)
Osteoporosis 18 (12.6)
*between groups p<0.05

As our therapeutic drugs can impact glucose
metabolism, we closely monitored our patients for the
possible development of DM. During the follow-up period,
we observed that 13.7% (n=7) of the patients using MMF,
9.8% (n=14) of those using CS, and 15.5% (n=9) of those
receiving CsA developed DM. The type of GN did not
influence the development of drug-induced DM.

According to this study, patients who present
higher levels of proteinuria upon diagnosis may experience
side effects more frequently when treated with IS agents
(p=0.004). Furthermore, the study
hypoalbuminemia (OR: 2.05; 95% CI: 1.82-2.28; p=0.001)
and CS treatment (OR: 1.04; 95% CI: 1.01-1.06; p = 0.009) as

risk factors for side effects.

revealed

CsA MMF AZA Tacrolimus

n (%) n (%) n (%) n (%)
43 (74.1) 37 (72.5) 23 (65.7) 7 (70)
4(6.9) 6 (11.8) 2(5.7) -
12 (20.7) 9 (17.6) 9 (25.7) 1 (10)
9 (15.5) 7 (13.7) 3 (8.6) 1(10)
1(1.7) 5(9.8) 1(2.9) 1 (10)
6 (10.3) 3(5.9) 3(8.6) -
28 (48.3) 21 (42) 10 (29.4) 5 (50)
22 (37.9) *24 (47.1) 12 (34.3) 4 (40)
8 (13.8) 4(7.8) 5 (14.3) 1 (10)
DISCUSSION

The incidence rates of various types of primary GN
in adults range from 0.2-2.5/100000/year (3). GN is a
collection of diverse kidney diseases that accounts for
nearly one-fifth of chronic kidney disease cases.
Regrettably, GN is also the primary cause of kidney failure
among young adults(4). Clinicians can add IS drugs to
conservative treatments, taking into account factors such as
comorbidity, age, possible drug side effects and
interactions, life expectancy, and the patient's kidney
reserve. The fundamental objective is to devise a
therapeutic plan that adheres to the 'Primum non-nocere’
principle, thereby preserving kidney function. Our primary

aim is to showcase authentic, real-life data.



Patients diagnosed with nephrotic syndrome are at
a heightened risk of developing infections. This is
attributed

immunoglobulin G, insufficient production of specific

to a decreased serum concentration of
antibodies, reduced levels of factors B and D in the
alternative complement pathway, and the impact of IS
therapy(5). In areas with a high prevalence of tuberculosis,
it is essential to investigate for latent tuberculosis. M.
tuberculosis was found in the sputum culture of a patient
who was evaluated for latent tuberculosis before the IS

started.

Glucocorticoids (GCs) have been identified as one of
the primary causal factors leading to AVN. The risk of
developing osteonecrosis is exceptionally high in patients
who have been administered high doses of GCs over an
extended period. In this study, 8.4% (n=12) of patients who
received steroid treatment developed AVN. Patients
received GCs at doses outlined in the KDIGO treatment
protocols for an average duration of 27.9 + 27.8 months. In
addition, AVN was found to occur at a significantly higher
rate in patients receiving CsA compared to other drugs
used in maintenance therapy for kidney transplant
patients(6). Results from a double-blind, randomized
controlled trial indicate no significant difference in AVN or
osteoporosis between the MMF recipients and the control
group for the chronic graft-host disease(7). After a
thorough analysis, we could not establish a correlation
between the risk of developing AVN and the use of other
drugs. It is possible that the restricted patient count in the
cohort and the difficulty in calculating the cumulative drug

doses could have contributed to this outcome.

Glucocorticoids have been linked to an increased
risk of adverse events, such as the development of gastritis,
ulcers, and GI bleeding(8). In our study, we observed that
(35.7%, n=51)

experienced GI toxicity associated with the use of steroids

a significant proportion of patients

during the follow-up period. A study conducted on 85
patients who received MMF for psoriasis showed a
reduction in the prevalence of GI symptoms such as nausea,
diarrhea, and abdominal cramps from 75% at baseline to
20% after a few years of treatment(9). In this study, the risk
of this adverse event increased 2.2-fold with MMF. A GI
side effect due to CsA occurred in 47% of 478 adult and 51
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pediatric patients with liver transplantation during one-
year follow-up (10). In our study, 37.9% (n=22) of those
using CsA had GI complaints.

In our study, we observed that 45.8% (n=65) of the
patients using steroids developed myopathy, and a
established
between the use of CS and the development of myopathy.

statistically significant relationship was
It was also noted that elderly patients or those with
negative nitrogen balance were at an increased risk(11).
Further, our findings indicate that myopathy was present
in 52.8% (n=28) of the patients whose serum albumin level
was less than 2.5 mg/dL. Additionally, the combined use of
CsA and statin has been associated with rhabdomyolysis in
solid organ transplant patients(12). As per the results of this
study, it was observed that a considerable proportion of
patients (28 patients out of the total) experienced myopathy
attributed to CsA. While MMF is considered a possible
treatment option for inflammatory myopathies, it has also
been reported to cause myopathy in some cases(13). Our
research findings suggest that there is no discernible
association between the use of MMF and the onset of

myopathy.

Patients undergoing treatment with GCs are at an
increased risk of developing both cataracts and glaucoma
in a dose-dependent manner(14). Throughout our follow-
up period, 7% (n=10) of our patients developed cataracts
due to CS.

The administration of steroids has been shown to
increase hepatic gluconeogenesis, reduce peripheral tissue
use of insulin-dependent glucose, and inhibit insulin
activity(15). This study observed secondary DM in 9.8%
(n=14) of the patients using GCs. In a meta-analysis, DM
treated with insulin occurred in 3% of kidney transplant
recipients using CsA (16). Our study showed secondary
DM in 15.5% (n=9) of the CsA users. In experimental
research, MMF has demonstrated an ability to inhibit the
expansion and migration of autoreactive cells, thereby
exhibiting a potential anti-diabetogenic effect(17). Our
study revealed that secondary DM was observed in a small
percentage (13.7%) of patients who received MMF
treatment. However, based on our analysis, this result did

not reach statistical significance.
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A meta-analysis has revealed that individuals with
a history of steroid use are at a significantly higher risk for
osteoporotic and hip fractures. Specifically, the study found
that steroid use can increase the risk of osteoporotic
fracture by 1.66 times and hip fracture by 2.25 times (18). In
this study, 12.6% (n=18) of the patients using steroids
experienced skeletal side effects. CsA monotherapy
increased bone mineral density, but combined with GC, it
caused bone loss by inhibiting osteoblast differentiation
and growth(19). This study found that 13.8% (n=8) of
patients experienced osteoporosis while receiving CsA

treatment.

In the CureGN cohort, it was observed that the risk
of infection was associated with the presence of nephrotic
proteinuria and hypoalbuminemia, exposure to CS, and the
Additionally,

proteinuria at the nephrotic level was identified as a

number of comorbid diseases(20).
predictive factor for poor prognosis. It may require longer
or combined IS therapy, which could lead to a higher
frequency of secondary side effects to these drugs. In our
study, the side effects of IS were more common in patients
with high proteinuria at the first presentation. Each 1
mg/kg/day increase in CS dose resulted in a 2.5-fold
increase in the relative risk of adverse events (21). Recent
research indicates that exposure to CS is linked to an
elevated likelihood of acute care events related to infection
(22), and our findings align with the existing literature on
this topic.

The limitations of the study are 1) not specifying the
cumulative dose of the drugs, 2) retrospective, 3) a small
number of patients, 4) short follow-up duration, 5)

vaccination status was not available, and 6) lack of a control
group.

Considering all these side effects and treatment
successes, it is evident that more effective but less toxic IS
approaches are needed. Therefore, we should aim to reduce
long-term morbidity and mortality without increasing
recurrence or adverse events with currently available

therapeutic agents.
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ABSTRACT

Background: This study aimed to analyze the association between monocyte-
to-lymphocyte ratio (MLR) and nutritional indicators in peritoneal dialysis (PD)
patients

Methods: Among the 228 maintenance PD patients 44 of those were included
in this retrospective analysis. The geriatric nutrition risk index (GNRI) was
calculated using serum albumin and body weight, and the prognostic nutrition
index (PNI) was calculated using serum albumin and lymphocyte count.
Monocyte-to-lymphocyte ratio (MLR) and nutritional indicators were analyzed
using Spearman correlation and linear regression analysis.

Results: During the follow-up of 25 months, median GNRI and PNI values
showed an increase from a median baseline GNRI of 86.7 (IQR, 92.9, 104.9) to
100.5 (IQR, 92.7,109.0) (p=0.03) and PNI values of baseline 43.1 (IQR, 41.0, 46.3)
to 46.1 (IQR, 39.1, 50.5) (p=0.02). MLR showed a decrease from the baseline
median value of 0.38 (IQR, 0.28, 0.58) to 0.36 (IQR, 0.29, 0.47) p=0.03. There were
no changes in leukocyte and hs-CRP levels. There were statistically significant
negative correlations between MLR and PNI (rs -0.452; p=0.002), GNRI (rs -
0.400 p=0.008), and BMI (rs -0.308; p=0.04). No significant correlation was
observed with albumin levels (rs =0.221; p=0.154). MLR was statistically
significantly associated with GNRI, PNI, and body mass index (BMI) except
albumin, however, hs-CRP level was only associated with serum albumin in
both univariate and multivariate regression analysis.

Conclusion: This study indicates that the higher MLR values were associated
with lower GNRI and PNI values in PD patients. MLR may help clinicians to
identify the nutritional status of this population.

Keywords: Monocyte-to-lymphocyte ratio, geriatric nutrition risk index,
prognostic risk index, nutrition, peritoneal dialysi
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Oz

Giris: Bu calisma periton diyaliz (PD) hasta grubunda klinik pratikte
kullanilan nutrisyon belirtecleri ile monosit-lenfosit arasmnda iliskiyi
degerlendirmeyi hedeflemistir.

Gereg ve Yontem: 228 PD hastasindan 44 hasta bu calismaya dahil edilmistir.
Geriatrik nutrisyon indeksi (GNRI) serum albumin diizeyi ve kilo, prognostik
nutrisyon indexi (PNI) serum albumin dtizeyi ve lenfosit sayist , monosit -
lenfosit oran1 (MLR) ise tam kan sayimi sonuglarina goére hesaplanmustir.
MLR ve nutrisyon belirtecleri arasindaki iliski spearman korelasyon analizi
ve lineer regresyon analizi kullanilarak incelenmistir.

Bulgular: 25 aylik takip stiresince, ortanca GNRI ve PNI degerleri istatistiksel
olarak anlamli yiikselme géstermistir [ortanca bazal GNRI 86,7 (IQR, 92,9,
104,9) “den 100,5 (IQR, 92,7, 109,0) (p=0,03) ve PNI degerleri bazal 43,1 (IOR,
41,0, 46,3) “den 46,1 (IQR, 39,1, 50,5) (p=0,02)]. MLRdiizeyi istatistiksel olarak
anlamli diisiis izlenmistir [ortanca bazal 0,38 (IQR, 0,28, 0,58) ‘den 0,36 (IQR,
0,29, 047) p=0,03]. Lokosit ve hs-CRP diizeylerinde anlamli degisiklik
izlenmemistir. MLR ile PNI (rs -0,452; p=0,002), GNRI (rs -0,400 p=0,008), ve
Viicut kitle indeksi (VKI) (rs -0,308; p=0,04) degerleri arasinda istatistiksel
olarak anlamli negatif korelasyon saptanirken, serum albumin diizeyi ile
korelasyon izlenmemistir (rs =0,221; p=0,154) Hem tek degiskenli hem cok
degiskenli lineer regresyon analizinde, MLR diizeyleri ile GNRI, PNI ve VKI
arasinda istatistiksel olarak anlamli iliski tespit edilirken serum albumin
diizeyi ile herhangi bir iliski tespit edilmemistir. Serum hs-CRP diizeyi ise
sadece serum albumin diizeyi ile ilskili bulunmustur.

Tartisma: Bu calisma da PD hasta grubunda yiiksek MLR diizeyleri diistik
GNRI ve PNI diizeyleri ile iliskili tespit edilmistir. Klinik pratikte siklikla
kullandigimiz tam kan saymmindan elde edilen MLR dtizeyi PD
populasyonunun nutrisyonel durumunu gosterir basit bir belirte¢ olarak
kullanilabilir.

Anahtar Kelimeler : Monosit-lenfosit orani, geriatrik nutrisyon risk indeksi ,
Prognostik risk indeksi, nutrisyon, periton diyalizi

Patients receiving chronic dialysis, irrespective of
the dialysis modality, experience nutritional derangements
(PEW) (1).

improvements in disease management and peritoneal

termed protein-energy wasting Despite
dialysis (PD) prescriptions, poor survival of PD patients,
especially those with PEW, persists more than in the
general population (2).

The measurement of the nutritional condition of these
patients varies and easy tools are still under research in
many fields (1,3,4). Body mass index (BMI) and serum
albumin levels are determined by several factors such as
volume  expansion, redistribution, and  active
inflammation. The geriatric nutrition risk index (GNRI),
was first described by Bouillane et al (5) and includes both

biochemical and anthropometric components. GNRI has

previously been studied for either hemodialysis (HD) and
PD patients by single or sequential measurements and
found as simple and useful nutritional predictor for
mortality (6-8). The prognostic nutrition index (PNI) is an
inflammation-based nutrition marker and was first studied
on perioperative patients (9-10). Recently PNI was also
examined in continuous ambulatory peritoneal dialysis
patients (CAPD) and reported as an independent predictor
for mortality (11).

Inflammation is the most important amplifier for the
development of PEW which might result in an increment of
inflammation and lead to the vicious circle in PEW
(12).

inflammatory marker, is associated with nutritional

pathogenesis C-reactive protein, a traditional

markers in PD patients which demonstrates the close



association between inflammation and PEW (13). However,
elevated hs-CRP levels might frequently seen in dialysis
patients due to infectious conditions, volume overload, PD
catheter, or disease by itself even without PEW. The
monocyte-to-lymphocyte ratio (MLR) is a cost-effective
marker of inflammatory response that can be obtained from
a complete blood count. MLR has been studied as a

prognostic indicator in PD patients (14-15).

Here we aimed to evaluate the association between

inflammation and nutrition by using clinically practical

Figure 1: Study Flowchart
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markers such as MLR and GNRI, PNI, serum albumin

levels, and BMI among maintenance PD patients.
MATERIALS AND METHODS

We have screened 228 patients, who had been under
follow-up at our PD clinic between 1992 and 2023 and 44 of
those were included in this retrospective analysis. Patients
under PD for less than 3 months, under active peritonitis or
any infection, malignancy, or documented cardiovascular
disease, who were lost of follow-up, death, or switched to
hemodialysis, and patients under 18 years were all

excluded from the analysis Figure 1.

8 excluded (PD therapy less than 3 months)
5 catheter malrotation

+ 2 rejected to continue PD

1 PDfailure

228 PD patients
—[\\ .
I’) .
S 4
v
220 PD patients
n_ | 76 patients died

" 50 patients lost of follow-up
50 patients switched to the hemodialysis

44 PD patients wereincluded in
to the analysis

Follow-up time was recorded until the last visit to
our PD clinic. All demographic characteristics, baseline and
the last visit laboratory analysis such as blood urea nitrogen
(BUN), creatinine, sodium, potassium, albumin, calcium,

phosphorus, hemoglobin, leukocyte, lymphocyte, and

monocyte counts were recorded. BMI, GNRI, and PNI were
obtained at baseline and the last visit. GNRI values were
calculated by using the serum albumin levels and body

weight of the patients (5).
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GNRI=(1.489xalbumin[g/L]) +
weight/ideal body weight])

(417 x [body

The PNI was calculated using serum albumin and

absolute lymphocyte count levels (16).
PNI=10 x ALB (g/dL) + 0.005 x ALC (per uL)

The study was approved by the local Ethics
Committee (decision number: 2023/16-07). All informed
consent from patients has been obtained and stored in our

PD outpatient clinic.
Statistical Analysis

All analyses have been performed using SPSS
version 24 (IBM Corp., Armonk, NY, USA). All values are
expressed as mean+ standard deviation (SD) or median
with interquartile range (IQR) depending on their
distribution and categorical variables such as numbers and
frequencies. The Wilcoxon analysis was performed to
compare repeated variables at baseline and last visit
including nutritional and inflammatory parameters. The
correlation between nutrition and inflammation was
evaluated using Spearman correlation analysis. The

association was examined with univariate and multivariate

linear regression analysis adjusting by age and gender.
Logarithmic transformation was performed for the
abnormally distributed variables to ensure normality
before regression analysis. A two-sided p-value <0.05 was

considered significant.
RESULTS

All demographics of the study population are
depicted in Table 1. The mean (+SD) age was 60+13 years
and 57 % of the patients were female. The median duration
of PD time was 25 (IQR, 14, 60) months. The most common
primary disorders were diabetes mellitus (23%) and
glomerulonephritis (23 %) followed by hypertension.
(18%). Sixty percent of the patients were under automated
peritoneal dialysis (APD). The baseline permeability in the
peritoneal equilibration test (PET) showed that the average
level is the most common result in our patients (high
average 39%, low average 39 %). The baseline weekly
peritoneal Kt/V was 1.95 (IQR, 1.71, 2.25) and residual
kidney function was 46.9 (IQR, 36.0, 60.2) mL/min/1.73 m2.
The last visit evaluation did not show significant changes
(p=0,86 for Kt/V, p=0.18 for residual kidney function) (Table
1).

Table 1: Demographic Characteristics and Laboratory Values of Study Population

n=44
Age (years, mean+SD) 60+13
Gender (n, %)
Male 19 (43%)
Female 25 (57%)
PD duration time (months) (median, IQR) 25 (14,60)
Primary Disorder (n, %)
Diabetes Mellitus 10 (23%)
Hypertension 8 (18%)
Polycystic Kidney Disease 6 (14%)
Glomerulonephritis 10 (23%)
Nephrolitiasis 2 (4%)
Other 1(2%)
Unknown 7 (16%)
PD Modality (n,%)
APD 26 (60%)
CARD 18 (40%)
Baseline PET results
High 4 (8%)
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High-average
Low

Low-average

17 (39%)
6 (14%)
17 (39%)

Baseline weekly peritoneal Kt/V(median, IQR)

1.95 (1.71, 2.25)

Baseline residual kidney function (ml/min/1,73m?, median IQR)

46.9 (36.0, 60.2)

Last Visit PET results
High

High-average

Low

Low-average

3 (7%)
20 (45%)
4 (9%)
17 (39%)

Last Visit weekly peritoneal Kt/V(median, IQR)

1.97 (1.74, 2.14)

Last visit residual kidney function (ml/min/1,73m?, median IQR)

50.6 (42.0, 59.6)

SD; standard deviation, IQR; interquartile range, PD; peritoneal dialysis, APD; automated peritoneal dialysis,

CAPD; continuous ambulatory peritoneal dialysis, PET; the peritoneal equilibration test

The comparison of the baseline and final visit

biochemical parameters showed that the median serum

Table 2: Laboratory, Nutritional, and Inflammatory Results of the Patients

BUN, serum potassium, and serum phosphorus levels

statistically significantly decreased (p<0.01 for all) (Table 2).

Baseline (n=44) Last Visit (n=44) P value
BUN (mg/dL, median, IQR) 67.1 (50.7, 83.0) 49.1 (41.0, 56.4) <0.01
Creatinine (mg/dL, median, IQR) 5.7 (4.3,8.3) 6.7 (4.7, 8.1) 0.87
Sodium (mmol/L, median, IQR) 139 (136, 140) 137 (135, 140) 0.06
Potassium (mmol/L, median, IQR) 4.7 (4.2,5.3) 4.1(3.7,4.3) <0.01
Calcium (mg/dL, median, IQR) 8.9(8.3,9.3) 8.8 (8.3,9.3) 0.35
Phosphorus (mg/dL, median, IQR) 5.3 (4.6, 6.2) 4.6 (4.0,5.2) <0.01
Hemoglobine (g/dL, median, IQR) 11.0 (9.6, 11.9) 11.3 (10.7,12.2) 0.06
Parathyroid hormone (pg/mL, median, IQR) 325 (174, 549) 361 (250, 681) 0.08
Ferritin (ng/mL, median, IQR) 192 (80, 403) 213 (111, 542) 0.28
Nutritional Parameters
Serum albumin (g/dL, median, IQR) 39@3.2,4.1) 3.5(3.3,3.7) 0.05
BMI (kg/m2, median, IQR) 25.6(23.0,28.2) 25.2(22.9, 29.0) 0.81
GNRI (median, IQR) 86.7 (92.9, 104.9) 100.5 (92.7,109.0) 0.03
PNI (median, IQR) 43.1 (41.0, 46.3) 46.1 (39.1, 50.5) 0.02
Inflammatory Parameters
hs-CRP (mg/L, median, IQR) 8.5(1.9,30.1) 8.6 (2.4, 20.6) 0.47
White Blood Cell (103/uL, median, IQR) 7300 (6200, 9875) 7600 (6500, 9200) 0.74
MLR (median, IQR) 0.38(0.28, 0058) 0.36 (0,29, 0,47) 0.03

IQR; interquartile range, BUN; blood urea nitrogen, BMIL body mass index,
PNI; prognostic nutrition index, hs-CRP; high sensitive C-reactive protein, MLR; monocyte to lymphocyte ratio

GNRI; geriatric nutrition risk index,
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Measurement of nutrition and inflammation

The summary of the nutritional indicators is
presented in Table 2. During the median follow-up of 25
median GNRI and PNI values showed a
statistically significant increase from a median baseline
GNRI of 86.7 (IQR, 92.9, 104.9) to 100.5 (IQR, 92.7, 109.0)
(p=0.03) and PNI values of baseline 43.1 (IQR, 41.0, 46.3) to
46.1 (IQR, 39.1, 50.5) (p=0,02). No significant changes were

observed in median BMI and serum albumin levels.

months,

Regarding the inflammatory parameters, there were

no significant differences for hs-CRP and leukocyte levels

in comparison between baseline and last follow-up
visits, However, the MLR showed a statistically significant
decrease from baseline median value of 0.38 (IQR, 0.28,
0.58) to 0.36 (IQR, 0.29, 0.47) p=0.03.

The Association Between MLR and Nutritional

Indicators

Figure 2 shows the Spearman correlation analyses

between the MLR and nutritional indicators.

Figure 2: The scatter blott graphs of the correlation between the monocyte-to-lymphocyte ratio and nutritional

parameters
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There statistically ~significant negative
correlations between MLR and PNI (rs -0.452; p=0.002),
GNRI (rs -0.400 p=0.008), and BMI (rs -0.308; p=0.04). No

significant correlation was observed with serum albumin

were

level (rs 0.221; p=0.154). There was a statistically significant
negative correlation between hs-CRP and the serum
albumin level (rs -0,466; p=0,002). Although negative

correlations were observed between hs-CRP and GNRI,

PNI, and BMI, the associations did not reach statistical
significance (rs -0,144; p=0,35 for GNR], rs -0,003; p=0.98 for
PNI, and rs-0,106; p=0,49 for BMI) In the linear regression
analysis, MLR was all statistically significantly associated
with GNRI, PNI, and BMI, except serum albumin levels.
However, hs-CRP level was only associated with serum

albumin levels. After adjusting the analysis for age and



gender the associations did not change. The summary of
the results is depicted in Table 3.
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Table 3: Univariate and Multivariate Linear Regression Analyses Between inflammation and nutritional indicators

| GNRI | PNI | Albumin | BMI
Univariate Analysis
B coefficient P B coefficient B coefficient P B coefficient P
MLR -26.047(-44.858, - 0.008 | -11.794 (-21.107, 0.01 -0.522 (-1.249, 0.204) | 0.15 -7.902 (-15.600, - 0.04
7.236) 2.482) 0.204)
hs-CRP | -0.130(-0.375, 0.115) 0.29 | -0.057(-0.146, 0.033) 0.208 | -0.424 (-0.015, - 0.005 | -0.002 (-0.075, 0.071) 0,95
0.003)
Multivariate Analysis*
MLR -24.008(-42.667, - 0.01 -11.146(-20.554, - 0.02 | -0.391(-1.070,0.288) 0.25 -7.990(-15.863, -0.118) | 0.04
5.350) 1.737)
hs-CRP | -0.134(-0,303, 0,036) 0.11 -0.043 (-0.128,0.043) 0.32 | -0.009(-0.015, -0.002) | 0.007 | 0.006(-0.006,0.007) 0.87

*Adjusted by age, gender, MLR, and hs-CRP

MLR; monocyte to lymphocyte ratio, hs-CRP; high-sensitive C-reactive protein, GNRI; geriatric nutrition risk index,

PNI; prognostic nutrition index, BMI; body mass index
DISCUSSION

Protein-energy wasting and inflammation are
interrelated in dialysis settings (17).To the best of our
knowledge, this is the first report that evaluates the
association between inflammation and nutrition by using
practical parameters, MLR as an inflammatory marker,
GNRYI, and PNI as nutritional indicators in PD patients. The
main finding of this study was that higher levels of MLR
are associated with lower levels of GNRI, PNI, and, BMI.
The traditional inflammatory marker, hs-CRP is only
significantly negatively associated with serum albumin
levels. The association between MLR and nutritional
indicators persisted even after adjustment of age, gender,

and hs-CRP levels in regression analysis.

Protein-energy wasting is an important health
consequence in the PD population (17). All end-stage renal
disease (ESRD) guidelines including PD recommends
regular evaluation of nutritional status with clinical and
laboratory markers. However, the optimal measurement
method is still under debate (12). Most of the scores that are
used in nutrition require many laboratory and clinical
information that should be obtained from the patients. It is
always not possible to obtain detailed information. The

follow-up of the patient will be optimal if the laboratory

markers are cheap, easily obtainable, and sensitive to
specific clinical condition. Hence, the usefulness of markers
such as GNRI and PNI besides serum albumin and BMI
became an area of interest in many disorders including
ESRD patients.

The prevalence of PEW in previous studies varied
between 28-65%, particularly, in the pre-dialysis period
(189. Since uremia and uremia-related factors such as
decreased absorption of nutrients due to the oedematous
gut, metabolic acidosis, oxidative stress, and inflammation
are closely interrelated with the development of PEW,
AND starting adequate dialysis might reverse this negative
effect in this population (19). In our study, regarding the
GNRI and PNI levels, patients became in a more favorable
state without any significant change in BMI, during the
follow-up of 25 months. This would be the false positive
finding of the patient selection in our analyses since, we
excluded all patients who had, any history of infections
including peritonitis, malignancy, or documented
cardiovascular disease that might also affect nutritional
status. Although serum albumin levels showed a slight
decrease in the last visit of the patients, it should be kept in
mind that albumin by itself is highly sensitive to any
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conditional changes such as age, subclinical inflammation,
and liver disease that we could not be able to document at
that time. One of the significant results of our study is the
negative correlation between serum albumin and hs-CRP
level which is a traditional finding. However, the null
association between MLR and albumin levels along with
hs-CRP and GNRI, PNI levels are conclusive about the
utility of serum albumin levels by itself as a sufficient

marker for evaluation of nutrition.

The prognostic nutrition index is a good marker by
combining both serum albumin levels and lymphocyte
count (20). In previous studies, PNI has a positive
correlation with nutritional indicators such as hemoglobin
and BMI levels in this population (21). The low levels of
PNI reflect poor nutritional status. The cutoff level was
reported between 40 to 50 in different disease conditions
(20-22). Few studies have evaluated the optimal cutoff level
of PNI reflecting PEW in the PD population and it is still
not well validated (23). The median PNI value in our report
is in the favorable range compared to the earlier reports
(21,23,249. Formerly, GNRI was analyzed in PD patients,
and serial measurements especially worsening levels have
been found a risk factor for poor outcomes in these patients
86,25,26). Lower GNRI values are an indicator for PEW and
seem like have no observation bias compared to the other
assessment methods. It has been reported that the GNRI
levels under 92 are representative of malnutrition (27). To
take as a reference of this value, our study population is
mostly in well nutritional classification. This is possibly
related to the patients that we enrolled having no
documented concomitant active major disorder that might

aggravate to development of PEW.

The inflammatory response can be presented by the
blood values of leukocytes, lymphocytes, monocytes, hs-
MLR is an

inexpensive, easily calculated marker (149 and has been

CRP levels, and also serum albumin levels.

studied in different disease states, including hemo and PD
patients, and found an independent risk factor for all-cause
and cardiovascular mortality (15,28,29). All these previous
studies including the dialysis population have focused on
the prognosis of the patient rather than the relation with
nutritional status. Although, in our study, both baseline

and last visit measurements of MLR are relatively higher

compared to the previous publications (>0,.21), we
observed a significant decrease in MLR levels accompanied
by no change in CRP in the last visit, which let us conclude
the possible renal related

replacement therapy

improvement on inflammatory status.

Here we demonstrated that MLR is negatively
correlated with nutritional indicators such as GNRI, PNI,
and BMI levels. Also, both univariate and age, gender
adjusted multivariate linear regression analysis showed a
significant association between MLR and nutritional
indicators. We could not find any PD studies investigating
the relationship between MLR and nutritional indicators
using GNRI and PNI in the literature. Our observation may
reflect the plausible relationship in PD patients between
nutrition and inflammation by using easy parameters, even
in a subclinical state. To our knowledge, this is one of the
most meaningful studies on PD patients to evaluate the
relationship between MLR and nutritional indicators such
as GNRI and PNI levels.

this should be

acknowledged. Owing to the retrospective design and

Some limitations of study
relatively small sample size limit to conclude the cause-
effect relationship between nutrition and inflammation.
However, given the prevalence of PD as renal replacement
therapy and the difficulties to find relatively homogenous
patients in this population, we can still conclude that the
sampling of this study might reflective for all PD patients.
Here, we also used the last visit parameters in both
correlation and regression analysis rather than baseline
parameters. Although both baseline and final visit
assessments were similar in our patients, we preferred to
use the same time point calculations in analyses, since the
clinically non-diagnosed physical conditions at different
time points might affect the inflammatory and nutritional

status of this dynamic patient population.

In conclusion, this study demonstrated that the
higher MLR values were associated with lower GNRI and
PNI values in maintenance PD patients. Further large
sample-sized studies are needed to confirm these results
and to explore the potential cause of the lack of the
association between hs-CRP levels and GNRI and PNI or
whether MLR is more sensitive than hs-CRP. Nevertheless,



our findings have led us to suggest that MLR might be a
useful marker, easily available in routine clinical practice
for predicting the nutritional status of PD patients.
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Arastirma Makalesi

Akredite tibbi laboratuvarlar igin bir kalite
gostergesi: Hasta memnuniyet anketi hakkinda
retrospektif calisma

A QUALITY INDICATOR FOR ACCREDITED MEDICAL LABORATORIES: A RETROSPECTIVE
STUDY ON PATIENT SATISFACTION SURVEYS

Seher KABUL?, ® Tuncay KUME?, ®Sezer UYSAL', ®Songiil BAYRAM DELIBAS*, ® Ozgiir APPAK
1Dokuz Eyliil Universitesi Tip Fakiltesi, izmir, Tiirkiye

oz

Amag: Hasta memnuniyeti, herhangi bir saglik sisteminde hizmet kalitesini
olgmek icin yaygin olarak kullanilan bir gostergedir. Bu ¢alismada Dokuz
Eyliil Universitesi Uygulama ve Arastirma Hastanesi Merkez Laboratuvari
kalite gostergesi olarak 2021 ve 2022 yillarinda hastalarin laboratuvar
hizmetlerinden memnuniyet diizeylerini o6lgmek icin uygulanan anket
sonuclarinin degerlendirilmesi ve memnuniyetsizlik nedenlerinin gozden
gecirilmesi amagland.

Gere¢ ve Yontemler: Veriler, her yil Ocak ile Ekim ay1 arasinda
"http:/ / dehis.deu.edu.tr/kalite/ merkez_lab_memnuniyet.php" internet
adresi {iizerinden uygulanan hasta memnuniyet anketi kullanilarak
toplanmustir. Ankete toplamda 1470 hasta katilmistir.

Bulgular: Katilimcilarin ¢ogu erkek (%55), yas ortalamasi 47, yaklasik 1/3'i
hizmet almak icin ilk kez merkez laboratuvarina bagvuranlardan idi. Genel
memnuniyet orani %73 olarak saptandi; bu deger %70’in tizerindeki kalite
hedefimizin gerceklesmesini saglamistir. Telefonla verilen hizmetin
erisilebilirligi, bekleme alaninin yeterliligi, sonu¢ verme siiresi gibi hizmet
alanlarinda ise hasta memnuniyet orani diistik saptanmustir.

Sonug: Hasta Memnuniyeti Anketi sonuglar1 sorunlari tespit ederek saglik
hizmeti kalitesinin iyilestirilmesine olanak saglar. Bu ¢alismada sonuglarin
hastalara wulastirilmas: igin gecen stirenin ve fiziki kosullarin hasta
memnuniyetinde 6nemli faktorler oldugu gortilmiistiir.

Seher KABUL Anahtar Kelimeler: ISO15189, tibbi laboratuvar, anket, hasta memnuniyeti,
Dokuz Eyliil Universitesi Tip Fakiiltesi, saglik hizmeti kalitesi
izmir, Tirkiye

E-posta: skabul93@gmail.com ABSTRACT

Dhttps://orcid.org/ 0000-0003-2077-4815 Aim: Patient satisfaction is a widely used indicator to measure service quality
in any healthcare system. In this study, it was aimed to evaluate the results of
the questionnaire applied to measure the satisfaction levels of patients with
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review the reasons for dissatisfaction.
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Material and Methods: The data were collected using a patient satisfaction
questionnaire administered between January and October each year via the
internet address
"http:/ / dehis.deu.edu.tr/kalite/ merkez_lab_memnuniyet.php". A total of
1470 patients participated in the survey.

Results: Most of the participants were male (55%), the average age was 47
years, and about 1/3 of them were first-time users of the central laboratory.
The overall satisfaction rate was 73%, which was above our quality target of
70%. Patient satisfaction was low in service areas such as accessibility of
telephone service, adequacy of waiting area, and long waiting time.

Conclusion: Patient Satisfaction Survey results enable the improvement of
health service quality by identifying problems. In this study, it was observed
that the time it takes to deliver the results to patients and physical conditions
are important factors in patient satisfaction.

Keywords: SO15189, medical laboratory, survey, patient satisfaction, quality
of health care

Tibbi laboratuvar hizmeti, kaliteli saglik
sisteminin kritik bir bilesenidir ve hastaliklarin teghisi,
tedaviye rehberlik edilmesi, hastaliklarin &nlenmesi ve
kontrolii, siirveyans ve halk saglig1 agisindan nemi olan
hastaliklarin belirlenmesi igin gerekli verileri saglar. Saglik
sistemi ihtiyaglarinin karsilanabilmesi icin entegre, islevsel
ve stirdiiriilebilir bir laboratuvar hizmeti gereklidir (1).

Saghik hizmetlerinin kalitesini, verimliligini,
etkinligini ve dolayisiyla performansini ortaya koymada
kullanilan gostergelerden biri de hasta memnuniyetidir.
Literatiirde hasta memnuniyeti kavrami ile ilgili bir¢ok
terim bulunmaktadir. Ornegin, Hills ve Kitchen (2)
tarafindan hasta memnuniyeti '...saglik hizmetlerinin 6zel
ve genel yonleriyle ilgili olarak hastalarin ihtiyag ve
beklentilerinin ~ karsilanmasindan  kaynaklanan  bir
memnuniyet, basar1 veya tatmin duygusu' olarak
tanimlanmugtur.

Hasta memnuniyeti kavrami, saglik hizmetlerinin
kalitesinin ol¢iilmesinde ve degerlendirilmesinde 6nemli
bir gostergedir. Gliniimiizde saghik kurumlari hastalarin
beklenti ve ihtiyaglar1 ile saglhk hizmetlerinden
memnuniyet sonuglarina gore hareket etmektedirler.
Saglik hizmetlerinde hasta odakli hizmet sunumu
anlayisinin - 6n  plana c¢ikmasiyla  birlikte  hasta
memnuniyetini degerlendirme calismalar1 da Onem

kazanmustir (3).

Hastalarin saglik hizmetlerinden memnuniyetini
degerlendirmek, sorunlari tespit ederek saghk hizmeti
sunumunun kalitesinin iyilestirilmesine olanak saglar (4).
Hasta goriislerinin saglik hizmetinin isleyisine yansimasi,
hizmet yonetimi ve saglik ¢alisanlari i¢cin uygun politikalar
ve yoOnetim prosediirleri gelistirme, kaynak tahsisi ve
egitim ihtiyaglarina dncelik verme gibi farkl1 alanlarindaki
eksiklikleri diizeltir (5-6).

Tibbi laboratuvarlar, hastalarin bakimi i¢in 6nemli
bilgiler {ireten saghik kurumu ekibinin ©6nemli bir
parcasidir. Laboratuvar kalite sisteminin tasariminda ve
uygulanmasinda 6zellikle tibbi laboratuvarlarda hastalarin
ihtiyaclar1 dikkate alinmalidir. Hastalar, laboratuvar
tarafindan sunulan saglik hizmetlerinin kalitesi hakkinda
bilgi saglayan kaynaklardan biridir ve goriisleri,
memnuniyeti planlama ve degerlendirmede yol gosterici
faktorlerdendir (1).

Hasta memnuniyetini etkileyen ti¢ temel faktor
bulunmaktadir. Bu faktorler hastaya, saglik personeline,
fiziksel ve cevresel Ozelliklere baghdir. Hastanin yasi,
egitimi, meslegi, geliri ve cinsiyeti gibi sosyodemografik
ozellikleri hastalarin saglik hizmetlerindeki memnuniyet
derecesinde rol oynamaktadir. Kisiden kisiye farklilik
gosteren bu kriterler saglik hizmetlerinden duyulan

memnuniyet derecesi ile yakindan ilgilidir (7-8).
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Saglik hizmetlerinde standardizasyon calismalar1
yapilirken hizmet kalitesini belirleyen unsurlar iginde,
verilen hizmetin kalitesi kadar algilanan hizmet kalitesinin
onemine de deginilmektedir. Hasta memnuniyeti
aragtirmalarinda saglik personelinden memnuniyet, saglik
personeli ile iletisimden memnuniyet, hasta mahremiyeti,
personelin diiriistliigii, nezaketi, yeterli bilgiyi sunmasi ve
hastane genel temizligi gibi bircok boyutun ele alindigi

goriilmektedir (9).

Tibbi

izlenmesi, kalitenin iyilestirilmesi ve akreditasyonunun

laboratuvarda hasta ~memnuniyetinin
stirdiiriilmesi igin gerekli olan 6nemli ve yararh bir aractir
(10). ilk kalite hasta

memnuniyetinin 6nemini belirlemenin yani sira saglik

Yapilan glivence ¢alismasi,
hizmetlerinde kalite giivencesi alanindaki arastirmalarin

temelini olusturmustur (11).

Diinya’da tibbi laboratuvara akreditasyon veren
tic 6nemli kurum bulunmaktadir: Uluslararasi Standart
Orgiitii (ISO), Saglik Kuruluglar1 Akreditasyon Ortak
Komisyonu (JCAHO) ve Amerikan Patolojistler Birligi
(CAP). Tibbi laboratuvarda hastalarin memnuniyetini
izlemek, ISO 15189:2012 laboratuvar kalite standartlarinin
yonetimsel gerekliliklerinden biridir. Her laboratuvarin
hasta memnuniyeti odakli yazili bir politikasi olmali ve
periyodik olarak hasta memnuniyeti Ol¢meli ve
degerlendirmelidir (12). Hasta memnuniyeti anketi sadece
akademik degerlendirme amaciyla yapilmamali, daha iyi
hasta hizmeti igin periyodik olarak hedeflenmelidir.
Calismalarin alti aylik araliklarla tekrarlanmasi, kaliteli
saglik hizmeti sunmay:1 ve siirdiirmeyi amaclayan yararl

bir yonetimsel karardir (10).

tibbi %70'ten  fazlasinin

sonuglarma dayandig:

Tum kararlarin

laboratuvar diisiiniildiigiinde,
hasta

memnuniyetine daha fazla 6nem verilmesi gerekir (13).

laboratuvar hizmetlerinin degerlendirilmesinde

Bu galismada Dokuz Eyliil Universitesi Uygulama
ve Arastirma Hastanesi Merkez Laboratuvar kalite
gostergesi olarak ve ayni zamanda 2021 ile 2022 yillarinda
belirlenen bir kalite hedefi olarak hastalarin laboratuvar
hizmetlerinden memnuniyet diizeylerini 6l¢gmek igin anket

uygulanmasi ve sonuglarinin degerlendirilmesi amaglandi.

GEREC VE YONTEM

Arastirma Tasarimi: Dokuz Eyliil Universitesi Tip
Fakiiltesi Merkez Laboratuvar:t 1SO15189 akreditasyon
gereklilikleri kapsaminda kalite gostergesi olarak hasta
memnuniyet izlemi yillik uygulanmaktadir. Memnuniyet
anketi, Dokuz Eyliil Universitesi Arastirma ve Uygulama
Hastanesi'ndeki laboratuvar hizmetlerinin temel yonlerini

kapsayacak sekilde tasarlanmuistir.

Bu ¢alismada Dokuz Eyliil Universitesi Girisimsel
Olmayan Etik Kurul'unun onay1 (2023/04-15 nolu etik
kurul karar1) ve Hastane yonetiminin idari izniyle "Hasta
Memnuniyeti Olcme Anketi" kullanilarak kurumsal temelli

kesitsel bir arastirma yapilmustir.

Veri Toplama: Veriler, hastalara 01.01.2021-01.10.2021 ve
01.01.2022-01.10.2022
"http://dehis.deu.edu.tr/kalite/merkez_lab_memnuniyet.p

tarihleri arasinda
hp" internet adresi {izerinden uygulanan bir anket
kullanilarak toplanmistir. Ankete toplamda 1470 hasta
katilmistir. Ankette sosyodemografik veriler, sonuglarin
alinma siiresi, laboratuvar personelinin davranisi, merkez
laboratuvarinin temizligi ve diizeni, bekleme siiresi ve

diger degiskenler yer almaktadir.

Anket Icerigi: Bagimli degisken hastalarin klinik
laboratuvar hizmetlerinden memnuniyet diizeyi; bagimsiz
degiskenler ise hasta memnuniyetini etkileyen faktorler
(bekleme stiresi, laboratuvar personelinin davranisi,
temizlik, ¢alisma diizeni, test sonuglarimin giivenilirligi,
zamaninda test sonuclarinin saglanmasi ve

diger
degiskenler) idi.

Anket sorular1 Tablo 1’de gosterilmistir.
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Tablo 1: Anket sorular:

1. Cinsiyetiniz?
Yasimniz?
Merkez Laboratuvarina kaginc gelisiniz?

L

® N

10. Merkez Laboratuvar1 web sayfasindan

mu?

i¢in “en 6nemli” olan1 seciniz.)

Merkez Laboratuvarindaki islemleriniz sirasinda personelimizin davranislarindan memnun musunuz

Merkez Laboratuvari Poliklinik Kan Alma Biriminin temizliginden memnun musunuz?

Merkez Laboratuvarina size saglanan yonlendirme ve bilgilendirmeden (Sorulan soruya cevap alabilme, 6rnek

alma ile ilgili bilgilendirme, sonuglarin alinmas ile ilgili bilgilendirme vb.) memnun musunuz?

Genel olarak Merkez Laboratuvari isleyisinden (¢alisma diizeninden)

Merkez Laboratuvariin bekleme salonu ve ¢evre diizeninden memnun musunuz?

9. Merkez Laboratuvari iletisim numaralarin telefonla aradiginizda verilen hizmetten (Bu soruya liitfen iletisim
numaralarini aradiysaniz cevap veriniz) memnun musunuz?

(liitfen
http://www hastane.deu.edu.tr/index.php/tibbi-birimlerimiz/merkez-laboratuvari.html) memnun musunuz?

11. Numaraniz: aldiktan sonra sekreterlik kayit islemlerine kadar gecen siire sizce uzun mu?

12. Sekreterlik kayit islemleri tamamlanip tiiplerinizi aldiktan sonra kaniniz alinincaya kadar gecen siire sizce uzun

13. Sonug alma siiresi (6rnek verme ve sonug alma arasinda gecen siire) sizce uzun mu?

14. Merkez Laboratuvarindan aldigim sonuglara yiizde ytiiz giivenebilirim.

15. Merkez Laboratuvarini arkadas/yakinlarima rahatlikla tavsiye edebilirim

16. Merkez Laboratuvarinin uluslararas: gecerliligi olan kalite akreditasyon belgesi oldugunu biliyor musunuz?

17. Liitfen Laboratuvar hizmetlerimizden beklentilerinizi dikkate alarak asagida yer alan hizmet unsurlarindan sizin

18. Laboratuvar hizmetleri ile ilgili olarak belirtmek istediginiz goriis, dilek ve istekleriniz....(Size geri doniis
yapilmasini istiyorsaniz iletisim bilgilerinizi(tel,e-mail) liitfen yaziniz.)

memnun musunuz?

web sayfasim1  kullandiysaniz  cevap  veriniz

Memnuniyet diizeyi, hi¢ memnun degilim (1 puan) ile ok
memnunum (5 puan) arasinda 5'li Likert 6l¢egi kullanilarak
degerlendirildi. Merkez laboratuvar hakkindaki sorulan
sorular hi¢ dogru degil (1 puan) ile ¢ok dogru (5 puan)
arasinda; verilen hizmetlerin stireleri hakkindaki sorulan
sorular ise ¢ok uzun (1 puan) ile hi¢ uzun degil (5 puan)
arasinda puanlandirildi. Bu kapali ifadelere ek olarak
katilimcilara beklentilerine gore hangi laboratuvar hizmeti
unsurunun daha 6nemli oldugunu belirlemek igin bir
siralama sorusu sorulmustur.

Verileri degerlendirmek icin yanitlarin yiizde
Her

tim memnuniyet

dagilimlar1  kullanilmistir. katiimcr igin  genel

memnuniyet puani, maddelerinin
ortalamasi olarak hesaplanmustir. Istatistiklerde ortalama 3
puan ve 3'iin alt1 hasta memnuniyetsizligi; 4 puan ve 4'{in

iizeri hasta memnuniyeti olarak kabul edilmistir.

Istatistiksel Analizler: Veriler Microsoft Excel 16.69
edildi.
tanimlayici istatistikler hesaplandi.

kullanilarak analiz Verileri acgiklamak igin

BULGULAR

Katilimcilarin Ozellikleri:

Anket katilimcailarinin 6zellikleri Tablo 2'de 6zetlenmistir.
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Tablo 2: Anket katilimcailarinin 6zellikleri

2021 2022
Cinsiyet Say1 Yiizde Say1 Yiizde
Kadin 430 44 227 45
Erkek 538 56 275 55
Yas
Ortalama 43 52
Merkez Laboratuvarina
Say1 Yiizde Say1 Yiizde
Gelis Sayis1
Ik kez 306 32 150 30
1-3 211 22 102 20
4-6 90 9 71 14
7 ve st 140 14 78 16
Belli araliklarla stirekli 221 23 101 20
TOPLAM 968 502

2021 yilinda 968 hasta ve 2022 yilinda da 502 hasta

memnuniyet anketini doldurarak katilim gostermistir.

Ankete katilanlarin %55’ erkek iken %45’i kadindr.
Ankete katilanlarin yas ortalamasi 47 (en kiiciik 7 yas, en

biiyitk 97 yas) idi. Katilimailarin yaklasik 1/3'i hizmet

almak i¢in ilk kez merkez laboratuvarina bagvurdu.

Laboratuvar Hizmetinden Memnuniyet Diizeyleri

Likert 6l¢eginde laboratuvar hizmetlerinin farkl

alanlar1 i¢in ortalama memnuniyet yiizdesi %61 ile %80

arasinda degismektedir (Tablo3).
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1+2+3

4+5

2021 | 2022 | 2021 | 2022 | 2021 | 2022 | 2021 | 2022 2021 2022

2021

2022

2021

2022

4-Merkez Laboratuvarindaki islemleriniz sirasinda

personelimizin davraniglarindan memnun musunuz?

22

23

78

77

5-Merkez Laboratuvar1 Poliklinik Kan Alma

Biriminin temizliginden memnun musunuz?

23

20

77

80

6-Merkez laboratuvarinda size saglanan yonlendirme
ve bilgilendirmeden (Sorulan soruya cevap alabilme,
ornek alma ile ilgili bilgilendirme, sonuglarin| 4 4 5 3 15 15 53 57 22 21
alinmas: ile ilgili bilgilendirme vb.) memnun

musunuz?

25

22

75

78

7-Genel olarak Merkez Laboratuvar: isleyisinden

(calisma diizeninden) memnun musunuz?

25

26

75

74

8-Merkez Laboratuvarinin bekleme salonu ve gevre

diizeninden memnun musunuz?

32

30

68

70

9-Merkez  Laboratuvart iletisim  numaralarimi
telefonla aradigimizda verilen hizmetten (Bu soruya
liitfen iletisim numaralarmi aradiysaniz cevap

veriniz) memnun musunuz?

35

33

65

67

10-Merkez Laboratuvar1 web sayfasindan (Bu soruya
liitfen web sayfasini1 kullandiysaniz cevap veriniz

http://www hastane.deu.edu.tr/pageMerkezLab.aspx

) memnun musunuz?

27

29

73

61

1:Hi¢ memnun degilim 2: Memnun degilim 3: Kismen memnunum 4: Memnunum 5: Cok memnunum

* Anketten hasta memnuniyeti i¢in kullanilabilecek sorulara bu tabloda yer verilmistir. Anketteki soru numaralarina bagh kalinmuistir.
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En diisitk memnuniyet yiizdesi 2021 yilinda %65 ile
merkez laboratuvari iletisim numaralarinin telefonla
arandigl zaman verilen hizmete, 2022 yilinda %61 ile
merkez laboratuvarmin web sayfasinin kullanimina
verilmistir. Tablo 3 de gosterildigi gibi, 2021 yilinda
personel davranislar1 (%78), kan alma biriminin temizligi
(%77),

yonlendirme ve bilgilendirme (%75) ve laboratuvarin

merkez laboratuvar1 tarafindan  saglanan

calisma diizeni (%75) igin yiiksek memnuniyet oranlari

Benzer sekilde 2022 yilinda ayn1 hizmet alanlarinda
hasta memnuniyet oranlar1 artarak daha kaliteli hizmet
(%80),

yonlendirme  ve

sunulmustur: Kan alma biriminin temizligi

laboratuvar tarafindan  saglanan
bilgilendirme (%78) ve kan alma birimindeki personel
davranislar (%77) igin yiiksek memnuniyet oranlar1 elde

edildi.

Islem Siirelerinden Memnuniyet Diizeyi:

elde edildi. Hastalarin  islem  siirelerinden = memnuniyet
diizeyleri Sekil 1'de 6zetlenmistir.
Sekil 1: Katilimailarin Islem Siirelerinden Memnuniyet Diizeyi
A B C
o o T o o [N o oo IS
< o I < o T < o
=3 - o I, =y
ne R v B « v Mk
« o M - I ~ o Ml
0 10 20 30 40 50 60 0 10 2 20 m 50 60 0 10 - - 0 % 6
=2022 m2021 m2022 m2021 m2022 m2021
1: Cok uzun 2: Oldukga uzun 3: Uzun 4: Pek uzun sayilmaz 5: Hi¢ uzun degil

Hem 2021 hem 2022 yillarinda numaralar1 aldiktan
sonra sekreterlik kayit islemlerine kadar gegen siire
hastalar tarafindan sirasiyla %66 ve %68 oraninda diisiik
memnuniyet orani ile sonuglandi (Sekil 1A). Ayrica sonug
alma siiresi (6rnek verme ve sonug¢ alma arasinda gegen
siire) 2021 yilinda %65 iken 2022 yilinda %69 hasta
memnuniyet orani ile yiikseltilmistir (Sekil 1C).

Sekreterlik kayit islemlerinin tamamlanip tiiplerini
aldiktan sonra kanlarmin alinincaya kadar olan siire 2021
yilinda hastalarin %76’s1, 2022 yilinda %77’si tarafindan
uzun olmadigini ifade edilmistir (Sekil 1B).

Merkez Laboratuvar Hakkindaki Memnuniyet
Diizeyi:

Hastalarin merkez laboratuvar  hakkindaki

memnuniyet diizeyleri Sekil 2'de 6zetlenmistir.
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Sekil 2: Katilimcilarin Merkez Laboratuvar Hakkindaki Memnuniyet Diizeyi

0 10 20 30 40 50 60 70
2022 2021

0 10 20 30 40 50 60
2022 2021

1: Hig¢ dogru degil 2:Dogru degil 3: Kismen dogru 4: Dogru 5: Cok dogru

Hastalar 2021 ve 2022 yillarinda yiiksek oranda
(%81 ve %83) merkez laboratuvarindan aldiklar: sonuglara
%100 giivenebilirim yanit1 verdiler (Sekil 2A). Ayrica 2021
yilinda hastalarin yaklagik %79u ve 2022 yilinda %80
merkez laboratuvarini yakinlarina/arkadaslarina rahatlikla
tavsiye ederim seklinde ifade etti (Sekil 2B).

Ayrica merkez laboratuvarimiz uluslararasi gegerli
"ISO 15189 Tibbi Laboratuvar Akreditasyonu" belgesine

sahiptir. Hastalarimiza uluslararas: gegerlilige sahip olan
bu akreditasyon belgesine sahip oldugumuzu biliyor
musunuz sorusunu sordugumuz zaman 2021 yilinda %35
hasta “evet, biliyorum" yanit1 verirken 2022 yilinda ankete
katilan hastalarin yaklasik %34’ "evet, biliyorum", %45i
"hayir bilmiyorum" yanitin1 verdi (Sekil 3).

Sekil 3: Katilimcilarin Akreditasyon Belgesi Hakkinda Bilgi Diizeyi

© %

~ %

- %

o

10 20
u2022

u2021

30 40 50

1: Evet, biliyorum 2: Kismen biliyorum 3: Bilmiyorum

Hastalarimiza laboratuvar hizmetlerinden
beklentilerini (sonuglari zamaninda alabilmek, sonuglarin
glivenirligi, temizlik, ¢evre diizeni, personelin davranisi,
bekleme siiresi, merkez laboratuvarin calisma diizeni)
oncelik sirasina gore siralamalarini istedik. Hastalar 2021

yilinda %40 temizlik, %35 sonuglari zamaninda alabilmek

ve %25 oraninda sonuglarin giivenirligi cevabin verdi.
Ankete katilan hastalarimiz 6ncelik siralamasi 2022 yilinda
da 2021 yii ile benzerdi.

hastalarimizin %45 'i temizlik yanitini verirken bunu

Sonug¢ olarak ilk figte

sirasiyla %34 sonuglari zamaninda alabilmek %21 ile

sonuglarin giivenirligi izlemistir (Sekil 4).
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Sekil 4: Katilimcilarin Laboratuvar Hizmetinde Oncelik Siralamasi

o

10 20
2022

2
B

=2021

1: Temizlik 2: Sonuglar: zamaninda almak 3: Sonuglarin giivenirligi

Anket katimcilarinin genel memnuniyet diizey

Tablo 4’te 6zetlenmistir.

Tablo 4: Katiimcilarin genel memnuniyet diizeyleri

2021 2022
Toplam Katilima

968 502
Sayisi
Genel Degerlendirme 1 2 3 4 5 1 2 3 4 5
Yapilan

559 607 1949 | 6040 | 2424 | 288 | 224 | 1016 3211 1261
degerlendirme sayis1
% Oran 5 5 17 52 21 5 4 17 53 21
SONUC 27 73 26 74
Merkez laboratuvarimizin 2021 ve 2022 Yili Kalite  alinmasi imkani saglar. Bu nedenle, rutin olarak

Hedefi, hasta memnuniyet oraninin %70 ve {izerinde
stirdiiriilmesini saglamak idi. Buna gore 2021 yilinda %73
ve 2022 yilinda da %74 oran ile bu hasta memnuniyeti

hedefimizi basariyla tamamladik.
TARTISMA

Hasta memnuniyeti, laboratuvar hizmetlerinin
hastalarin bakis acisiyla degerlendirilmesine yardimc olur.
Boylece problemli alanlarin belirlenmesi kolaylasir ve bu

problemlerin ¢6ziimil igin fikirler {ireten geri bildirimlerin

uyguladigimiz anketler, hasta memnuniyet diizeyini

degerlendirmemizi ve hastanemizdeki laboratuvar
iligkili

Uyguladigimiz anket,

hizmetleriyle bazi faktorleri incelememizi

saglamaktadir. laboratuvar ve
hastalar i¢in Onemli oldugu disiiniilen laboratuvar
hizmetlerinin farkli boliimlerini ve ayrintilarii kapsayan
sorulardan olusmaktadir. ISO 15189(14) ve ISO 17025 (15)
gibi uluslararas: kalite standartlari, tercihen sistematik bir
sekilde hasta geri bildirimlerinin ve diizeltici eylemlerin

analizini ve kullanimini gerektirir.
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Bu dogrultuda klinik laboratuvarlarda hasta
memnuniyet anketleri yapilmaktadir, ancak literatiirde ¢ok
fazla ¢alisma bulunmamaktadir. Yapilan c¢alismalarin
sonuglarinin  karsilagtirilmast  zordur, ¢linkii  her
laboratuvarin kendine 6zgii 6zellikleri vardir ve anket
yapilan hasta popiilasyonu farklidir. Dolayisiyla ankette
yoneltilen soru ifadeleri ve yanitlar1 da diger ¢alismalarla
uymamaktadir. Hatta bir¢ok hasta memnuniyet anketi
kendi

arasindaki dogrudan karsilastirmalar i¢in tamamen ayni

eksiklerini belirlemeye yoneliktir. Calismalar

sorularin kullanilmasi gerekmektedir (16).

DEU Arastirma ve Uygulama Hastanesi Merkez
Laboratuvart ISO 15189:2012 standardina goére 2012
akredite  bir

laboratuvardir. Akreditasyon geregi olarak her yilin

yilindan beri uluslararast diizeyde

sonunda birim sorumlularindan olusan kalite gelistirme
kurulu tarafindan yonetimin gozden gegcirilmesi toplantisi
yapilmaktadir. Toplantida bir onceki yilin hasta
Diistik

memnuniyet orani saptanan problemli alanlar i¢in diizeltici

memnuniyet anketi sonuglart degerlendirilir.
faaliyetler planlanir. Bu baglamda 2021 ve 2022 yillari
distik

memnuniyet oranina sahip hizmet alanlarina yd&nelik

sonunda  gerceklestirilen  toplanti  sonrasi
calisma gruplari olusturuldu. Anket sonucunda, hasta geri
bildirimlerinden orta ve diisiik puan alan ve iyilestirilmesi
gereken 8,9,11 ve 13. sorular (bekleme alanlarinin ve gevre
diizeninin iyi olmamasi, merkez laboratuvara telefon ile
ulagilamamasi, sekreterlik sira numaralarini aldiktan sonra
kayit islemleri yapilincaya kadar gegen siire, Ornek
verilmesi ile sonu¢ alma arasinda gegen siirenin uzun
olmasi) ile ilgili kok neden analizi yapildi.

Bekleme alanlarmmin ve g¢evre diizeninin iyi
olmamasi, merkez laboratuvarimna telefon ile
ulagilamamasi, sekreterlik sira numaralarini aldiktan sonra
kayit islemleri yapilincaya kadar gegen siire, Ornek
verilmesi ile sonu¢ alma arasinda gegen siirenin uzun
olmasi gibi laboratuvar hizmetleri 2021 yilinda hastalar

tarafindan diisiik memnuniyet oraniyla degerlendirildi. Bir

sonraki yil bekleme salonlarinin iyilestirilmesi gibi
diizeltici faaliyetler sonucunda hasta memnuniyet
hedefimize wulastik. Ancak diger alanlarda hasta

memnuniyet diizeylerinde olumlu ilerlemeler olmasimna

ragmen anket sonuglart 2022 yili kalite hedeflerinin

tamamima wulasma konusunda yetersiz kaldigimiz
gostermektedir.

Merkez laboratuvarinin bekleme salonu ve gevre
diizeninden memnun olmayanlarin orani 2021 yilinda %32
iken 2022 yilinda %30’a gerilemistir. Hastanemizde merkez
kan alma, 6zel kan alma ve ¢ocuk hastanesinde bulunan
¢ocuk kan alma olmak {izere 3 ayr1 yerimiz bulunmaktadir.
Cocuk hastanesi binasi 2021 yilinda yapild1 ve ¢ocuk kan
alma birimi ac¢ilmistir. Ayrica diger kan alma birimlerinin
de diizeni (yeterli sayida bekleme koltugu...) hastalar i¢in
iyilestirilmistir. Boylece 2022 yilinda bu hizmet alaninda
kalite hedefimize ulasabildik.

Merkez laboratuvari iletisim numaralarini telefonla
aradiklarinda verilen hizmetten memnun olmayanlarin
orani 2021 yilinda %35 iken 2022 yilinda da %33 ile
hastalarin bu hizmetten memnuniyetsizligi devam
etmektedir. Bunun sebebi olarak 3 farkli kan alma yerinin
olmasi ve hastalar kan alma merkezine direkt telefonla
ulasamayip ancak santral iizerinden baglanmalari
nedeniyle olusan karisikliklar oldugu diisiiniilm{istiir.

Sira numaralarini aldiktan sonra sekreterlik kayit
islemlerine kadar gegen siire her iki yilda da hastalar
tarafindan diisiik memnuniyet oram ile degerlendirildi.
Hastalarin islemlerini bir an 6nce yapip hastaneden
ayrilma istekleri, pandemi sonrasinda artan hasta sayisi, 3
ayri kan alma birimindeki sekreter sayisinin yetersiz
olmasinin islemlerde aksamalara yol a¢mis olabilecegi
diistintilmektedir.

Geri dontis siiresi (TAT), bir testin isteminden
sonucun raporlanmasina kadar gegen siiredir. Laboratuvar
hizmetinin en gbéze c¢arpan isaretlerinden biridir ve
genellikle laboratuvar performansmin 6nemli bir kalite
gostergesi olarak kullanilir. Hem 2021 yilinda (%35) hem
2022 yilinda (%31) hastalar bu siirenin uzun oldugunu
belirtmiglerdir. Sonu¢ ¢ikma siirelerinin uzun olmasi
hastalarin memnuniyetsizligi ile iliskilidir. Bu nedenle
laboratuvarlar, her test icin sonu¢ verme siiresini
belirlemelidirler. Bizim laboratuvarimizda bu konuyla
ilgili web sitemizde test sonu¢ alma siireleri ile ilgili
rehberimiz bulunmaktadir. Rehberdeki her testin sonug
verme siiresi bilimsel yayinlar ve standartlara gore
belirlenmistir. Hastalar sonuglarinin ¢ikmasini beklerken
endiseli ve gergin olabilirler, hizli bir sekilde sonug almak

isterler. Bu onlar agisindan mantikli bir durum olabilir
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ancak is akig siirecimizi bilmedikleri igin bu siire onlarda
olabilir.  Bu
hastalarimiza kan alma iglemi esnasinda bu rehber
hakkinda

icerisinde de bu siireyi karsilayip karsilamadigimizi

memnuniyetsizlige = neden yiizden

bilgilendirilme yapilarak ve laboratuvar

periyodik olarak degerlendirerek memnuniyetsizlik
oranini azaltmaya c¢aligmaktayiz.

Ayrica 2021 yilinda %40 oraminda hasta Merkez
Laboratuvarmin uluslararast gegerliligi olan kalite
akreditasyon belgesi oldugunu bilmiyorken 2022 yilinda
yaklasik %45 oraninda hastanin bu konuda bilgisi olmadig1
goriilmistiir. Kan alma merkezlerimizden sadece birinde
akreditasyon belgesini gosteren panomuz bulunmaktadir.
Bu konuyla ilgili diizeltici faaliyet olarak 2022 yilinda
siramatik ekranina akreditasyon ile ilgili bilgilendirme
yazis1 eklendi. Ayrica hastalar web ekranindan sonuclara
ulagirken anket yap veya ge¢ seklindeki ekranda
akreditasyon bilgisinin yer aldigt ve herkesin bunu
gorebilecegi diistinilm{istiir.

Calismamizin bazi kisitliliklar1  vardi. Birincisi
ankete hastalarin sosyodemografik 6zellikleri ile ilgili daha
ayrmtili sorular (egitim durumu, memnuniyet oranlarimin
yasa ve cinsiyete gore smiflandirilmast vb.) eklenebilir.
Ikinci olarak hastanemizde ii¢ ayr1 kan alma merkezi
oldugu igin hangi calisma alaninda problem oldugunu
daha iyi belirleyebilmek icin hizmet aldiklar1 birim
sorulabilir.

Bunun yaninda calismamizda iki yilin verileri
kullanilmistir. Bbylece daha yiiksek Orneklem sayisina
ulagilabilmistir. Ayrica anket sorulari hastalara web sayfasi
tizerinden online olarak soruldugu igin nispeten daha
glivenilir ve tarafsiz sonuglara ulasilmistir.

SONUC

Hastanemizde hastalarin laboratuvar
hizmetlerinden genel memnuniyet diizeyi yiiksekti, bazi
hizmet alanlarinda ise hasta memnuniyet orani diisiik
saptandi. Akreditasyon ve kalite standartlar1 geregi tiim
sorumlu  kuruluglar, Dbelirlenen sorunlar {izerinde
hastalarin deneyimlerine yonelik iyilestirme calismalar:
yapmalidir. Biz de kalite hedeflerimiz dogrultusunda
diizeltici faaliyetler gerceklestirebilmek igin spesifik
problemleri yillik uyguladigimiz anketler araciligiyla
belirliyoruz ve siirekli hedeflerimizi revize ederek daha

basarili hasta deneyimini hedefliyoruz.

Tesekkiir: ISO 15189 akreditasyon bagvuru ve kabul
stirecinde Merkez Laboratuvari Bagkani olan Prof. Dr.
Canan COKER, Kalite Yonetim Temsilcisi Prof. Dr. Pinar
TUNCEL ve kalite birimine katki1 ve destekleri i¢in tesekkiir

ederiz.
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Arastirma Makalesi

Evaluation of the Frequency of Kidney Injury in the
PACU: A Prospective Observational Study

AMELIYAT SONRASI YOGUN BAKIM UNITESINDE (PACU) BOBREK HASARI SIKLIGININ
DEGERLENDIRILMESI: PROSPEKTIF GOZLEMSEL BiR CALISMA
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ABSTRACT

In the study, the frequency of postoperative acute kidney injury (AKI), factors
associated with AKI, and the effect of AKI on outcomes in surgical cases
treated in the Postoperative intensive care unit (PACU) in the postoperative
period were investigated.

Material and Method: The study is a prospective and observational study.
Surgical cases treated in the PACU in the postoperative period were included
in our study. Demographic characteristics of the patients, characteristics of
the operation and anesthesia, Charlson Comorbidity Index (CCI) values,
American Society of Anesthesiologist (ASA) risk classes, preoperative
biochemistry results and preoperative hemogram results were recorded.
Patients' AKI was assessed using the Risk, Injury, Failure, Loss of Function,
and End-Stage Renal Disease (RIFLE) and Acute Kidney Injury Network
criteria(AKIN).

Results: 583 postoperative cases were examined. The frequency of AKI in
PACU was 17.7%. Age, preoperative CCI, BUN, GFR values, preoperative
peptic ulcer history, preoperative calcium, total bilirubin levels and the
urgency of operation were the preoperative reasons for AKI. Intraoperative
use of blood and colloid also affected postoperative AKI. There was a
relationship between AKI and the amount of crystalloid and FFP used in
PACU. In patients with AKI, the frequency of inotropic use in PACU, the
frequency of the use of IMV and the duration, cardiac complication,
arrhythmia, respiratory system complications, sepsis and mortality rate were
higher compared to patients without AKI (p <0.05).
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(o)4

Amag: Bu calismada postoperatif yogun bakim iinitesinde tedavi edilen
cerrahi olgularda postoperatif dénemde, postoperatif akut bobrek hasari
(ABH) sikligi, ABH ile iligkili faktorler ve ABH'nin sonuclar tizerine etkisi
arastirilmistir.

Gere¢ ve Yontem: Bu calisma prospektif ve gozlemsel bir calismadir.
Calismamiza postoperatif donemde PACU'da tedavi edilen cerrahi vakalar
dahil edilmistir. Hastalarin demografik 6zellikleri, ameliyat ve anestezi
ozellikleri, Charlson Komorbidite Indeksi (CCI) degerleri, Amerikan
Anesteziyoloji Dernegi (ASA) risk smuflari, ameliyat oncesi biyokimya
sonuglar1 ve ameliyat oncesi hemogram sonugclari kaydedildi. Hastalarm
AKT'si Risk, Yaralanma, Basarisizlik, Fonksiyon Kayb1 ve Son Dénem Bobrek
Hastalig1 (RIFLE) ve Akut Bobrek Hasar1 Ag1 (AKIN) kriterleri kullanilarak
degerlendirildi.

Bulgular: Calismamizda postoperatif erken donemde bobrek hasarlanmasi
siklig1 %17,7 olarak belirlendi. Yas, preoperatif CCI, BUN, GFR, kalsiyum,
total biliiribtin degerleri, preoperatif peptik ulkus &ykiisii, operasyonun
aciliyeti, intraoperatif kan ve kolloid kullanim sikligi, PACU'da kristaloid ve
TDP miktar1, PACU'da kolloid kullanimi siklig1 ile postoperatif akut bobrek
hasar1 arasinda iliski bulundugu belirlenmistir (p<0,05). Postoperatif bobrek
hasar1 gelisen olgularda PACU'da inotrop kullanim siklig1, invaziv mekanik
ventilator kullanim siklig ve stiresi, PACU yatis siiresinin arttig1, kardiyak
komplikasyon, aritmi, atrial fibrilasyon, solunum sistemi komplikasyonlari,
sepsis, norolojik komplikasyonlar, postoperatif deliryum ve mortalite
sikligimin yiikseldigi belirlenmistir (p<0,05).

Sonug: Postoperatif yogun bakim tinitesinde takip edilen olgularda erken
doénemde bobrek hasarlanmasi sikligr %17,7 olarak belirlenmistir. Yas, CCI,
BUN, GEFR, kalsiyum, bilirubin degerleri ve ameliyatin aciliyeti ile
postoperatif AKI arasinda iliski oldugu tespit edilmistir. Postoperatif
donemde AKI gelisimi artmis morbidite ve mortalite ile iligkilidir.

Anahtar Kelimeler: Akut bobrek yetersizligi, Postoperatif, PACU, Yogun
Bakim

Acute kidney injury (AKI) is defined as the
sudden loss of kidney functions in varying degrees, the
excretion of nitrogenous wastes such as urea from the body
and the deterioration of fluid/electrolyte balance. A
decrease in glomerular filtration rate (GFR) and an increase
in serum creatinine and blood urea nitrogen are also
observed in AKI. For the grading of acute kidney injury,
classifications such as “Risk, Injury, Failure, Loss, and End-
stage (RIFLE)” and “Acute Kidney Injury Network
(AKIN)” were created. Currently, these classifications are
still used to determine the degree of kidney damage in
patients (1-2).

It is very important to determine the perioperative risk
factors for the early diagnosis and treatment of kidney
damage that may occur in patients who will undergo
surgery. Especially during major surgical procedures, AKI
is one of the important risk factors for mortality and
morbidity. Therefore, the effect of renal functions on
surgical outcomes in the perioperative period is an
important area of research. In patients who will undergo
major surgery, pre-existing renal failure may occur with the
effect of many factors (fluid treatments, anesthesia, etc.) in
the perioperative period. Such factors may increase the risk
of renal dysfunction and postoperative complications in

postoperative patients (2-3).
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In this prospective observational study, we aimed to
evaluate the frequency of early postoperative kidney
damage determined by RIFLE and AKIN criteria, the
factors affecting the frequency of postoperative kidney
damage, and the effects of postoperative kidney damage on
outcomes, morbidity and mortality in surgical cases treated

in postoperative intensive care unit (PACU).
MATERIALS AND METHOD

Our

observational study. Ethics committee approval was

study was designed as a prospective,
obtained from the Non-Invasive Ethics Committee of
Dokuz Eyliil Univercity (Ethics Committee Decision dated
08.02.2021 and numbered 2021/04-25). Data collection was
started after the approval of the ethics committee.

Inclusion Criteria: The study was carried out
between 01.03.2021 and 28.02.2022. Patients over the age of
18 who were treated in the postoperative intensive care unit
(PACU) of Dokuz Eyliil Univercity Hospital Central
Operating Room were included in the study. Written
informed consent to participate in the study was obtained
from all patients or their relatives.

Exclusion Criteria: Patients with a history of acute
and chronic kidney disease before the operation, patients
receiving or previously received renal replacement
therapy, patients under the age of 18, patients whose
records could not be reached, patients who did not give
consent to participate in the study, patients who did not
undergo surgery, and patients have positive COVID-19
tests, not included in the study.

Data Collection: The patients included in the study;
Charlson

Society  of

characteristics, comorbidities,
(Can,

Anesthesiology (ASA) risk class, preoperative biochemistry

Demographic
Comorbidity  Index American
and hemogram results, anesthesia method, surgical
characteristics were determined and recorded. Fresh frozen
plasma (FFP), erythrocyte suspension (ES) and fluids
(crystalloid/colloid)

determined and recorded using intraoperative anesthesia

given  intraoperatively = were
follow-up registration forms.

Hemoglobin levels, serum creatinine level, urine
output amount, renal replacement therapy requirement
were determined and recorded on the postoperative 1st

day. Patient data were obtained by examining preoperative

and peroperative anesthesia patient data record forms,
postoperative intensive care patient data record forms and
hospital data record automation systems.

Scoring: With these collected data, patients were
classified as risk (R), injury (I) and failure (F) using RIFLE
criteria (2-4). Acute Kidney Injury Network (AKIN)
classification (5-6) were also evaluated.

Early postoperative complications: We recorded
early postoperative complications that occurred during the
patients' stay in the PACU unit. Rigid objectives were set to
define every individual complication in an attempt to avoid
any observer bias. Complications were categorised as
including in-hospital ~mortality, wound infections
(inflammation/purulent drainage, positive swab culture),
pneumonia (shadowing on chest X-ray, purulent sputum *
positive

sputum culture), pulmonary complications

(pneumonia, pneumothorax, pulmonary embolism,
hypoxia, atelectasis), sepsis (positive culture with a change
of 2 points in SOFA score), myocardial infarction (MI),
preoperative non-existent atrial fibrillation (AF), cardiac
arrhythmia (any arrhythmia non-existent preoperatively),
urinary system complications ( urinary retention, oliguria,
acute renal failure), postoperative bleeding, postoperative
delirium (7). Postoperative length of stay in the intensive
care unit and status of discharge were recorded as
discharge or mortality.

Statistical Analysis: In the analysis of the study,
SPSS 24.0 was used. Variables with continuous values were
expressed as mean + standard deviation, and variables with
frequency were expressed as frequency (n) and percentage
(%). The normal test assumptions of continuous variables
were analysed by Kolmogorov Smirnov and Shapiro-Wilk
tests. Continuous data were analysed using t-test, one-way
ANOVA test, Mann-Whitney U test, Kruskal-Wallis test,
depending on the number of groups and normality test
results. For group comparisons of frequency variables,
Pearson's chi-square and Fisher's exact chi-square tests
were used. The correlation analyses were performed using
Pearson's correlation analysis test. Statistically significant p

value less than 0.05 was considered statistically significant.
RESULTS

A total of 1152 patients treated in the PACU unit of
Dokuz Eyliil Univercity Hospital were included in the
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study. 569 patients were excluded from the study because
67 patients had preoperative chronic renal failure, 32
patients had preoperative acute renal failure, 302 patients
refused to participate in the study, 142 patients had missing
data and 26 patients were under 18 years of age.
Consequently, the data of 583 patients have been analysed.

Of the patients, 295 (50.6%) were male and 288
(49.4%) were female. Mean age was 65.14+17.00 years and
mean weight was 73.89+10.79 kg. 171 (29.3%) of the cases
were smokers and most common co-morbidity was HT
(58.3%). The average CCI value was 4.11+2.17.

The cases were mostly in the risk group of ASA II
(50.9%) and ASA III (45.8%). 381 (65.4%) cases were
operated under elective conditions, 202 (34.6%) were
operated under emergent conditions. General anesthesia
was applied to 568 (97.4%) of them and regional anesthesia
was applied to 15(2.6%). The anesthesia periods of the cases
were average 215.92+142.33 minutes.

The urine volume of the patients at the arrival of
PACU was 764.57+616.52 mL, postop 6th hour urine

volume was 557.85+334.70 mL, postop 12th hour urine
volume was 1091.09+510.64 mL, postop 24th hour urine
volume was 1856.19+753.38 mL. The average BUN value of
the patients was 20.32+19.26 mg/dL, Cr value was 0.84+0.40
mg/dL, and GFR value was 85.10+25.42. The average length
of stay in PACU was 25.17+21.48 hours. 4 (0.7%) of the cases
were dead. The average hospital stay of the patients was
13.80+11.73 days.

According to RIFLE and AKIN criteria, various
levels of renal damage were detected in 103 (17.7%)
patients. According to RIFLE classification, 64 (11.0%) cases
were “R”, 29 (5.0%) were “1”, 10 (1.7%) were “F” however,
when evaluated according to AKIN classification, 66
(11.3%) were in Phase I, 27 (4.6%) were in Phase II, and
10(1.7%) were in Phase III

The incidence of kidney injury was analysed
according to the departments. In subgroup analysis, the
incidence of kidney injury was found to be statistically
significantly different between departments (p<0.05, chi-
square test) (Table 1)

Table 1. Frequency of kidney damage according to surgical departments of the cases (n, %)

Acute Kidney Injury None Presence
General Surgery (n=241) 188(78.0%) 53(22.0%)
Orthopedics (n=153) 122(79.6%) 31(20.4%)
Interventional Radiology (n=3) 2(66.7%) 1(33.3%)
Plastic Reconstructive Surgery (n=20) 17(85.0%) 3(15.0%)
Ear, Nose and Throat Surgery (n=26) 23(88.5%) 3(11.5%)
Neurosurgery (n=88) 78(88.6%) 10(11.4%)
Urology (n=29) 28(96.6%) 1(3.4%)
Thoracic Surgery (n=1) 0 (0%) 1(100%)
Ophthalmic Surgery (n=6) 6(100%) 0 (0%)
Obstetrics and Gynecology (n=16) 16(100%) 0 (0%)

According to subgroup analysis, statistically
significant difference was found in the incidence of kidney
injury according to the types of surgery (p<0.05, chi-square

test) (Table 2).
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Table 2. Frequency of kidney damage according to the type of surgery (n, %)

Acute Kidney Injury None Presence
Femur Fracture Surgery 69(72.6%) 26(27.4%)
Major Abdominal Surgery 123(75.0%) 41(25.0%)
Hepatobiliary Surgery 32(82.1%) 7(17.9%)
Intracranial Surgery 51(82.3%) 11(17.7%)
Major Head and Neck Surgery 20(83.3%) 4(16.7%)
Other Orthopedic Surgeries 27(87.1%) 4(12.9%)
Hernia Repair Surgery 7(87.5%) 1(12.5%)
Plastic Reconstructive Surgery 16(88.9%) 2(11.1%)
Gastrointestinal System Surgery 21(91.3%) 2(8.7%)
Amputation 16(94%) 1(5.4%)
Urological Surgery 27(96.4%) 1(3.6%)
Spinal Surgery 35(100.0%) 0(0%)
Gynecological Obstetric Surgery 13(100.0%) 0(0%)
Ophthalmic Surgery 6(100.0%) 0(0%)
Other Surgery 17(85%) 3(15.0%)

The association between comorbidities (DM, HT,
CHF, CAD, COPD, OSAS, CKD, CVO,
hypothyroidism, hyperthyroidism,

asthma,
malignancy)
preoperatively was not statistically significant with AKI
RIFLE and AKIN the

postoperative period (p>0.05, chi-square test). However,

determined by scoring in

the frequency of renal injury determined by RIFLE was

statistically higher in patients with a history of peptic ulcer
(p=0.001, chi-square test). In the risk factor analysis of
patients with postoperative kidney injury, there was a
correlation between BUN, calcium, bilirubin values and
calculated CCI and GFR. There were positive correlations
between age, BUN, bilirubin and CCI values and negative

correlations between GFR and calcium values (Table 3).

Table 3. CCI, age, and preoperative BUN, GFR, Ca, total bilirubin values (mean+SD) of patients with and without

postoperative kidney damage

Acute Kidney Injury CCI Age BUN GFR Ca Bilirubin
None (n=480) 4.01+2.18 | 64.04+17.04 19.16+9.39 85.88+24.10 8.82+0.92 0.92+0.94
Presence (n=103) 4.55+2.10 | 70.31+15.91 | 21.42+12,45 | 80,31+24,28 8,37+1,04 1,81+2,68
p* 0,021 <0,001 0,038 0,034 <0,001 <0,001
p** 0,023 0,001 0,038 0,034 <0,001 <0,001
Coorelation Coefficient (r) 0.095 0.141 0,086 -0,088 -0,186 0,236

*: Student t test
**: Pearson correlation analysis
The urgency of the operation, intraoperative ES and

colloid administration affected the postoperative kidney

damage. However, crystalloid given in the intraoperative

period, colloid, FFP, the amount of ES, the amount of urine
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output and the duration of anesthesia did not affect the

postoperative insufficiency. The amount of crystalloid and

FFP given in the postoperative period, the use of inotropes,

Table 4. Examination of factors associated with postoperative kidney injury

the use of invasive mechanical ventilators (IMV), affected
renal failure (p<0.05) (Table 4,5).

Peroperative Parameters Patients without Patients with acute P
acute kidney injury kidney injury
(n=480) (n=103)

The urgency of the operation Urgent (n=202) 150(74.3%) 52(25.7%) <0.001*

Elective (n=381) 330(86.6%) 51(13.4%)
Intraoperative use of ES No(n=487) 411(84.4%) 76(15.6%) 0.003*

Yes(n=96) 69(71.9%) 27(28.1%)
Intraoperative use of colloid No(n=295) 253 (85.8%) 42 (14.2%) 0.028*

Yes(n=288) 227 (78.8%) 61 (21.2%)
Postoperative parameters Patients without Patients with acute P

acute kidney injury kidney injury
(Mean+SD) (Mean+SD)

Amount of crystalloid used in PACU 2462.30+1314.17 3278.44+1544.36 <0.001**
Amount of colloid used in PACU 700.00+447.21 1312.50+1179.24 0.315**
Amount of ES used in PACU 322.36+128.76 333.33+123.09 0.796**
Amount of FFP used in PACU 345.83+121.46 500.00+0.00 0.001**
Amount of PLT used in PACU 250+0.00 250.00+0.00 1**
Amount of inotrope used in PACU 13.25+15.46 31.12+40.08 <0.001**
Urine output in PACU for 6 hours 597.62+332.38 372.52+279.76 <0.001**
Urine output in PACU for 12 hours 1180,33+481.25 740,67+472.41 <0.001**
Urine output in PACU for 24 hours 2015.54+655.20 1380.73+829.06 <0.001**
Serum BUN level in PACU 18.31+£17.90 29.30+22.44 <0.001**
Serum Cr level in PACU 0.74+0.25 1.26+0.61 <0.001**
Serum GEFR level in PACU 90.85+21.61 59.64+25.48 <0.001**

*: Chi square test , **: Student t test
The occurrence of postoperative AKI had a weaker

positive correlation with the duration of IMV and PACU
stay in the postoperative period (p<0.05) (Table 5).

Table 5. The relation between postoperative renal failure and intraoperative frequency and duration of NIMV and
IMV use, length of stay in PACU and hospital (mean+S

Patients without Patients with acute P Coorelation
acute kidney injury kidney injury Coefficient
(n=480) (n=103) (r)
Frequency of inotropic use (n, %) 12 (2.5%) 17 (16.5%) <0.001* ---
Inotrope usage time (hours) 20.33+17.62 22.35+16.53 0.499** -
Amount of inotropic use (mg) 13.25+15.46 31.12+40.08 0.073** -
Frequency of NIMV use (n, %) 31 (6.5%) 8 (7.8%) 0.630* -—-
NIMYV usage time (hours) 7.29+5.83 8.62+9.54 0.959** -—-
Frequency of IMV use (n, %) 417 (86.9%) 97 (94.2%) 0.037* -—
IMV usage time (hours) 12.40+14.92 23.49+28.08 <0.001** 0.233***
Length of stay in PACU (hours) 23.09+18.92 34.87+28.92 <0.001** 0.209***
Length of stay in hospital (days) 13.75£11.90 14.07+10.97 0.797** ---

*: Chi square test, **: Student t test , ***: p<0,001; Pearson correlation analysis
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When the

occurred during postoperative hospital follow-up were

postoperative  complications that
analysed, there was a statistically significant association

between the presence of AKI, cardiac complications,

arrhythmia, respiratory system complications and sepsis
and the frequency of mortality (p<0.05) (Table 6).

Table 6. The relationship between the presence of postoperative kidney injury and postoperative complications

Postoperative Complications Patients without Patients with acute | All patients P
acute kidney injury kidney injury (n=583)
(n=480) (n=103)

Mortality 18 (3.8%) 21 (20.4%) 39 (6.7%) <0.001*
Cardiac complications 22 (4.6%) 19 (18.4%) 41 (7%) <0.001*
Myocardial infarction 1 (0.2%) 0 (0%) 1 (0.2%) 0.823**
Arrhythmia 6 (1.3%) 9 (8.7%) 15 (2.6%) <0.001*
Atrial Fibrillation 4(0.8%) 3(2.9%) 7 (1.2%) 0.109**
Respiratory System Complications 35 (7.3%) 24 (23.3%) 59 (10.1%) <0.001*
Sepsis 0(0%) 3(2.9%) 3 (0.5%) 0.005**
Postoperative bleeding 4(0.8%) 0(0%) 4 (0.7%) 0.458**
Neurological complication 4(0.8%) 3(2.9%) 7(1.2%) 0.109**
Postoperative delirium 3(0.6%) 2(1.9%) 5(0.9%) 0.215**

*: Chi square test
**: Fisher’s exact test

DISCUSSION

The purpose of the present study involving 583
postoperative patients without previous renal injury was to
evaluate the effects of AKI on outcomes, the frequency of
early postoperative AKI and the factors affecting it. We
found that the frequency of early AKI in PACU was 17,7%.
Age, preoperative CCI, BUN, GFR values, preoperative
peptic ulcer (PU) history, preoperative calcium, total
bilirubin levels and the urgency of operation were the
preoperative reasons for AKI. Intraoperative use of blood
affected
postoperative AKI. There was a relationship between AKI
and the amount of crystalloid and FFP used in PACU. In
patients with AKI, the frequency of inotropic use in PACU,

and colloid (regardless of amount) also

the frequency of the use of IMV and the duration, cardiac

complication, arrhythmia, respiratory system
complications, sepsis and mortality rate were higher
compared to patients without AKI.

In general, studies have reported the risk of
developing postoperative AKI at different rates in different
operations. In a study in which 258 patients were evaluated
after major abdominal surgery, 12.0% of the cases

developed kidney damage, however, the cases did not

reach higher than Stage 1 in the AKIN scoring system (8).
In another study, which examined 703 major abdominal
surgery patients retrospectively, it was reported that
postoperative AKI was detected in 17.4% of the cases.
When the distribution of these cases according to AKIN
scoring was examined, the researchers found that 67.2% of
the cases were identified as stage 1; 21.3% as stage 2 and
11.5% as stage 3 (9). In another study, in which 47 patients
had primary ovarian cancer and peritoneal metastases and
given SRC-HIPEC, the
postoperative AKI was 40.4% (10). In a study including 239

who were incidence of
cases who underwent prospective emergency laparotomy
in the UK, it was reported that 39.7% of the cases had AKI
(11). In our study, the incidence of AKI in the first 24 hours
postoperatively was 25% in our patients who underwent
major abdominal surgery and who were followed up in our
PACU unit after surgery. Previous studies included all
surgical patients in the postoperative period. However, our
study included high-risk patients who were followed up in
PACU. For this reason, we thought that the rate of kidney
damage in our study was higher than in previous studies.
In a retrospective study of 365 patients who
underwent intracranial aneurysm clipping surgery, the

incidence of postoperative AKI was 18.63% and according
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to the stages of AKIN, 92.65% of the cases were reported as
stage 1; 5.88% as stage 2, and 1.47% as stage 3 (12). Similar
to this study, the incidence of AKI was 17.7% in our study
in patients followed up in the PACU unit after intracranial

interventions.

In a study including 2692 patients who underwent
hepatectomy, postoperative AKI incidence was found to be
16% (13). Likewise, in a study retrospective analysis of 457
patients who underwent hepatectomy, the incidence of
postoperative AKI was found to be 15% (14). Another study
including 446 patients who underwent partial hepatectomy
found a 17.9% incidence of postoperative AKI (15).
Postoperative renal injury was found in 7.6% of cases in
another study in which 131 patients were prospectively
evaluated after hepatobiliary surgery (16). Patients who
underwent hepatectomy were evaluated in 146 patients
and the incidence of postoperative AKI was found to be
21% (17). Furthermore, another study in which risk factors
for postoperative AKI were analysed, 3616 patients
including hepatectomy and pancreatectomy operations
were evaluated and the postoperative AKI incidence was
found to be 6.6% (18). Similar to these studies, in our study,
postoperative kidney injury incidence was found to be
17.9% in our patients who were followed up in our

postoperative PACU unit after hepatobiliary surgery.

The incidence of postoperative AKI was found to be
0.9% in a retrospective study including 4722 cases who
underwent bariatric surgery (19). A study including 536
cases who underwent radical gastrectomy showed that the
incidence of postoperative AKI was 6.9% (20). The
incidence of AKI was found to be 14.4% in a retrospective
study including 4718 subjects who underwent partial or
total gastrectomy (21). Postoperative AKI incidence was
found to be 35.3% in a study including 595 individuals who
underwent oesophagectomy for oesophageal cancer (22).
Retrospectively, in another study including 898 patients,
postoperative renal injury incidence after gastrectomy was
reported to be 11.9% (23). In our study, however,
postoperative AKI incidence was found to be 8.7% in
postoperative patients who were followed up and treated
in the PACU unit after upper gastrointestinal system

surgeries.

In a study including 486 patients who underwent
thyroidectomy, postoperative AKI was found to be 4.9%
(24). Postoperative AKI was evaluated with AKIN criteria
in a study including 450 geriatric patients who underwent
femur fracture surgery and AKI developed in 21.1% of the
patients (25). The rate of postoperative AKI was found to
be 28.4% in another retrospective study involving femur
fracture patients over 65 years of age (26). The incidence of
AKIwas reported to be 19.2% in another study in which 500
patients operated for femur surgery were retrospectively
evaluated (27). Another study in which 165 patients were
prospectively evaluated in terms of the incidence of AKI
and risk factors after femoral fracture surgery reported that
15.3% of the patients developed postoperative AKI and
1.8% of the patients needed renal replacement therapy (28).
The incidence of AKI in the first 5 days postoperatively was
found to be 11.9% in normal weight patients, 10.1% in
underweight patients, 12.5% in the overweight group and
17.9% in obese patients in another study involving 13529
patients between 2005-2011 and investigating the incidence
and risk factors of AKI after femoral fracture surgery (29).
Patients aged >80 years who underwent surgery for femur
fracture between 2015 and 2020 were evaluated in another
retrospective study, and the incidence of AKI in the
postsurgical term was found to be 9.8% (30). The
development rate of AKI in the postoperative period was
found to be 4.4% in another study conducted on 550
patients operated on for femur fracture (31). The incidence
of postoperative AKI was 27.4% in patients who underwent
femur fracture surgery in our study. The incidence of
postoperative AKI in amputation cases was found to be
5.4% and the incidence of postoperative AKI after other
orthopaedic surgeries was found to be 12.9% in our study.

The frequency of AKI varies according to many
factors, such as the ethnic characteristics of the patients, the
different postoperative follow-up periods, the country
where the study was conducted, the year the study was
conducted, and it is dispersed over a wide range in the
literature analysis. These studies generally include all
surgical patients in the postoperative period for the specific
types of surgery such as orthopedic, intracranial etc. We
considered that the reason for the difference between the

previous studies and the rate of AKI in the present study



was that higher-risk patients were included in the study
and therefore followed up in the PACU.

A prospective study evaluating 258 patients after
major abdominal surgery found that age and body mass
index (BMI) were found to be risk factors for AKI.
Hospitalisation in the critical care unit for more than 48
hours was found to be an independent risk factor in this
study (8). In another retrospective study including 703
major abdominal surgery cases, hypertension was
identified among the risk factors (9). In another study
including 47 patients who underwent primary ovarian
cancer operation, risk factors were found to be age, initial
creatinine, initial GFR, preoperative albumin, number of
preoperative carboplatin cycles, time interval between
preoperative chemotherapy and operation and blood
transfusion volume (10). In a study of 239 patients who
underwent emergency laparotomy, age, serum lactate
level, number of white blood cells, pre-operative systolic
blood pressure and tachycardia were the risk factors (11).
High-density lipoprotein (HDL), prothrombin time (PT),
estimated glomerular filtration rate (eGFR), aneurysm
larger than 10 mm and aneurysm rupture prior to surgery
were found to be associated with AKI in a retrospective
study of 365 patients who underwent intracranial
aneurysm clipping surgery (12). In a study evaluating 2692
patients who underwent hepatectomy, age, female gender,
BMI, diabetes, hypertension, haematocrit, duration of
surgery, planned open procedure and pringle manoeuvre
were factors increasing the risk of AKI (13). Another study
in which 457 patients who underwent hepatectomy were
analysed, advanced age, increased MELD score, major
hepatectomy and extended operation duration were
determined as risk factors (14). In a prospective study of 131
patients after hepatobiliary surgery, advanced age and
elevated MELD-Na score were found to be important
independent risk factors for the occurrence of AKI
postoperatively (16). In another study in which 146 patients
were prospectively evaluated after hepatobiliary surgery,
increased intraoperative blood loss, age and pre-existing
chronic kidney damage were independent risk factors (17).
In a retrospective study evaluating 4722 patients,
dehydration and infectious complications after bariatric
surgery were determined as risk factors (19). Postoperative

AKI risk was independently associated with age, BMI,
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hypertension, hyperlipidaemia, hyperlipidaemia and
preoperative cystatin C in a study involving 536 patients
undergoing radical gastrectomy (20). It was reported in a
retrospective study including 4718 patients who
underwent partial or total gastrectomy that male gender,
COPD,

vasopressor, contrast agent use and transfusion of ES were

hypertension, hypoalbuminemia,  diuretic,
risk factors (21). In a study including 595 patients who
underwent oesophagectomy, risk factors for AKI were
reported as BMI, preoperative albumin level and
angiotensin converting enzyme use (22). No relation was
found between preoperative thyroid function and
postoperative AKI in a study performed on 486 patients
who underwent thyroidectomy. The risk factors associated
with AKI in the same study were male gender, use of beta-
blockers preoperatively, low albumin levels preoperatively
and colloid use (24). In another study including hip fracture
cases, older age, cardiac disease and postoperative
transfusion were found to be related with AKI as a result of
multivariate analysis (26). One study in which 500 patients
who underwent surgery for hip fracture were evaluated
found a higher risk of AKI in patients with chronic kidney
disease and two or more concomitant comorbidities. The
study reported that there was no association found
between the type of operation and the occurrence of AKI
(27). Another study including 13529 patients with hip
fracture underlined that the postoperative risk of AKI
increased in patients with obesity compared to patients
with normal weight (29). According to another study
conducted in 550 patients operated on for hip fracture, an
estimated blood deficit of more than 766.5 ml and
postoperative albumin levels less than 2.8 g/dl were
emphasised as risk factors (31). We found a relationship
between age, preoperative CCI, BUN, GFR values,
preoperative history of PU, preoperative calcium, bilirubin
levels, urgency of the operation, intraoperative use of blood
and colloid, amount of crystalloid and FFP used in PACU
and postoperative AKL

In another study analysing risk factors for
postoperative AKI, data of 3616 cases who had undergone
a major abdominal surgery between 2016 and 2018 were
analysed. It was reported that AKI incidence was 5.0%
versus 7.8% in the TIVA versus inhalation groups,
respectively. It has been highlighted that the risk of AKI
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was significantly increased in the inhalation group (18).
Nevertheless, no relation was found between the type of
anaesthesia and the incidence of postoperative AKI in our
study.

One study evaluating the relationship between
calcium levels and AKI (32) found that a "U" shaped
association was found to be present between calcium levels
and AKI and both hypocalcaemia and hypercalcaemia
were related with an elevated risk of AKI In some other
studies, it was found that high bilirubin levels were
associated with AKI and high bilirubin levels were found
to be another important risk parameter for the occurrence
of AKI (33,34).

In our study, preoperative history of PU was found
to be among the factors associated with AKI. In previous
studies, similar to the findings of our study, AKI was
emphasised in patients with a history of PU and especially
in patients using long-term omeprazole (35,36).

Morbidity and mortality are reported to be
increased in cases who develop postoperative AKI
(9,14,15,25,27,28),
(15,21,25,27,28), incidence of postoperative complications is

hospital  stay is  prolonged
increased (16), critical care unit hospitalisation rate, in-
hospital mortality rate (21) and treatment costs are high
(28). We found a statistically significant relationship
between postoperative AKI and the frequency of cardiac
complications, arrhythmia, respiratory system
complications, sepsis and mortality rate. Consistent with
previous reports, postoperative complication, morbidity
and mortality rates increased significantly with the
development of AKI.

As a result, we found that the incidence of early
postoperative AKI was 17.7% in patients without previous
renal injury who were managed in the intensive care unit
in the immediate postoperative period. Age, preoperative
CCI, BUN, GFR values,

preoperative calcium, total bilirubin levels and urgency of

preoperative  PU history,

the operation were correlated with postoperative AKI.
Intraoperative blood and colloid use also affected
postoperative AKI. There was a correlation between AKI
and the amount of crystalloid and FFP used in PACU. The
frequency of inotropic use in PACU, frequency and
duration of IMV use, cardiac complications, arrhythmias,

AF, respiratory system complications, sepsis and mortality

rate were higher in patients with AKI than in patients
without AKI.
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What is the role of an endoscopist in foreign body
management in the upper gastrointestinal tract in
adults?

YETISKINLERDE  UST  GASTROINTESTINAL  SISTEMDEKiI YABANCI  CiSIMLERIN
YONETIMINDE ENDOSKOPISTIN ROLU NEDIR?
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ABSTRACT

Background: Foreign body ingestion in the upper gastrointestinal tract is
considered an emergency worldwide. The aim of this paper is to report our
experience and outcomes of upper gastrointestinal tract foreign body
management.

Methods: This retrospective study was conducted on adult patients who
received endoscopic management of foreign bodies at Agri Training and
Research Hospital between December 2022 and December 2023.

Results: A total of 56 patients (male/female: 27/29; median age: 56 years)
were included. Chicken bones were the most common ingested foreign bodies
(n = 32; 57.1%), and the upper esophagus was the most common lodgment
site (n = 28; 50%). The detection rate of ingested foreign bodies in the upper
gastrointestinal tract through plain radiography was 66% (2/3) and
computed tomography was 82% (38/46). The average "door-to-scope" time
was 2.4+1.2 hours. The complication rate was low. Endoscopic treatment was
successful in 50 patients (89.3%), and surgical treatment was required in 5
patients (8.9%). In our study, no mortality was reported after endoscopic
treatment.

Conclusion: Endoscopic management is a safe and effective procedure for
Siileyman DOLU ingested foreign bodies when performed by experienced hands. The
endoscopic technique has the advantages of high success rates, a lower

Department of Gastroenterology, Facult o - o
P 9y y incidence of minor complications, and a decreased need for surgery.

of Medicine, Dokuz Eylil University, Izmir,
Tarkiye
E-posta: dr.sdolu@gmail.com

https://orcid.org/0000-0002-7496-9493

Keywords: Endoscopic management, Foreign bodies, Gastrointestinal tract

DEU Tip Derg 2024;38(3): 215-223
JDEU Med 2024;38(3):215-223
doi: 10.18614/deutip.1467883

Gonderim tarihi / Submitted:13.04.2024
Kabul tarihi/ Accepted: 23.10.2024


mailto:dr.sdolu@gmail.com

216 The role of an endoscopist in foreign body management ?

Oz

Ust gastrointestinal sistemdeki yabanci cisimler, diinya genelinde acil bir
durum olarak kabul edilmektedir. Bu ¢calismanin amaci, iist gastrointestinal
sistemde yabanci cisim yonetimi konusundaki deneyimlerimizi ve
sonuglarimizi rapor etmektir.

Gerec¢ ve Yontemler: Bu retrospektif calisma, Aralik 2022 ile Aralik 2023
arasinda Agr1 Uygulama Arastirma Hastanesi'nde yabanci cisimlere
endoskopik tedavi uygulanan yetiskin hastalar tizerinde ytirtittilmiistiir.

Bulgular: Calismaya toplamda 56 hasta (erkek/kadmn: 27/29; medyan yas: 56
yil) dahil edildi. Tavuk kemigi, en sik yutulan yabanci cisimdi (n = 32; %57,1)
ve {ist 6zofagus, en sik yabanci cisimlerin takildig: lokalizasyondu (n = 28;
%50). Diiz radyografi ile {ist gastrointestinal sistemdeki yabanci cisimlerin
tespit oran1 %66 (2/3), bilgisayarli tomografi ile %82 (38/46) olarak belirlendi.
Ortalama hastaneye giris ile endoskopi yapilma zamani arasindaki stire farki
2,4+1,2 saat idi. Komplikasyon orani diistik olarak tespit edildi. Endoskopik
tedavi 50 hastada (%89,3) basarili oldu, cerrahi tedavi ise 5 hastada (%8,9)
gerekliydi. Calismamizda, endoskopik tedavi sonrasi mortalite bildirilmedi.

Sonug: Deneyimli ellerde uygulandiginda endoskopik yonetim, yutulan
yabanci cisimler icin giivenli ve etkili bir prosediirdiir. Endoskopik teknik,
yiiksek basar1 oranlari, daha diisik minér komplikasyon insidansi ve
cerrahiye daha az ihtiya¢ duyulmasi gibi avantajlara sahiptir.

Anahtar Kelimeler: Endoskopik yonetim, Yabanci cisimler, Gastrointestinal

sistem

Foreign body (FB) ingestion is a quite prevalent
clinical issue that arises in emergency rooms all around the
world (1). The majority of FB ingestion in adults happens
by accident, although there may be other contributing
factors as well, such as mental retardation, alcoholism,
psychiatric problems, and edentulous states (2). Plain
radiography images or computed tomography (CT) scans
of the abdomen, chest, or neck can be utilized to detect free
peritoneal or mediastinal air as well as true FBs (1-3).
Ingested FBs pass on their own in 80-90% of cases. On the
other hand, less than 1% require surgery, and 10% to 20%
require an endoscopic operation for removal (4). Several
factors, including the FB's size and shape, anatomical
position, and the length of impaction affect how they are
managed (5). Endoscopic removal of FBs generally has a
low probability of complications, including impaction,
perforation, bleeding, and obstruction (1-6). It can also
sometimes be associated with severe or even life-

threatening complications (7).

The aim of this paper is to report our experience and
outcomes of upper gastrointestinal tract foreign body

management.
MATERIALS AND METHODS

The clinical documentation of patients with a
diagnosis of FB in the upper gastrointestinal tract
confirmed by endoscopy was screened retrospectively.
After excluding pediatric patients, 56 cases who referred

upper
gastrointestinal tract at the Hospital at Agr1 Training and

endoscopic management of FBs in the
Research Hospital between December 2022 and December
2023 were included in the study. The study confirmed the
tenets of the Declaration of Helsinki and was approved by
the ethics committee of the Agr1 Training and Research
Hospital (Date: 30/11/2023 and number: 264).

With or without radiological imaging (plain
and CT),
(EGD) was performed on all patients. An emergency non-

radiography esophagogastroduodenoscopy



contrast CT examination (Siemens, Forchheim, Germany)
was performed using a 128-detector spiral CT scanner from
the neck to the abdominal basement. Since CT is a superior
method for detecting foreign body perforation or
localization of foreign bodies, it was used more extensively
in our study so that patients could be diagnosed more
safely and quickly. Excluded from the study were patients
with incomplete data and those who had a history of FB
ingestion but none were found after endoscopic
examination. All EGD procedures were performed using
the Fujinon EG-600 WR (Fujinon Corp., Saitama, Japan).
Depending on the type and location of the swallowed FBs,
different endoscopic tools such as biopsy forceps, dormia
baskets,

employed to remove them. Patients were referred to the

polypectomy snares, and overtubes were
surgical section when endoscopy failed to remove FBs. All
the patients received endoscopic management of FBs under
deep or conscious sedation. All EGD procedures were
performed by the same gastroenterologist with experience
performing more than 10,000 EGD procedures. As there
was only one gastroenterologist working at our center, all
patients were referred to the same gastroenterologist.

Age, sex, the type and location of FBs, radiological
examinations, endoscopic techniques and tools employed,
duration of FB

performance and complications were all examined in this

impaction, duration of endoscopic

investigation. A complication was defined as any
unfavorable event connected to an endoscopic procedure
or FB manipulation, such as bleeding, perforation, or

laceration.
Statistical analysis

SPSS software, version 25 (SPSS Inc., Chicago, IL,
USA), was used to analyze the collected data. The results
were expressed as numbers and percentages for the
qualitative variables and as the median + standard

deviation for the quantitative variables.

The role of an endoscopist in foreign body management 7217

RESULTS
Characteristics of patients

A total of 56 patients were diagnosed with FBs
ingestion after endoscopic examination. The median (+SD)
age of the patients was 46 (+16) years. Our study included
more female patients (n = 29; 51.8%).

Types and locations of foreign bodies

The most common locations of FB lodgment were
the upper esophagus (n = 28; 50%), mid-esophagus, and
stomach (n =11, 19.6%). Chicken bones (n = 32, 57.1%) and
food boluses (n = 10, 17.9%) were the two most common
forms of FBs. Additional FBs found in the upper
gastrointestinal system included pins, dental prosthetics,
dental milling cutters, foil used for medication, fish bones,
nails, razor blades, batteries, and glass fragments. Of the
four patients with six bolus impactions in the esophagus,
two had a new diagnosis of esophageal carcinoma, and the
other two had problems with prior esophageal carcinoma
following surgery or stenting. Types and locations of FBs

and characteristics of patients are summarized in Table-1.
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Table-1: Characteristics of patients and foreign bodies

N:56 %
Characteristics of patients
sex
Male 27 48.2
Female 29 51.8
Location of foreign bodies
Esophagus
Upper 28 50
Mid 11 19.6
Lower 1 1.8
Stomach 11 19.6
Duodenum 1.8
Anastomotic or stent 4 7.1
Type of foreign body
Chicken bones 32 57.1
Dental prosthesis 2 3.6
Dental milling cutter 1.8
Medication foil 1 1.8
Fish bones 1 1.8
Food bolus 10 17.9
Nail 1 1.8
Pin 3 5.4
Razor blade 1 1.8
Battery 2 3.6
Glass fragments 2 3.6

Detection rates of plain radiography and CT

Plain radiography was performed in 3 (0.5%)
patients, and a CT scan was performed in 46 (82.1%)
patients prior to EGD. On plain radiography, 66% (2/3) of
FBs were seen in the upper gastrointestinal tract. Using a
CT scan, 82% (38/46) of the FBs in the upper gastrointestinal

tract were found.
Endoscopic management

The type and location of the ingested FB, as well as
the endoscopist’s experience, affected the methods for
endoscopic management. Although the time at which
patients visited the emergency department varied (17+23
hours), all patients who visited the emergency department
with a FB complaint underwent EGD within the first 6

hours (2.4+1.2 hours). Endoscopic treatment was successful
in 50 patients (89.3%), and surgical treatment was required
in 5 patients (8.9%). In 1 patient (1.8%), although
endoscopic treatment was unsuccessful, a FB was observed
to pass through the stool. In this study, biopsy forceps were
the most commonly used forceps for endoscopic treatment
(n = 32; 64%). Polypectomy snares, dormia baskets, and an
overtube were used. The food bolus fragments in the
esophagus was pushed into the stomach after retrieval by
using Dormia baskets most of them. Overtube was used in
only 1 patient (5x2.5 cm diameter glass fragment in the

stomach).



Complications

Among the patients with complications, 10 (17.8%)
had minor lacerations and 9 (16.1%) had minor bleeding.
These patients were treated with oral antibiotics and
sucralfate, without hospitalization. Five hemoclips were
applied to two patients with lacerations. These patients
were discharged without complications after one day of
hospitalization. In one patient, after the bone fragment in
the esophagus was removed, the perforation area was
closed with two hemoclips, and the patient was

hospitalized for 5 days and then discharged. Mediastinitis

Table-2: Treatment and complications
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and abscess diagnosed in one patient after EGD, and
referred for surgery. Four patients with failure of
endoscopic removal underwent surgical intervention. In
total, 5 patients with ingested FBs underwent surgery. In a
patient who swallowed multiple nails, after some of the
nails were removed endoscopically, the patient developed
sepsis and was found to have small bowel perforation but
the patient died before surgery. The death of this patient
was due to nails that could not be removed endoscopically.
No mortality was associated with endoscopic procedures
center. Treatment and

for removing FBs in our

complications are summarized in Table-2 and Table-3.

Treatment N:56 %
Endoscopic 50 89.3
Surgery 5 8.9
Spontaneous passage 1 1.8
Endoscopic Instruments N:50
Dormia basket 13 26
Forceps 32 64
Snare 4
Overtube 1
Complications N:56
Esophageal tears 10 17.8
Bleeding 9 16.1
Perforation 7.1

Table-3: Cases of surgical management

No Reason for surgery Foreign body type Foreign body location
Casel Failure of endoscopic removal Chicken bone Upper esophagus
Case2 Failure of endoscopic removal Glass fragment Stomach

Case3 Failure of endoscopic removal Chicken bone Upper esophagus
Case4 Mediastinitis + abscess Chicken bone Upper esophagus
Case5 Failure of endoscopic removal Chicken bone Upper esophagus
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DISCUSSION

Endoscopic removal of FBs is a frequent indication
of upper gastrointestinal endoscopy. It is important for
endoscopists to be experienced in FB management. There
has been an increase in the demand for endoscopic
procedures since the first report on endoscopic removal of
a FB in 1972 (8). This is partly due to the fact that most
patients are spared the expense of surgery, and partly
because endoscopic removal is technically more advanced,
has excellent visualization, can diagnose other conditions
simultaneously, and has a low morbidity rate (4). In our
study, we concluded that intervention with endoscopy is
beneficial without the need for surgery in the majority of
that the

experienced endoscopists does

patients, and intervention performed by
not have any life-

threatening complications.

The median (+SD) age of the patients was 46 (+16)
years, and most were female (n = 29; 51.8%). In a recent
study examining the endoscopic management of FBs in the
upper gastrointestinal tract, 280 patients were analyzed.
The findings revealed that the mean age of the patients was
56 years old, with a larger proportion of female patients
(62.5%) compared to male patients (1). This disparity in
gender and age distribution may warrant further
investigation to better understand potential contributing

factors.

In the current study, chicken bones (n = 32, 57.1%)
were the most commonly ingested FBs. This observation is
not the same as that reported in studies(1,6,9). Ingestion of
fish bones may be more common in societies where seafood
is extensively consumed (1,10,11). The reason why chicken
bones were seen more frequently than fish bones in our
study can be explained by differences in sociocultural
habits. As chicken consumption is more common
regionally, it is expected that such foreign bodies will be
seen more frequently. The majority of FBs were in the
esophagus, and the proportion of FBs in the upper
esophagus was greater than that in the middle and lower
esophagus in studies (1,12,13). Similarly, our findings
showed that the majority of FBs were stuck in the
esophagus, mostly in the upper third. The upper esophagus
narrow lumen and

sphincter is a anatomically

physiologically, making its mucosa prone to sharp FB
penetration. This situation may explain why there was
more chicken bone ingestion in the upper esophageal
sphincter in our study. It is possible that the size and shape
of chicken bones make them more likely to become lodged
in the upper esophageal sphincter. Additionally, the way in
which people eat chicken, such as quickly or without
chewing thoroughly, could contribute to more frequent

instances of bone ingestion in this area.

Witnesses of FB intake and the medical history of
the patient are important in the diagnosis of FB trapping.
To pinpoint the precise position of the FB, additional
imaging tests like CT or plain radiography could be
required in certain circumstances. Most radiopaque FBs can
be detected by direct radiography, whereas food bolus
impaction cannot (4). In our study, most of the patients
were examined by plain radiography or CT examination
before undergoing EGD. Since CT is a much more sensitive
method for detecting FBs and perforations than plain
radiography, CT was used more frequently in our study.
The detection rate of FBs in this study was similar to that
reported in previous studies(1,14). Radiological techniques
are essential in the diagnosis and management of cases
involving FB trapping. In patients presenting with typical
symptoms or having a high suspicion of FB ingestion, it is
crucial to perform an endoscopic evaluation, even if the

radiography results appear normal.

FBs affecting the esophagus should be removed
within 24 hours to minimize the risk of serious problems,
according to the clinical guidelines of the European Society
of Gastrointestinal Endoscopy (ESGE) (15). Various studies
have presented differing perspectives on this matter. Loh et
al suggested a significantly higher risk of major
complications when the FB remained impacted for more
than 24 hours compared to less than a day (16). Wu et al
highlighted that
specifically beyond 24 hours, could lead to additional

delayed endoscopic intervention,
symptoms like odynophagia and esophageal ulceration
(17). Hong et al observed that the duration of impaction
emerged as crucial risk factors for the development of
major complications (18). In contrast, Park et al found no
significant association between impaction time exceeding

24 hours and the risk of complications (19).



There has been debate over the relationship between
impaction time and the likelihood of problems. The timing
of endoscopic treatment following ingestion of FBs
significantly affects the results. In our study, although
patients' admission to the emergency department was
delayed, the mean door-to-scope examination time was 2.4
(#1.2) hours. In a study from Italy, the mean “door-to-
scope” was 5.9 (+5.2) hours (2). Most patients had a history
of sharp FB, and FBs were observed in the esophagus on CT
or plain radiographs. We thought that the FBs would not
spontaneously pass through the upper gastrointestinal
tract. For this reason, the endoscopic procedure was
performed in most patients within 6 hours in our study.
Timely intervention can prevent serious complications and

ensure the well-being of the patient.

Depending on the shape and location of the
swallowed FBs and endoscopist experience, different
(1,6,12).

Polypectomy snares, dormia baskets, and biopsy forceps

endoscopic techniques and tools are used

with linear sharp points were used for FBs. We used an
overtube to protect the esophageal mucosa from lacerations
during retrieval of big sharp objects. In this study, biopsy
forceps were the most commonly used for endoscopic
treatment (n = 32; 64%). According to the guidelines, only
10%-20% of instances involving FB ingestion necessitate
endoscopic removal (4,15). According to our study, we
believe that this percentage might be higher because of
that have a higher

complications. Our success rate was 89.3% for endoscopic

sharp-pointed objects risk of
removal. As in our study, the success rates of endoscopic
removal in studies have been found to be high. Webb et al.
reported a success rate of 98.8%, Li et al. reported 94.1%
success rate in China, Zhang et al. reported 96.1% success
rate in South China, and Kamiya et al. reported a 100%
success rate (9,20-22). The results of these studies suggest
that EGD can be a reliable and successful method for

treatment FB ingestion.

Although the exact mortality rate is unknown, the
high incidence of timely and successful endoscopic
removal contributes to its extremely low rate (4).
Spontaneous passage without intervention or damage to
the gastrointestinal tract is also important (4,21). Important

variables may put patients at risk for problems, such as the
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duration of impaction and the presence of a sharp FB (18).

Serious consequences include esophagitis, mucosal
ulceration, bleeding, obstruction, perforation, and in rare
cases, death could result from the FB becoming lodged in
the esophagus. Good results are linked to early endoscopic
procedures performed within 24 h of consumption (23).
According to Lee et al., the mean “door-to-scope” time of
patients who had complications was longer than that of
patients who had no complications (1). In our study, minor
complications such as minor bleeding and laceration were
low, the rate of perforation due to FB ingestion was low and
no mortality was associated with endoscopic procedures
for removing FBs in our study. Similarly, the complication
rate was notably low in studies(1,2,6,20). Hemoclips were
suggested in three patients with one perforation and 2
lacerations. Endoscopic wound closure was successful in
these patients. Similarly, in a study involving 67 patients,
mucosal lacerations were immediately treated by
endoscopic clipping without further morbidity (6). Surgical
intervention was reserved for four patients who failed
endoscopic therapy, and for one patient, mediastinitis and
abscess. It is best to recommend surgery to patients rather
than endoscopic therapy if there is a high risk of esophageal
perforation and abscess, such as in situations with sharp or

pointed FBs deeply embedded in the wall.

Our study has some limitations. The study utilized
a retrospective analysis method with a limited sample size.
The small sample size of the study could limit the broad
application of the results. Owing to the small number of
cases, additional prospective studies including a larger
patient population are necessary to confirm the risk factors
for complications associated with FB removal from the
upper gastrointestinal tract. The fact that CT is more
expensive and has more radiation than plain radiography
is a limitation. However, in cases where a foreign body
cannot be detected with plain radiography, CT is more
reliable in determining the location of the foreign body and
complications. Although we advocate the emergency
endoscopic removal for FBs, we do not know
spontaneously pass through the upper gastrointestinal
tract possibility. The degree of complications, such as
lacerations, was not defined objectively, and some potential

bias might have been added.
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In conclusion, ingestion of FBs is a worldwide
common clinical problem.

The swallowed FBs can be extracted with a variety
of tools.

With comparatively low rates of complications and
death, endoscopic treatment is a very successful technique
for removing swallowed FBs. In our experience, surgery is
required five selected patients with high risk of esophageal
perforation. Patients who were anticipated to present with
challenges during endoscopic removal may have had
surgery right away. We found that most of our patients
ingested FB in the upper esophagus; therefore, physicians
should examine the upper esophagus more carefully.
Understanding the anatomical distribution of FBs can aid
interventions medical

in targeted and prompt

management.
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0z
Amag: Ege Ugtincti Yas Universitesindeki 60 yas ve tizeri bireylerde obezite
varligi, beden agirlig: algisi ve iliskili etmenleri belirlemektir.

Gere¢ ve Yontem: Kesitsel tipteki arastirmanin evreni Ege Uctincti Yas
Universitesine 2018-2019 egitim yilinda kayitli olan 60 yas ve tizeri 337
bireydir. Ornek secimi yapilmamis tiim evrene ulagmak hedeflenmistir.
Bagimli degisken obezite varligi ve beden agirligi algisidir. Beden Kiitle
Indeksi (BKI) 30 ve tizeri olanlar obez kabul edilmistir. “Kendi bedeninizi
nasil degerlendiriyorsunuz?” sorusuna alinan yanitlar 6l¢timle belirlenen BKI
siiflamasiyla farkli ise yanlis beden agirligr algisi var kabul edilmistir.
Bagimsiz degiskenler; sosyodemografik 6zellikler, saglhik durumu, beslenme
aliskanliklari, ailede obez varligi, obeziteyi saglik sorunu olarak gorme
durumu, fiziksel etkinlik durumudur. Veri yiiz-ytize goriisme yontemiyle
toplanmus, Ki-kare ve Coklu Lojistik Regresyon analizi ile ¢oztimlenmistir.

Bulgular: Katilim oranm1 %77,15’tir. Katilimcilarin ortalama yas1 66,8+5,1(60-
85), %80,8’i kadindir. Obezite siklig1 %30,0, yanls beden agirhig1 algisi siklig
%63,1'dir. Tek degiskenli analizlerde obezite ile anlamli iliski belirlenen
degiskenlerle birlikte literatiire gore 6nemli olan yas ve cinsiyet degiskenleri
almarak olusturulan Lojistik Regresyon modelinde; sagliksiz ara 6giin
tiiketenlerde 2,1 (OR=2,12, p=0,021, %95GA=1,12-4,02), sedanter ya da hafif
etkinlik yapanlarda 2,0 (OR=2,05, p=0,032, %95GA=1,06-3,97), sagliksiz
beslendigini diistinenlerde 2,3 kat (OR=2,26, p=0,037, %95GA=1,05-4,85)
obezite riski yiiksektir. Sosyodemografik 6zelliklerle yanlis beden agirlig:
algis1 arasinda anlaml iliski saptanmamustir.

Sonug¢: Calismada obezite ve yanlis beden agirligi algist sikligr dikkat
cekicidir. Bireylere Saglikli beslenme aliskanligini edindirerek fiziksel
aktiviteyi stirdiirebilir kilmak, bireylerin dogru beden agirligi algisi icin
bilin¢lendirme egitimleri vermek obeziteyle savasimda énemlidir.

Anahtar Kelimeler: Yaslilik, obezite, beden agirhgi algisi, Ugtincti Yas
Universitesi
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ABSTRACT

Aim: This study aims to identify the prevalence of obesity, body weight
perception, and related factors among individuals aged 60 and older at Ege
University Third Age University.

Materials and Methods: This cross-sectional study includes 337 individuals
aged 60 and older enrolled at Ege University Third Age University during the
2018-2019 academic year. The study aimed to reach the entire population
without sampling. The dependent variables are the presence of obesity and
body weight perception. Individuals with a Body Mass Index (BMI) of 30 or
above are considered obese. Misperception of body weight is identified when
responses to "How do you assess your body?" do not align with BMI
classifications.  Independent variables include sociodemographic
characteristics, health status, dietary habits, family history of obesity,
perception of obesity as a health issue, and physical activity level. Data were
collected through face-to-face interviews and analysed using Chi-square and
Multiple Logistic Regression.

Results: The response rate was 77.15%. The average age of participants was
66.845.1(60-85), with 80.8% being female. The prevalence of obesity was
30.0%, and the frequency of body weight misperception was 63.1%. The
logistic regression model, considering variables that are significant in
univariate analyses and the importance of age and gender in the literature,
showed higher obesity risk for those with unhealthy snack habits (OR=2.12,
p=0.021, 95%CI=1.12-4.02), sedentary or light physical activity (OR=2.05,
p=0.032, 95%CI=1.06-3.97), and those who perceived their diet as unhealthy
(OR=2.26, p=0.037, 95%CI=1.05-4.85). No significant relationship was found
between sociodemographic characteristics and body weight misperception.

Conclusion: The prevalence of obesity and body weight misperception is
notable in the study. Promoting healthy eating habits and physical activity,
along with educational programs to accurate body weight perception, is
crucial in combating obesity.

Keywords: Elderliness, obesity, body weight perception, University of the
Third Age

Toplum yaslanmasi kiiresel bir olgudur ve hemen hemen
her iilkede yasl niifus artis gostermektedir (1). Artan yasl
niifus ile birlikte toplumlarda yasa baglh gelisen saglik
sorunlar1 ve sosyal sorunlar da artis gostermektedir. Yas
aldik¢a bireyin toplam enerji harcamasinda, besinlere
verdigi termik yanitta, fiziksel aktivitesinde ve kas
kiitlesinde azalma goriilmekte ve bu degisikliklere bagh
olarak yag dokusu artmaktadir. Yas alan birey, 60-65
yaslarina geldiginde de beden agirhigi en fist diizeye
¢ikmaktadir (2). Adipoz dokuda sagligi bozacak sekilde

asir1 ya da anormal yag birikimi olarak tanimlanan obezite

yaglilk doneminde goriilen en Onemli beslenme
sorunlarindandir (3,4). Obezite bir¢cok hastalik ic¢in risk
etmeni olarak, hastaliklarin goriilme sikligini ve oliim
riskini arttirmakta ve yasam kalitesini diislirmektedir.

Obezite prevalans: kiiresel diizeyde artisiyla
benzer olarak tilkemizde de giderek artmaktadir ve bu artis
ozellikle gelismis tilkelerdeki yash niifusta dikkat gekici
hale gelmektedir (2). Diinyada ve Tiirkiye’de yapilan
calismalarda yaslilarda obezite siklig1 %15,8-48,9 arasinda

degismektedir (5-12).
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Beden agirligr algisi (BAA) ‘kendi bedenimizin
zihnimizde canlandirdigi resim' olarak tanimlanmaktadir
(13). Bireyin algiladigi ve olgiilen beden agirligimnin
birbiriyle uyumlu olmasi durumunda birey dogru BAA’ya
sahip, uyumlu degil ise yanlis BAA’ya sahip olarak kabul
edilmektedir (14, 15). Obezite varliginin tanimlanmasi ve
olast olumsuz sonuglarin Oniine gegilebilmesi icin
bireylerin kendi beden agirliklarint dogru algilamalari
oldukca énemlidir (16). Ozellikle yaslilik doneminde yanhs
beden agirlig1 algis1 sikhigi diger yas gruplarina gore
yiiksektir ve bu yilizden dikkat edilmesi gereken bir
gruptur (17). Oncelikli olarak dogru beden agirlig: algisina
sahip olmak, bireylerin agirlik kontrolii ile saglikli davranig
modeli olusturulmasi ve obezitenin Onlenmesi adina
biiytiik bir adimdir (18).

Ugiincii Yas  Universitesinde yasam  boyu
0grenmeyi model alan yaklasimla, yash yetiskinlerin
medikal, psikolojik, sosyolojik ve cevresel agcidan bagimsiz
yasamini destekleyecek teorik ve uygulamali egitimler yer
almaktadir. Tiirkiye’de Akdeniz Universitesinden sonra
olusturan Ege Uciincii Yas Universitesi 2016 yilinda
kurulmus, bir sosyal olarak
ylriitiilmektedir (19,20)

Ege Uciincii Yas Universitesinde verilen teorik

sorumluluk  projesi

derslerden  bazilar::  saglikli  beslenme, egzersiz,
hastaliklardan korunma; uygulamali derslerden bazilari
ise halk danslari, mutfak sanatlari, orgii, psikodrama ve
korodur. Tiirkiye’de yaslilarda obeziteye iliskin farkl
calismalar yapilsa da beden agirlig1 algisina iligkin ¢calisma
(17,21,22).

Universitesinde egitim alan bireylerin obezite ve beden

sayist ¢ok azdir Ayrica  Uglinci  Yas
algis1 degerlendirmesi yapilarak bu konulara iliskin bir

program gelistirme saglanabilir. Bu nedenlerle bu
arastirmanin amaci, Izmir'deki Ugiincii Yas Universitesi
Ege Kampiisiinde egitim alan 60 yas ve tiizeri bireylerde
obezite varligi, beden agirlig: algist ve iligkili etmenleri

belirlemektir.
GEREC VE YONTEM

Kesitsel tipteki aragtirmanin evrenini Ege Ugiincii
Yas Universitesinde 2019-2020 ilkbahar egitim yilinda
kayitli olan 60 yas ve tlizeri 337 birey olusturmaktadir.
Ornek secilmeyip evrendeki tiim bireylere ulagmak

hedeflenmistir. Orneklem biiyiikliigii bilinmeyen evrende

65 yas ve tlizeri grupta beklenen obezite siklig1 (%28,4)
yardimi ile %95 giiven araliginda hesaplanmis ve 313
katilimcr sayist belirlenmistir (11). Demans, alzheimer gibi
iletisim kurmay1 engelleyen hastaligi bulunan bireyler
calisma dis1 birakilmigtir.

Arastirmanin bagimli degiskenleri; obezite varligi
ve BAA’dir. Obezite varligi Beden Kiitle Indeksi'ne (BKI)
gore belirlenmistir. Bireylerin agirliklary; hafif kiyafetle ve
ayakkab1 olmadan standart dijital bir tart: ile dl¢iilmiistiir.
Boy uzunluklari ise; ayakkabi olmadan, ayaklar birlesik ve
bas frankfort diizlemde (g6z ve kulak kepgesi iistii aym
hizada) olacak sekilde ayakl1 bir boy 6lger ile 6l¢iilmiistiir.
BKI’si 30 ve {izeri olanlar obez kabul edilmistir (4). BAA
bireylere “kendi bedeninizi nasil degerlendiriyorsunuz”
sorusu sorularak belirlenmis, yanitlar; zayif, normal, fazla
agirlikli ve obez olarak smiflandirilmigtir. BAA simiflamasi,
ol¢iimle belirlenen BKI siniflamasindan farkli olanlar yanlis
BAA sahip olarak kabul edilmistir (17). Ayrica BAA
siniflamasi, Sl¢timle belirlenen BKi siniflamasindan daha
diisiik olanlar diisiik BAA’ya sahip olarak kabul edilmistir.
Bagimsiz degiskenler; yas, cinsiyet, 6grenim durumu,
medeni durum, emekli olmadan 6nce yapilan is, birlikte
yasadig1 kisiler, gelir gider algisi, saglik durumu (kronik
hastalik  varligi, ila¢ kullanim durumu), beslenme
aligkanliklar1 (son 1 yil iginde diyet uygulama durumu,
glinde yenilen ana 6giin sayisi, ana 6giin atlama durumu,
ara 6giin niteligi), beslenme algisi, ailede obez birey varlig;,
obeziteyi saglik sorunu olarak gérme durumu ve fiziksel
etkinlik durumudur.

Bagimsiz degiskenlerden fiziksel etkinlik durumu,

Fiziksel Etkinligin Hizli Degerlendirmesi (Rapid
Assessment of Physical Activity, RAPA) O0lgegiyle
degerlendirilmis, Olcegin Tiirkge gecerlik giivenirlik

calismast Cekok ve ark. tarafindan yapilmstir. Iki
boliimden olusan RAPA’nin ilk béliimiinde 6 ve {iizeri
puana sahip olan bireyler fiziksel etkin kabul edilmistir
(2324).  Ara

kuruyemis/kurumeyve, siit/yogurt/ayran veya peynir-

ogin niteligi; taze meyve,
ekmek olanlar saglikli ara 6giin tiiketiyor kabul edilmistir.

Veri yiliz yiize goriisme yontemiyle o6nceden
denemesi ¢alisma grubuna ¢ikmayan ayni yas grubunda
olan yaghlarda yapilmis anket araciligiyla, arastirmaci
tarafindan ve katiimailarin dersler arasinda uygun oldugu

zaman diliminde toplanmuistir. Olciimler de arastirmact
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tarafindan katilimcilar igin uygun zamanlarda kampiiste
yapilmistir. Katilimcilarin 260'1na ulasilabilmistir (Ulasma
orani %77,15).

Veri ¢oztimlemede SPSS 24.0 paket programi
kullanilmistir. Kategorik degiskenler yiizde dagilimlari ile
Ol¢iimle elde edilen veri ortalamas: ve standart sapmast ile
sunulmustur. Kisilerin Slciimle belirlenen BKI gruplari ile
BAA gruplari arasinda Kappa analizi yapilmistir. Yanls
BAA ve obezite ile iligkili etmenleri belirlerken tek
degiskenli analiz olarak Ki kare Analizi (Pearson ki-kare
testi); cok degiskenli analiz olarak Lojistik Regresyon (LR)
Analizi (Enter yontemi) kullamilmistir. Obezite igin LR
modeli, tek degiskenli analizlerde obezite ile anlaml iligki

belirlenen degiskenlerle literatiire gére onemli olan yas ve

cinsiyete gore olusturulmustur. Yanhs BAA i¢in LR modeli
sosyodemografik degiskenlere gore olusturulmustur.
Olasiliklar Orani (OR) degerleri %95 giiven araliginda (GA)
sunulmustur.

Etik kurul onay, Dokuz Eylill Universitesi
Etik Kurulu'ndan

almmustir (2019/07-68). Arastirmaya katilan bireylerden

Girisimsel Olmayan Arastirmalar

bilgilendirilmis onam alinmustir.
BULGULAR

Katilimcilarin ortalama yas1 66,8+5,1 (55-85), %80,8'i
(n=210)  kadindir.
6zellikleri Tablo 1’de gosterilmistir.

Katilimcilarin -~ sosyo-demografik

Tablo 1. Katilimcilarin sosyo-demografik 6zelliklerine gore dagilimi

Ozellik (n=260) n %

Yas grubu

60-64 87 33,9
65-69 104 40,0
70-74 46 17,7
75-79 18 6,9
80+ 4 1,5
Cinsiyet

Kadin 210 80,8
Erkek 50 19,2
Ogrenim durumu

Okuryazar 2 0,8
Tlkokul 19 7.3
Ortaokul 12 4,6
Lise 58 22,3
Universite ve {izeri 169 65,0
Medeni durum

Evli 128 49,2
Esi 6lmiis 70 27,0
Bosanmis 50 19,2
Hi¢ evlenmemis 12 4,6
Kiminle yasadig1

Yalniz 101 38,8
Esi 91 35,0
Cocuklari ve esi 32 12,3
Esi yok ¢ocuklariyla 27 10,4
Akraba, komsu, arkadas 9 3,5
Emekli olmadan 6nce yapilan is

Memur 167 64,2
Isci (maasgli) 41 15,8
Calismiyor (ev kadini) 31 11,9
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Igveren 12 4,6
Kendi hesabina ¢aligsan 9 3,5
Ekonomik durum algis1
Geliri giderinden ¢ok 67 25,8
Geliri giderine esit 133 51,2
Geliri giderinden az 60 23,0
Katilimailarin %50’sinin giinliik ana 6gtin sayisinin =~ sikligi  %26,9’dur. Katiimcailarin = %46,3'ti baz1  hafif

uygun (ii¢) olmadig1 belirlenmistir. Katilimeilarin %48,1'i
genellikle, %3,1i bazen o6giin atlamaktadir. Ogiin
atlayanlarin %88,8'i 6gle ogiiniinii atlamaktadir (n=118).
Ara 6glin yapma siklig1 %87,3’tiir. Ara 6gilinlerin niteligine
%52,4"1 %47,6s1
sagliksiz ara Ogiin tiiketmektedir. Katilimcilarin %801

bakildiginda katilimcilarin saglikli,

saglikli beslendigini diisiinmektedir. Katilimcilarin %98,5'i

obeziteyi saglik sorunu olarak gormektedir. Ailede obezite

etkinlikleri her hafta yapmaktadir. Sedanter olma siklig1
%4,4’ dir.

Katilmailarin 115 (%44,2) fazla agirlikli, 781
(%30,0) obezdir. BAA’ya gore katilimalarn %37,7si
%2,3"1
algilamaktadr. BKI ile karsilastirildiginda katilimcilarin
%63,1'1 yanlis; %61,2’si diisiik BAA’ya sahiptir (Tablo 2).

kendilerini  fazla  agirhkl, obez  olarak

Tablo 2. Katilimcilarin obezite ve beden agirlig1 algisina iliskin 6zellikleri

Ozellik n %

Olciilen BKi gruplar1 (n=260)

Zayif (18,49 ve alt1) 2 0,8
Normal (18,50-24,99) 65 25,0
Fazla agirlikli (25,00-29,99) 115 44,2
Obez (30,00 ve {izeri) 78 30,0
Beden agirlig: algis1 gruplar1 (n=260)

Zayif 16 6,2
Normal 140 53,8
Fazla agirlikhi 98 37,7
Obez 6 2,3
Beden agirlig algis1 uygunlugu (n=260)

Yanlig 164 63,1
Dogru 96 36,9
Beden agirlig: algis1 (n=260)

Diisiik 159 61,2
Ayni 96 36,9
Yiksek 5 1,9

BAA ile BKI arasindaki tutarlilik diizeyi ¢ok zayiftir
(Kappa=0,088). Calismaya katilan fazla agirlikli yaslilarin
%36,5'1 kendini fazla agirlikli olarak degerlendirirken, obez
%7,7’si
degerlendirmektedir. Obez yaslilarin %66,7’si kendini fazla

bireylerin  ancak kendini obez  olarak

agirlikli, %25,6's1 kendini normal olarak goérmektedir
(Tablo 3).
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Tablo 3. Katilimcilarin BKI'sine gore beden agirligi algisimin degisimi

Ozellik Beden agirlig: algis:

Beden Kiitle Zay:f Normal Fazla agirliklh Obez Toplam
indeksi

Stiflamast Say1 % Say1 % Say1 % Say1 | % | Say1 %
Zayif 1 50,0 1 50,0 0 0,0 0 0,0 2 100
Normal 14 21,5 47 72,3 4 6,2 0 0,0 65 100
Fazla agirlikli 1 0,9 72 62,6 42 36,5 0 0,0 115 100
Obez 0 0,0 20 25,6 52 66,7 6 7,7 78 100
Toplam 16 6,2 140 53,8 98 37,7 6 2,3 260 100

Tek degiskenli analiz sonuglarina gore 6grenim  varligi ile obezite varligi arasinda anlamh bir iligki vardir
durumu, beslenme algisi, fiziksel etkinlik durumu, ara  (p<0,05) (Tablo 4).
0giin niteligi, emekli olmadan 6nce yapilan is, ailede obez

Tablo 4. Baz1 degiskenlerin obezite varlig: ile iliskisi-Tek degiskenli analiz sonuglar:

Ozellik Obezite varlig1
Toplam n nv(:/z) P

Ogrenim durumu 0,040*
Ortaokul ve alt1 33 16 (48,5)

Lise 58 16 (27,6)

Universite ve tizeri 169 46 (27,2)

Emekli olmadan énce yapilan is 0,049
Memur/isci 208 56 (26,9)

Isveren/kendi hesabina calisan 21 7 (33,3)

Calismiyor 31 15 (48,4)

Ara 6giin niteligi 0,003
Saglikli 119 26(21,8)

Sagliksiz 108 43 (39,8)

Genel olarak saglikli beslendigini diisiinme <0,001
Evet 208 51 (24,5)

Hayir 52 27 (51,9)

Ailede obez birey varlig: 0,006
Var 70 30 (42,9)

Yok 190 48 (25,3)

RAPA1 0,012
Sedanter ve az etkin 17 5(29,4)

Diizenli az etkin hafif etkinlik 121 47 (38,8)

Diizenli az etkin ve etkin 122 26 (21,3)

*Egimde Ki Kare Analizi

LR modeline gore; sagliksiz ara 6giin tiiketenlerde  da hafif etkinlik yapanlarda 2,0 kat (OR=2,05, %95GA=1,06-
2,1 kat (OR=2,12, %95GA=1,12-4,02, p=0,021), sedanter ya 3,97, p=0,032), beslenme algis1 sagliksiz olanlarda 2,3 kat



(OR=2,26, %95GA=1,05-4,85, p=0,037) obezite riski anlamli
olarak yiiksektir (Tablo 5).
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Tablo 5. Baz1 degiskenlerin obezite varligina etkisi- Lojistik Regresyon analizi sonuglar1

o . Obezite var
Ozellik (Referans grup)
p OR %95 GA
Yas (stirekli) 0,572 0,98 0,92-1,05
Cinsiyet (erkek) Kadin 0,773 1,14 0,47-2,74
Ogrenim durumu (iiniversite ve iizeri) Lise 0,398 0,70 0,30-1,62
8 Ortaokul ve alt1 0,590 1,35 0,46-3,96
Yapilan is (memur-isci) Isveren 0,440 1,65 0,46-5,90
prianis 5 Calismiyor 0,176 213 0,71-6,34
Ara 6giin niteligi (saglikli) Sagliksiz 0,021 2,12 1,12-4,02
Ailede obez birey varlig1 (yok) Var 0,110 1,74 0,88-3,44
Beslenme algis1 (saglikli) Sagliksiz 0,037 2,26 1,05-4,85
RAPA* (diizenli az etkin/etkin) Sedanter/hafif etkinlik 0,032 2,05 1,06-3,97

*RAPA: Rapid Assessment of Physical Activity (Fiziksel Etkinligin Hizli Degerlendirmesi)

LR Analizine gore sosyo-demografik degiskenler

yanlis BAA’ya riskini anlamh olarak

etkilememektedir (Tablo 6).

sahip olma

Tablo 6. Sosyo-demografik degiskenlerin yanlis beden agirlig1 algisina etkisi- Lojistik Regresyon analizi sonuglari

Yanlis beden agirlig algis1

Ozellik (Referans grup) > OR %95 GA
Yas (stirekli) 0,777 1,00 0,96-1,06
Cinsiyet (erkek) Kadin 0,445 0,76 0,37-1,55
Ogrenim durumu (iiniversite ve | Lise 0,891 1,05 0,55-1,99
luzeri) Ortaokul ve alt1 0,232 1,96 0,65-5,87
Yapilan is (memur-isc) Isveren 0,358 1,61 0,59-4,41
Calismiyor 0,221 1,99 0,66-6,00
Gelir durumu (geliri giderinden ge?r? glderme.;@t' 3 0,631 085 0,43-1,66
diisiik) e giderinden 0,320 0,68 0,32-1,45
yiiksek
Medeni durum (bekar) Evli 0,578 0,81 0,39-1,70
Kiminle yasadig: (yalniz) Yalniz degil 0,809 0,91 0,43-1,94

TARTISMA

Bu ¢alismada Ege Uciincii Yas Universitesindeki 60
yas ve iizeri bireylerde obezite varligi, beden agirlig: algisi
ve iligskili etmenler incelenmistir. Cahismamizda BKI
degerine gore yashlarda obezite siklig1 toplamda %30,0,
kadinlarda %31,4, erkeklerde %24,9; 60-64 yas arasinda

%30,7; 65 yas ve lizerinde %29,7’dir. Yurt disinda yapilan
toplum tabanli ¢alismalarda yash yetiskinlerde obezite
%11,7-%36,7 (25-29).
Tiirkiye’de yapilan toplum tabanli ve yerel ¢alismalarda
%24,1-%48,9

siklig arasinda degismektedir

obezite arasinda

(9,12,21,22,30-32).

siklig degismektedir
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Calismalara katilan katilimclarin yas araliginin,
sosyoekonomik diizeyinin, obezitenin belirlenmesinde
kullanilan yéntemlerin (6lgiilen BKI veya beyana gore BKI)
farkli olmasi, ¢alismanin yapildigi yer ve zamanin
degiskenlik gostermesi obezite sikligindaki farkliliklarin
nedeni olabilir.

Calismamizda ¢ok degiskenli analiz sonuglarmna
gore sagliksiz ara 6giin titketiminin, sedanter olmanin ya
da hafif fiziksel etkinlik yapmanin, sagliksiz beslendigini
diistinmenin obezite riskini anlamli olarak artirdig:
belirlenmistir. Yas, cinsiyet, medeni durum, yasam sekli,
ekonomik durum algisi, 0giin sayisi, ara 6giin atlama,
atladig1 ana 6giin, ara 6giin yapma, beslenme egitimi alma,
kronik hastalik sayisi ve kullanilan ilag sayisi ile obezite
iligki

calismada LR analizi

arasinda anlamh saptanmamigtir. Almanya’da

yapilan bir sonucuna gore;
calismamizla benzer olarak haftada en az 1 giin yiiriiyiis
yapmanin obez olma riski agisindan koruyucu oldugu,
medeni durum ve kisinin yalniz yasama durumunun ise
obez olma riskini anlamli olarak etkilemedigi belirlenmistir
(33). Kanada’'da tabanlt  bir

calismamizla benzer olarak fiziksel inaktivite obezite

toplum arastirmada
riskini artirtyorken c¢alismamizdan farkli olarak yas
ilerledikge obez olma riski azalmakta, erkek cinsiyet, bekar
olma, diisiik 6grenim diizeyi, ¢oklu hastaliga sahip olma,
algilanan saglik durumunun kétii olmasi obezite igin risk
olusturmaktadir (27). Barbados'da yapilan bir ¢alismada
farkli olarak; kadin cinsiyet, diisiik gelir, 6giin sayisinin 2
olmasi obezite riskini artirirken, yas artis1 obezite riskini
azaltmaktadir. Ayrica diizenli egzersiz yapma obezite
riskini etkilememektedir. Calismamizla benzer olarak
egitim durumu, yapilan is, medeni durum ile obezite
varligr arasinda anlamli bir iliski bulunmamistir (34).
Calisma grubunun &zellikleri, degisken tanimlamalarmin
farkli olmasi farkli sonuglar elde edilmesine neden olmus
olabilir.

Tahran’da yapilan ¢alismada; daha ileri yasta olma,
kadin olma, hastalik varligi, yiiksek enerjili ve yagdan
zengin beslenme, fiziksel aktivitenin d{isiik olmas1 BK{, yag
kiitle indeksi ve bel cevresinin daha yiiksek olmasina
katkida bulunmaktadir (35). Bizim c¢alismamizda viicut
kompozisyon analizi, bel gevresi 6l¢iimii yapilmamis ve
besin tiiketim kaydi alinmamistir. Bu yiizden obezitenin

detayli incelenmesi kisithdir. fran’da yapilan bagka bir

¢alismanin LR modelinde obezite ve fazla agirlikli olma
bizim g¢alismamizdan farkli olarak birlikte incelenmistir.
Cinsiyet, okuryazarlik, ikamet yeri, gelir kaynag; ile obezite
ya da fazla agirlilik arasinda anlamli iligkili bulunurken;
istihdam durumu, kiminle birlikte yasadigi ile anlamh
iliski bulunmamuistir (25). Brezilya’da yapilan calismada
bizim c¢alismamizdan farkli olarak, LR analizinde yas,
cinsiyet, 6grenim durumu ile obezite arasinda anlamli iligki
saptanmamisken fiziksel olarak inaktif olanlarda
olmayanlara gore obezite riski 1,8 kat anlamli olarak
yiiksektir (26). Calismamizin sonucu genel olarak, fiziksel
aktivitenin obeziteye etkisinde literatiirle uyumludur.
Fakat fiziksel etkinligin degerlendirilmesinde kullanilan
tani l¢iitlerinin gesitli olmasi ¢alismalar arasinda farkliliga
neden olabilmektedir. Calismamizda sagliksiz beslendigini
diisiinenlerde diisiinmeyenlere gore obezite riskinin 2,3 kat
yliksek olmasi, bireylerin yeterli ve dengeli beslenmiyor
olduklarmin farkindaligini géstermektedir.

Calismamizda katilimcilarin BAA’larina  iligkin
ozellikleri degerlendirildiginde; kendi bedeninizi nasil
degerlendiriyorsunuz
%2,3"1

degerlendirmektedir. Katilimcilarin %30'u obez oldugu

sorusuna verilen yamita gore

katillmalarin kendini obez olarak

halde kendini obez olarak gorme siklig1 oldukga diisiiktiir.

Yaglilarin BAA grubu ve 6lgiimle belirlenen BKI
arasindaki tutarlilik ¢ok diisiiktiir. Yetigkin kadinlarda
yapilan bagka bir ¢alismada da, BAA ve Olgiilen BKi
arasindaki tutarliik orta diizeydedir (36). Calismamizda
BAA ve Olgiimle belirlenen BKI arasindaki tutarliligin
diisitk olmasi yashlarin beden agirlig farkindaligimnin
yetersiz oldugunu ve beden agirliklarmi dogru BKI
simiflamasina yerlestirmekte glicliik cektigini
gostermektedir. Calismamizla benzer olarak Tiirkiye BAA
Aragtirmasi sonucuna gore BKi ve BAA arasindaki
tutarlilik diizeyi zayiftir. Dogru BAA normal agirhiktaki
bireylerde en yiiksektir. Obez bireylerin yalniz %25,8'i
kendini obez olarak degerlendirmekte ve obez bireylerde

yanlis BAA siklig1 en yiiksektir (17).

Calismamizda katilmcilarn  toplamda  %63,1'4,
kadinlarin  %62,9'u, erkeklerin %64'ti yanhs BAA’ya

sahiptir. Sosyodemografik degiskenlerle yanlis BAA

arasinda  anlamli  iliski  saptanmamistir.  Ayrica

katihmalarm %61,2’si kendini oldugundan daha zay:if



gormektedir yani diisitk BAA’ya sahiptir. Bu bulgu, asin
agirlikli ya da obez yetiskinlerin beden agirligini
oldugundan diisitk gorme egiliminde oldugu literatiir
bilgisinin yashlarda da gegerli oldugunu gostermektedir
(16,37). Yaghlarda yanlis BAA sikliginin yiiksek olmasinin
nedeni obeziteyi yaslanmanin getirdigi dogal bir siireg
olarak gormeleri ve agirliklarina iliskin daha az endise

duymalari olabilir.

Tiirkiye BAA ¢alismasinda yanlis BAA sikli1 tiim
yetiskinlerde %50,3 olup, ¢alismamizla benzer olarak 55-64
yas araliginda %60,9, 65-74 yas araliginda %62,9, 75 yas ve
tizerinde %62,5’'tir (17). Kore’de 20 yas ve iizeri bireylerde
yapilmis calismada, 60 yas ve iizeri bireylerde yanlis BAA
sikligr %63,9'dur. Calismamizdan farkli olarak yiiksek
sosyoekonomik durum, algilanan saglik durumu, yas
diisiik ve yanlhis BAA ile iligkili bulunmustur (38). Kore’de
yetiskinlerde yapilan yanlis BAA  %558dir ve
katimcilarin %48,9'u diisiik, %6,8'i yliksek BAA sahiptir.
Her iki cinsiyet i¢in de diger yas gruplarina gore 60 yas ve
tizerinde Olgiilen BKi ve BAA arasindaki tutarliik en
diisiiktiir ve yas ile diisiik BAA arasinda pozitif bir iligki
saptanmustir (39). Beden agirhigi algis1 ve iligkili risk
faktorleri ile ilgili c¢alismalarin agirlikli olarak geng
yetiskinlerde yapilmis olmasina, farkli cografi bolgelerde
ylriitiilmesine ve toplum tabanli bir c¢alisma olup

olmamasina bagl olarak farkli sonuglar elde edilmistir.

kisithliklar1  bulunmaktadir.

tipte  bir

Calismamizin bazi

Calismamizin  kesitsel aragtirma  olmasi
nedenselligi ortaya koymakta smurliliklar1 beraberinde
getirmistir. Katilimcilar, Ege Uciincii Yas Universitesinde
egitim goren 60 yas ve iizeri genel olarak yiiksekdgrenim
diizeyinde, yasina gore bagimlilik seviyesi diisiik, hayatin
icinde aktif, 6zel bir grubu temsil etmektedir. Bu nedenle
¢alisma ancak bu gruba genellenebilir. Katilime1 sayisinin
az olmasi nedeniyle daha biiyiik katilimec: gruplariyla
yapilacak genis capli ¢alismalar ile yeniden degerlendirme
yapmak, daha kesin ve genellenebilir sonuglara ulasmada
etkili olacaktir. Skolyoz, lordoz, artrit gibi durumlar boy
6l¢limiinii olumsuz yonde etkilemis olabilir. Katilimcilarin
agirlik dl¢iimii ders oncesi ya da sonrasi bireyin uygun
oldugu bir zaman diliminde olgiilebilmistir, bu durum
acken yapilan dl¢iim gibi standart olmamistir. Ege Ugiincii

Yas Universitesine resmi kayitl 360 6grenci bulunsa da,
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yaghlarin tiimii cesitli nedenlerden dolay1 derslere aktif
katim gosteremedigi icin ulasma orani hedeflenenden
diigtiktiir. BAA’sinin

sosyodemografik degiskenlere gore incelenmesi ve saglik

Katilimcilarin yalnizca

durumu, beslenme aligkanliklari gibi o6zellikleri kisinin
beyanina goére alinmasi da calismanin diger kisitliliklar

olarak sayilabilir.

BAA ve

degerlendirilmesinin yash niifusta yapilmas: ve dlgiimle

Calismamizda obezite  varligt

belirlenen BKi'nin kullanilmas: calismamizin gliclii
yanlarindandir. Verinin tek bir arastirmaci tarafindan
toplanmasi standardizasyon icin 6nemlidir. Calismamiz,
Ugiincii Yas Universitelerinin literatiirde tanmirligin

arttirarak yayginlasmasina katki saglayabilir
SONUC
Obezite Varlig:

Calismamizda yaklasik her ii¢ yashdan birinde
obezite goriilmektedir. Bu siklik Ege Ugiincii Yas
Universitesi  katiimcilarmin ~ gdrece  sosyoekonomik
diizeyinin daha yiiksek olmasi ve katilimci yas sinirmin 60
yas ve {izeri olmas1 nedeniyle Tiirkiye Beslenme ve Saglik
(12).

Gelecekteki calismalarda sosyoekonomik ozellige gore

Aragtirmast 2017 verisine kiyasla disiiktiir
tabakalandirma yapilmas: onerilir. Obeziteyle savasimda
bireylere saglikli beslenme aliskanligi edindirecek ve
diizenli fiziksel aktiviteyi siirdiirebilir kilacak egitim
verilmeli, gerekli cevresel diizenlemeler ile motivasyon
saglanmalidir. Ege Uctincii Yas Universitesi miifredat: bu
anlamda gozden gegirilmelidir. Bireylere saglikli beslenme
aliskanlig1 edinebilmeleri i¢in beslenme ile ilgili ders igerigi
olusturulabilir, var olan yemek pisirme sanati dersi
lizerinden saglikli yemek pisirme yontemleri, besin

gruplari ve icerikleri anlatilabilir.
Beden Agirligr Algisi

Calismamizda her bes yashidan {icii yanlis BAA’ya
sahiptir. Yashlarin dogru BAA’ya sahip olabilmeleri igin
bilinglendirme  egitimleri  verilerek  farkindaligin
olusturulmasi da oOnemlidir. Egitim esnasinda gorsel
materyallerin kullanimu ile akilda kalict mesajlar verilebilir.

Ozellikle obez yaglilarda yanlis BAA sikliginin yiiksek
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olmasi, dogru algmn gelistirilmesi adina bilgilendirilmesi

gereken oncelikli grup oldugunu diisiindiirmektedir.
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ABSTRACT

Background: This research aimed to assess the effect of theoretical and
practical Basic Life Support training on the knowledge level of research and
rescue staff who encounters lots of wounded people during their work.

Materials and Methods: Random pre-test - post-test control group pattern
was used in the research. Thirty of the participants were untrained and they
were selected for the experiment group whereas the other 30 with previous
training were placed in the control group. Once all the participants were pre-
evaluated, the experiment group received a 315-minute training. Then, both
groups were taken through a post-test evaluation.

Results: It was found that the differences between the experimental group's
Basic Life Support (BLS) knowledge level and the assessment scale of the post-
test and the pre-test were significantly higher than the differences between
the control group's post-test and the pre-test results (p<0.001). It is
determined that the experiment group had significantly higher differences
between pre-test and post-test results in all parameters except for adult,
compression success rate, number of presses per minute and adult and
pediatric CPR cycle rate (p<0.05). It is determined that the experiment group,
compared to the control group, had significantly higher differences between
pre-test and post-test results in all parameters except for adult, compression
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te (p<0.05).
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0z

Amac: Arastirma c¢ok sayida yarali ile karsilasan arama ve kurtarma
personeline verilen teorik ve pratik Temel Yasam Destegi (TYD) egitimlerinin
bilgi  duizeyleri tizerindeki etkisinin  degerlendirilmesi amaciyla
gerceklestirilmistir.

Gere¢ ve Yontem: Arastirmada deneysel arastrma yontemlerinden
rastlantisal 6n test-son test kontrol gruplu desen kullamlmistir. Egitim alan
30 deney ve egitim almayan 30 kontrol grubu olmak tizere toplam 60 arama
ve kurtarma personeli katilimi ile gerceklestirilmistir. Katilimcilarm
tamamina on test degerlendirilmesi yapilmasmnin ardindan deney grubuna
315 dakika egitim verildikten sonra her iki grubun son test degerlendirmeleri
yapilmustir.

Bulgular: Deney grubu TYD Bilgi Diizeyi ve Degerlendirme Olcegi son test
ile 6n test farklarinin, kontrol grubu son test ile 6n test farklarindan anlaml:
diizeyde ytiiksek oldugu gortilmiistiir (p<0,001). Yetiskin; kompresyon basar1
orani yiizdesi, dakikadaki bas1 sayisi ile yetiskin ve pediatrik CPR dongii
basaris1 parametreleri disindaki tiim parametrelerdeki son test ile 6n test
farklarinin deney grubunda anlamli diizeyde yiiksek oldugu tespit edilmistir
(p<0,05). Yetiskin; kompresyon basari orani ytizdesi, dakikadaki bas1 sayis1
ile yetiskin ve pediatrik CPR doéngti basarisi parametreleri disindaki tim
parametrelerdeki son test ile 6n test farklariin deney grubunda kontrol
grubuna oranla anlamli diizeyde ytiksek oldugu tespit edilmistir (p<0,05).

Sonug: Arama ve kurtarma personeline verilen TYD egitiminin katilimcilarin
bilgi diizeylerini arttirmada etkili oldugu tespit edilmistir. Egitim
grubundaki katilimcilarda 6zellikle pediatrik egitim dtizeylerinde anlamli bir
artis oldugu tespit edilmistir.

Anahtar Sozciikler: Afet Yonetimi, Afet Tibbi, Saghk Egitimi, Arama
Kurtarma Personeli, Kardiyopulmoner resiisitasyon, Temel Yasam Destegi.

The destruction caused by disasters and
emergencies is ever- increasing (1-2). Preparation and harm
reduction activities are important in reducing the damages
caused by the large number of disasters and emergencies
that occur. The effective application of risk management
procedures contributes to the disaster resilience. Therefore,
the preparation and risk reduction efforts which are parts
of risk management processes for disaster and emergency
plans are now being much more prioritized (3-4). One of
the activities included in these efforts is the training of
disaster and emergency response staff. The training of staff
that will work during disasters and emergencies not only
reduces the damages of those incidents but also contributes
to the social and national resilience.

Search and rescue staff who is on duty during
disasters and emergencies meet with many injured people.

The health industry becoming incapacitated upon

disasters/emergencies, the challenges of reaching to the
location of these events, the fact that those locations are not
safe upon the incidents sometimes inhibits or limits the
health staff from reaching out. Therefore, search and rescue
teams have to perform life-saving actions as soon as they
reach to the wounded people at the site of these incidents.

These first aid interventions performed at the site
of disasters/emergencies have a critical role in decreasing
the mortality rates. For instance, in Pakistan, where
disasters occur frequently and devastatingly, 50.000 people
lost their lives in the earthquake that happened in 2010. The
roads were damaged badly and there was no access to
villages due to landslides blocking the roads. The health
staff could not go to regions affected by the earthquake for
3-4 days and this caused the fatality rate to rise even more
(5). The studies conducted reveal that 25 to 50% of the lost

lives at earthquake sites in various parts of the world could



have been saved with first aid actions at the sites of the
disasters (6). It is undeniable that early and accurate first
aid interventions are very important in cases of disasters,
but it is also very important that search and rescue teams
can perform first aid. The acting team members during
times of disasters and emergencies having high levels of
medical knowledge and skills significantly contributes to
the lowering of mortality and morbidity rates (7).

One of the most important first aid actions that
search and rescue staff must apply after disasters and
during emergencies is the Basic Life Support (BLS). BLS
includes early detection of a patient/wounded whose heart
has stopped, the activation of the emergency health system,
early cardiopulmonary resuscitation (CPR) and early
defibrillation applications with an automatic external
defibrillator (OED) (8-10) The earlier the BSL procedure is
accurately applied to an arrested heart, the better rates of
survival (11-13). BLS is extremely important for decreasing
the mortality and morbidity rates and therefore every
individual in a society(14) and every member of staff that is
to help out during disasters and emergencies should be
trained on BSL. Many studies conducted on different
groups reveal that BSL theory and practice-based training
increase the knowledge and skill levels of individuals
(5,15-17).

In the literature, there are studies on BLS training
given to other professional groups using different methods.
This study aims to assess the effect of BSL training on
search and rescue team members and their levels of
knowledge. This study is unique in that it constitutes one
of the few studies in the world and in Turkey in terms of
evaluating the theoretical and practical training offered to
search and rescue team members.

Our study is completely different from other studies
in terms of its sample, simulation-supported training
process and the fact that the trainings cover both pediatric

and adult groups together.
METHODS

The population of this study is composed of search
and rescue team members in Amasya's city center. Power
analysis was performed with the G*Power Version 3.1.9.4
program to calculate the sample size. Considering a study

in the literature (18) in which measurement parameter
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(compression rate) like the planned study were evaluated,
an effect size of 0.70 is expected. As a result of the
calculation, it was calculated that the number of
participants required to obtain an effect of 0.70, significance
at the level of 0.05 and power at the level of 0.80 was a total
of 52 people, 26 people in the control and training groups.
This study did not use the sample selection method and
aimed to reach out to the whole population of the study.
Except for the staff who was on annual leave and members
currently on duty elsewhere, 60 members of search and
rescue teams participated in this study. Random pre-test -
post-test control group pattern was used in this research. In
the study, an experimental group (30 people) and a control
group (30 people) were formed by using a computer
sampling program (https://www.randomizer.org/) with
simple random sampling method. Theoretical and practical
BSL training was provided to the search and rescue staff in
the experimental group. The participants of the training
were divided into groups of five. Theoretical part of the
training lasted for 135 minutes (3x45 min) and practice-
based part of the training took 180 minutes (4x45 min).
Theoretical training covered the evaluation of the site of the
incident and the patient, diagnosis of cardiac and
respiratory arrest, activation of the emergency health
system and steps of CPR. The practical part of the training
was conducted on Laerdal Resusci Anne® (Pediatric-Little
Junior QCPR Adult-Little Anne QCPR) manikins.

Permits were collected from the Ethics Committee
of the University of Amasya (permit No: E-76988455-
050.01.04-82464) and the Municipality of Amasya (permit
No: E-98128674-622.01-358) to conduct this study. In
addition, the participants of this study were given
information about the study and their oral and written
informed consents were gathered.

Statistical analyses were performed using IBM SPSS
Statistics 23.0 package program. The suitability of the
variables to the normal distribution was examined by
visual (histogram and probability graphs) and analytical
Shapiro-Wilk

Descriptive analyses were given with mean-

methods (Kolmogorov/Smirnov tests).
standard deviation for continuous variables and number-
percentage values were used for ordinal and nominal
variables. In the instances where experiment group was

compared to the control group based on demographic
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features, Independent Samples t Test (age variant), Chi-
Square Test and Fisher’s Exact Test were utilized. The 2x2
mixed design ANOVA test was used to compare the pre-
test and post-test data of the experimental and control
groups. The cases with a 95% trust interval below p=0.05
were statistically significant results.

Data Collection Tools

Research data was collected by Personal Data
Collection Form, The Basic Life Support Knowledge Level
Form, Basic Life Support Assessment Scale and Laerdal
Resusci Anne® CPR manikins.

Personal Data Collection Form

The “Personal Data Collection Form” was prepared
by the

information regarding Basic Life Support based on the

researchers to determine some identifying
sociodemographic characteristics of the participants. The
form includes questions about the participant's age,
educational and professional background. There are also
questions on whether there was any need for the
application of BLS and if yes, what kind of actions were
taken.

Basic Life Support Knowledge Level Form

The Basic Life Support Knowledge Level Form was
information contained in the
2015 (ERC) guide

prepared for the researchers looking for determining the

created based on the

European Resuscitation Council

participants' level of knowledge about Basic Life Support.
The 30-item draft survey form was sent to 11 experts asking
them to share their opinions. The objective was to create a
survey of 20 questions in line with expert opinions. Once
the survey that composed of 30 questions was sent for
review by experts, Lawshe (1975) Scope Validity Index
(SVI) for each question and the unity of the survey was
calculated. The critical values of Scope Validity Index for 11
experts were taken from Ayre and Scally (2014). According
to these researchers, the critical value was determined as
0.64. As a result of the scope validity analyses conducted,
the SVI values of the survey consisting of 30 items vary
between 0.81 and 1.00. In addition, the SVI value of the
entire draft survey is calculated to be 0.96. Since the scope
validity value of each item was above the critical value, the
20 items with the highest SVI value were selected for the

final version of the survey.

The form is comprised of 20 questions regarding the
application standards of adult and pediatric Basic Life
Support. The correct answers on this Basic Life Support
Knowledge Level Form are equal to "1" point and the
wrong ones are equal to "0" points. The form was applied
to the participants as a pre-test and post-test to evaluate the
change in the knowledge level of the team members of
search and rescue staff created upon training.

Basic Life Support Assessment Scale

A Basic Life Support Assessment Scale containing
steps for the initial evaluation of the patient and the
initiation process of BLS has been prepared by the
researchers. The Scale allows the researchers to assess the
BLS provider's accurate application of the following steps:
evaluation of the site of the event/safe approach, checking
of the patient's consciousness, asking/calling for help,
unblocking the airway, evaluation of breathing and starting
to perform the BLS. If all the skills are accurately
performed, the participant scores 15 points. Participants
were given a total of two minutes to evaluate the patient
and start the BLS.
participants were simultaneously assessed by three

Meanwhile, the attempts of the

different researchers based on the steps given on the Scale.

CPR Application

CPR pre-test and post-test application assessments
were performed using Laerdal Resusci Anne® manikins.
All pediatric and adult CPR assessments were performed
separately on Laerdal Resusci Anne® (Little Junior QCPR,
Little Anne QCPR) manikins connected to a tablet running
the Laerdal QCPR Skill Reporting system. Laerdal QCPR is
a real-time feedback software that can be connected
wirelessly to a training manikin and measure the quality of
CPR. The software recorded the following variants using
the CPR mode: (%),

decompression cardiopulmonary

COI’I’lpI‘eSSiO]"l success rate

(%),

resuscitation success rate (%), compression per minute

success rate
success rate (%), press per minute success rate (%),
ventilation success rate (%), CPR cycle success and CPR
overall success rate (%), average compression depth (mm).
The measurements adhered to the 2015 European
Resuscitation Council guidelines. The software gives
simultaneous feedback as the participant applies the
procedure and their score is calculated once the procedure

is complete. All the participants both in the training and the



control groups were asked to perform one-minute-long
CPRs on manikins before the training. The training group
redid the CPR after they received the training, and the

control group was asked to re-perform the CPR

0%

& 86%

"
P3N0
R~

Compressions: 23

Avg.: 56/min

Ventilations: 0

Fig. 1. CPR Application pre-test results

RESULTS

A total of 60 male individuals participated in the
study for the experiment (n=30) and control groups (n=30).
There was no significant difference found between the
individuals in the training group and control group in
(p>0.05). The
demographic information of the participants is given on
Table 1.

terms of demographic characteristics
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independent of training and data regarding the quality of
these CPRs were gathered. Figure 1-2 shows the CPR
Application pre-test and post-test results of one of the

participants in the experiment group.

Compressions: 60

[ ]
Avg.: 113/min

# 100% Ventilations: 4

Fig. 2. CPR Application post-test results
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Table 1 Demographic Characteristics of the Participants

EXPERIMENT GROUP | CONTROL GROUP
(n=30) (n=30) p
n (%) or Mean (SD) n (%) or Mean (SD)
Age 35.93 (11.04) 41.50 (11.33) 0.059
Level of Education
- Elementary School 7 (23.3%) 6 (20.0%)
- High School 13 (43.3%) 8 (26.7%) 0.325P
- Associate degree 8 (26.7%) 10 (33.3%)
- Bachelor's Degree 2 (6.7%) 6 (20.0%)
Institution
Fire Department of Amasya Municipality 21 (70%) 22 (73.3%) 0.7741
Provincial AFAD of Amasya 9 (30%) 8 (26.7%)
Profession
. . 8 (26.7%) 9 (30%)
- Search and Rescue Techn?c?an (Vocatllonal school graduate) 2 (6.7%) i
- Svtearch and Rescue Technician (Associate degree graduate) 16 (53.3%) 21 (70%) 01178
- Fireman
. . 2 (6.7%) -
- Fire Department Chief
2 (6.7%) -
- Manager
Years of Professional Experience
-1-5years 15 (50%) 7 (23.3%) 0,091
- 6-10 years 7 (23.3%) 9 (30%)
- 11 years and more 8 (26.7%) 14 (46.7%)
BLS-trained
- Yes (Training Providing Organization)
o  Formal Education 4 (13.3%) 3 (10%)
o In-Service Training 6 (20%) 6 (20%)
o City Directorate of Health 10 (33.3%) 15 (50%) 0.511F
o Formal Education+ Private Training Course - 1 (3.3%)
o In-service Training + Private Training Course 3 (10%) -
o In-service Training + City Directorate of Health 1 (3.3%) 1 (3.3%)
- No 6 (20%) 4 (13.3%)
Encounters with and Individual Needing CPR
- Yes
o Icalled 112 (Emergency line like 911) 5 (16.7%) 4 (13.3%)
o 1Idid CPR 2 (6.7%) 1 (3.3%)
o I'made no attempts 2 (6.7%) 1 (3.3%) 0.757"
o Rescue breathing +CPR 1 (3.3%) 1(3.3%)
o Rescue breathing + CPR +1 called 112 2 (6.7%) -
o Icalled 112 +Idid CPR - 1 (3.3%)
- No 18 (60%) 22 (73.3%)
Having Knowledge and Skills About BLS. 0.8695
-Yes 8 (26.7%) 9 (30%)
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-No 3 (10%) 4 (13.3%)

- Partly 19 (63.3%) 17 (56.7%)

Willingness to Receive Training

- Yes 30 (100%) 27 (90%) 0.237¢
-No - 3 (10%)

p*: Independent samples t test, pf: Fisher’s Exact Test, pI: Chi-Square Test. Statistical significance was determined as

p<0.05.

The 2x2 mixed design ANOVA test revealed a
significant timexgroup interaction effect for knowledge of
BLS (score), BLS assessment scale (score), decompression
success rate (%), cardiopulmonary resuscitation success
rate (%), ventilation success rate (%), CPR overall success
rate (%), compression depth (mm) parameters in adults.
The 2x2 mixed design ANOVA test revealed a significant
timexgroup interaction effect for compression success rate
(%), decompression success rate (%), cardiopulmonary
resuscitation success rate (%), compression per minute
success rate (%), number of compression (min), ventilation
success rate (%), CPR overall success rate (%), compression

depth (mm) parameters in children (Table 2).
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Table 2 Comparison of pre-test and post-test data of experimental and control groups

Ti TimexG
EXPERIMENTAL GROUP CONTROL GROUP Ef‘f‘::t roup
p p Effect
Pre-Test Post-test Pre-Test Post-test P P
Mean (SD) Mean (SD) Mean (SD) | Mean (SD)
Knowledge of BLS (score) 10.50 (2.74) | 16.67 (3.02) | <0.001 | 1030 (2.17) | 1053 (2.27) | 0589 | <0.001 <0.001
BLS Assessment Scale (score) 587 (353) | 13.20(2.28) | <0.001 | 5273.02) | 573(3.48) | 0440 | <0.001 <0.001
91.67 82.80 79.40
i R % 37 (271 277 484 .7 207
Compression Success Rate (%) 86.37 (27.10) (12.28) 0.2 (32.39) (33.21) 0.48 0.782 0.20
74.50 84.43
i % . . . . . . . .01
Decompression Success Rate (%) 66.87 (41.85) | 99.73 (0.83) | <0.001 (39.62) (32.25) 0.144 <0.001 0.019
Cardiopulmonary Resuscitation Success 92.73 34.33 46.60
43.03 (38.25 0.001 0.066 0.001 0.001
Rate (%) (3825) (11.11) < (37.37) (40.76) < <
Compression Per Minute Success Rate 62.83 14.80 33.17
24.90 (33.03 0.001 0.016 0.001 0.068
. (%) ( ) (37.98) < (23.75) (34.73) <
= 107.90 98.07 106.87
D . .
% Number of Compression (min) 99.73 (36.02) (10.57) 0.178 (27.03) (29.23) 0.147 0.050 0.941
.57 47 27
Ventilation Success Rate (%) 17.60 (29.10) (?2?0) <0.001 (;330) (Zi;l) 0.069 <0.001 <0.001
58.07 60.03
PR 1 .07 (25.2 73.30 (7. . .64 . .302
CPR Cycle Success 65.07 (25.29) 3.30 (7.38) 0.058 (29.10) (23.43) 0.646 0.095 0.30
CPR Overall Success Rate (%) 33.40 (27.84) | 92.00(7.83) | <0.001 26.93 57.23 0.031 <0.001 <0.001
e aete S S : (26.18) (29.15) ' ' '
44.13 43.97
i . . . . .001 . .017 .01
Compression Depth (mm) 45.20 (13.41) | 53.33 (2.66) 0.00 (11.66) (10.90) 0.942 0.0 0.013
81.33 57.37 55.67
i Y% . . .001 . .02 .
Compression Success Rate (%) 59.17 (41.23) (22.66) 0.00 (41.60) @2.71) 0.785 0.023 0.009
Decompression Success Rate (%) 29.23 (39.43) | 98.40 (6.74) | <0.001 30.67 23.83 0.006 <0.001 <0.001
P > ' : A0 . (43.18) (48.04) : : :
Cardiopulmonary Resuscitation Success 62.60 18.97 20.37
20.33 (30.21 0.001 0.844 0.001 0.001
Rate (%) (30.21) (44.39) < (29.82) (33.55) < <
Compression Per Minute Success Rate 61.47 15.63 24.03
18.40 (30.73 0.001 0.316 0.001 0.005
A (%) ( ) (34.36) < (27.90) (32.94) <
= 107.70 77.43 90.10
= Number of i i 70.87 (41.52 0.001 .07 0.001 0.017
5 umber of Compression (min) 0.87 (41.52) (11.75) < (34.61) (39.60) 0.073 <
87.57 28.53 35.50
Ventilati Rate (% 25.27 (37.1 0.001 371 0.001 0.001
entilation Success Rate (%) 5.27 (37.13) (20.00) < (38.13) (41.38) 0.3 < <
65.77 55.37 49.73
PR 1 .97 (25.7 . .1 .52 214
CPR Cycle Success 63.97 (25.79) (11.21) 0.669 26.77) (22.85) 0.183 0.520 0
87.00 16.30 20.10
PR 11 R % 20.10 (21.72 .001 .337 .001 .001
CPR Overall Success Rate (%) 0.10 ( ) (15.18) <0.00 (18.18) (21.57) 0.33 <0.00 <0.00
39.97
Compression Depth (mm) 42.80 (7.50) 48.13 (5.85) 0.011 42.20 (6.49) (11.16) 0.278 0.286 0.011

SD: Standard deviation min: minute, mm: millimeter, BLS Basic Life Support, CPR Cardiopulmonary Resuscitation.

Significant different to timexgroup effect p<0.05. Statistical significance was determined as p<0.05.
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It was observed that BLS level of knowledge and
BLS assessment scale post-test scores were significantly
higher than the pre-test scores (p<0.001). Individuals
included in the BLS training group were found to have
significantly higher post-test scores of adult decompression
success rate, cardiopulmonary resuscitation success rate,
compression per minute success rate, ventilation success
rate, and CPR overall success rate parameters than pre-test
scores (p<0.001). The individuals who received basic life
support training in the experiment group has significantly
higher adult compression depth parameter post-test scores
compared to their pre-tests (p=0.001). Individuals included
in the experiment group were found to have significantly

Fig. 3. Rate and depth of chest compressions in adults
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higher post-test scores of pediatric decompression success
rate, Cardiopulmonary resuscitation success rate, number
of compressions, compression per minute success rate,
ventilation success rate, and CPR overall success rate
parameters than pre-test scores (p<0.001). Pediatric post-
test scores of compression success rate (p=0.001) and
compression depth (p=0.011) parameters of the individuals
in the experimental group were found to be significantly
higher than the pre-test scores of the same parameters.
There was no significant difference detected between the
post-test and pre-test scores of adult compression success
rate, number of compressions, and adult and pediatric CPR
cycle success parameters (p>0.05) (Table 2, Fig. 3-4).
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Fig. 4. Rate and depth of chest compressions in children
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There was no significant difference between the
pre and post test scores of the BLS knowledge level and BLS
assessment scale of the individuals in the control group
(p>0.05). Compression per minute success rate (p=0.016),
CPR overall success rate (p=0.031) in adults and pediatric
decompression success rate (p=0.006) parameters of control
group have significantly higher post-test scores compared
to their pre-test scores. The other CPR application
parameters of individuals in the control group did not
show any significant difference between pre and post-test
scores (p>0.05) (Table 2, Fig. 3-4).

DISCUSSION

Due to the magnitude of the destruction caused by
disasters, resources may be left insufficient. In disasters
where many injuries occur, early and accurate first aid
interventions to the injured are among the factors that
increase survival rates. Search and rescue teams are one of
the professional teams that play a role in the first
intervention efforts right after disasters and therefore, their
correct and fast first aid actions are vital. Even though
search and rescue staff are not a part of the professional
medical staff, they encounter with a lot of injured at the site
of the incident as a first intervention team and that is why
they have a high probability of applying BLS procedures
(21). First aid procedure is also among the procedures that
search, and rescue teams need to execute (22). However,
due to the lack of information regarding the BLS
procedures which play a significant role in first aid
procedures or its misapplication, unfortunately the rate of
survival upon a cardiac arrest outside a hospital is low (23—
25). To increase the rate of survival upon a cardiac arrest
outside a hospital, the BLS knowledge and skills of
individuals have to be developed (26-27). And to develop
these, the interaction between the trainer and trainees
during a BLS training play a crucial role in creating
behavioral change (28). Learning and maintaining the CPR
skills are crucial for it affects the survival rates of cardiac
arrest patients (29). To be successful in a BLS performance
that encompasses CPR, it is very important to train the
related professions. BLS training is an essential parameter
contributing to the development of skills and increasing the
knowledge levels of individuals. In our research, there has

been a significant rise in the knowledge and skill levels of

the experiment group which got BLS training. The studies
show that the fire department staff who were trained on
BLS can performs CPRs as good as a paramedic working in
an ambulance (30).

Previous research show that search and rescue
teams are among the professional groups that have lower
levels of information regarding BLS (21). The result of this
research show that search and rescue staff's pre-test
knowledge and skill levels regarding BLS are low. The
majority of participants had low pre-test scores even
though they had previous BLS training. We think that the
reason for this is that these pieces of training did not
include any practice sessions. Participants frequently stated
that their training was only theory based. This research
proves that participants observe a rise in their BLS
knowledge and skill levels upon training on CPR manikins.
The use of CPR training manikins and supporting the BLS
training with practice sessions increases the knowledge and
skill levels of participants. In the study done by Davies and
Gould with nurses (2000), the experiment group which
practiced on manikins had significantly higher post-test
scores (p<0.05) than the control group which did not do any
practice on manikins. In a study carried out by Ozzeybek
and their colleagues (2002) with medical faculty students,
upon training on CPR manikins, students' written exam
scores rose from 6.6+5.7 to 53.8+11.2 and their scores for
application/practice on manikins rose from 31.9+14.06 to
95.2+4.7. In a similar study of Lépez (2018) done with
teachers being trained on BLS using manikins, the
participants’ success rate of BLS went from 1.2% to 46%. In
another study done on medical students, there were two
groups and one of them had a standard CPR training
whereas the other group went through a simulative
training. And the second group's skill levels were higher
than the group which got the traditional training (34). As a
result of this research and these other studies within the
field, it is defined that supporting theory-based BLS
training with practice-based sessions increases the
knowledge and skill levels of participants. The practice
sessions contribute to the permanence of the newly
acquired skill. In a study conducted before, two different
groups which were trained through the traditional method
and a practice-based chest compression method was called

in again to remeasure their skill levels three months post-



training and the group which applied the methods
demonstrated higher levels of skillfulness (18)].

Another reason for the participants having low pre-
test scores even though they had prior training is thought
to be the lack of constant repetition after training. During
this research, the participants stated that they took the BLS
training only once in their lives, and it was not covered in
depth among other first-aid training pieces. The pieces of
training having a repetitive, on-going nature can have an
increasing effect on the success of its application. In a study
done by Anderson and their colleagues, monthly training
done on a manikin with a real-time visual feedback
mechanism proved to be much more effective compared to
training done every three, six or twelve months (35);
whereas other studies suggest that BLS training should be
repeated every 6 or 7 months (36-37). Staff who is not a part
of a medical team is expected to have much more positive
outcomes on their CPR and OED performance in case they
get repetitive training within one-year interval rather than
they only receive a single piece of training once and for all
(38). In Cho and Kim's study with police officers, it was
determined that traditional CPR training with only chest
compression demonstration offered to two different groups
provided an increase in CPR quality in both groups, but the
level of CPR success decreased for both groups three
months after this training (18).

As a result of the theoretical and practical training
given to the experimental group in the research, there was
a significant difference in the knowledge and skill levels of
the search and rescue staff in this group compared to the
control group. BLS training given in line with the results of
this research and other studies of the literature is expected
to contribute to the increase in knowledge and skill levels
of individuals which in turn will increase the survival rates.

Limitations

This research includes the search and rescue staff
working in the city center of Amasya. Therefore, all the data
gathered in this study cannot be generalized to all search
and rescue teams. The early defibrillation process done
with an automatic external defibrillator (OED) which is one
of the steps of BLS procedure could not be included in the

research because there were no available devices to use.
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CONCLUSION

Our results reveal that the theoretical and manikin-
supported training given to the search and rescue staff who
encounters and treats many injured people lead to an
increase in their knowledge and skill levels. Within the
framework of these results, it is believed that by ensuring
the continuity of BLS training and making them a
mandatory part of in-service training, the staff will be better
prepared with an increase in the knowledge and skill levels,
and this will contribute to the resilience to emergencies and
disasters. In future studies, it is thought that research
should be conducted to reveal the permanence of BLS skills
with repetitive trainings.
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Amag: Bu calismada; lateral epikondilit tedavisinin uzun dénem izleminde
hastalarmn klinik bulgularmin, ultrasonografik degerlendirmelerinin ve
tedavi degisimlerinin arasindaki iliskinin belirlenmesi amaglanmuistir.

Yontem: Calismaya dahil edilme ve dislanma kriterlerini karsilayan ve en az
6 ay boyunca takip edilmis olan 30 lateral epikondilit tanili hastalarin
dosyalari retrospektif olarak incelenmistir. Hastalarin demografik 6zellikleri
ile poliklinik izleminde rutin olarak yapilan ve hasta dosyalarmna kaydedilmis
olan agri-fonksiyon degerlendirme 6lcekleri, el stkma kuvveti degerleri ve
ultrasonografik degerlendirmeleri incelenmis ve kaydedilmistir. Visual
analog skala (VAS) skorlari, algometrik 6lgtimler, dinamometrik olctimler,
Nirschl skoru, Hasta bazli tenisci dirsegi degerlendirme anketi (PRTEE)
skorlari, kapitellar bolge maksimum tendon kalnligi olciimleri ve total
ultrasonografi skalasi skorlamalari; hasta degerlendirme parametreleri olarak
kullamilmistir. Hastalarda degisim yapilan tedavi varligi (atel ve egzersiz
yanitt olmamis ve ESWT, steroid enjeksiyonu, PRP enjeksiyonu vb.
tedavilerin uygulandig1l) da degerlendirilmistir. Hastalarin tedavi oncesi,
tedavi sonrasi 1. ay, 3. ay ve 6. ayindaki tiim parametrelerindeki degerler
kayitlanmistir.

Bulgular: En az 6 ay boyunca lateral epikondilit tanisiyla takip edilmis, yas
ortalamasi 49,1%9,2 olan 21 kadin ve 9 erkek hastanin verileri degerlendirildi.
Hastalarin ortalama semptom siiresi 3,7+4,2 aydi. Calismaya alinan tiim
hastalarin klinik ve ultrasonografik degerlendirme 6lctitlerinde 6 aylik takip

Kadir SONGUR sonunda belirgin iyilesme saptand: (p<0,001). Hastalarin %40'inda (n=12
gl 1y P P
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Tip ve Rehabilitasyon Anabilim Dall, veriler acisindan tedavi degisimi olanlar ile olmayanlar arasinda anlaml bir

farklilik saptanmadi (p>0,05). Tedavi degisimi olanlarin VAS-istirahat, VAS-
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Sonug: Lateral epikondilitli hastalarda alt1 aylik takipte konservatif tedavi
degisimine katkida bulunan temel parametrelerin yalnizca VAS (istirahat,
gece ve aktivite) ve PRTEE total skorlar1 oldugu bulunmustur.

Anahtar Kelimeler: Lateral epikondilit, ultrasonografi, konservatif tedavi

ABSTRACT

Objective: The aim of this study was to determine the relationship between
clinical findings, ultrasonographic evaluations, and treatment changes in the
long-term follow-up of patients treated for lateral epicondylitis.

Method: The files of 30 patients diagnosed with lateral epicondylitis, who
met the inclusion and exclusion criteria and were followed for at least 6
months, were retrospectively reviewed. The demographic characteristics of
the patients, as well as pain-function assessment scales, grip strength values,
and ultrasonographic evaluations routinely performed during outpatient
follow-up and recorded in patient files, were examined and recorded. Visual
Analog Scale (VAS 0-10 cm) scores, algometric measurements, dynamometric
measurements, Nirschl scores, Patient-Rated Tennis Elbow Evaluation
(PRTEE) scores, maximum tendon thickness measurements in the capitellar
region, and Total Ultrasonography Scale scores were used as patient
evaluation parameters. The presence of treatment changes (such as
application of ESWT, steroid injection, PRP injection, etc., for those who did
not respond to splint and exercise) was also evaluated. All parameter values
before treatment, at 1 month, 3 months, and 6 months post-treatment were
recorded.

Results: Data from 21 female and 9 male patients, with an average age of
49.149.2 years, who were followed for at least 6 months with a diagnosis of
lateral epicondylitis were evaluated. The average symptom duration of the
patients was 3.7+4.2 months. Significant improvement was observed in the
clinical and ultrasonographic evaluation criteria of all patients at the end of
the 6-month follow-up (p<0.001). It was found that 40% (n=12) of the patients
required additional treatment changes to conservative methods. No
significant difference was found between those with and without treatment
changes in terms of demographic data (p>0.05). The VAS-rest, VAS-night,
VAS-activity, and PRTEE-total scores of those with treatment changes were
significantly higher compared to those without treatment changes (p=0.014,
p=0.02, p=<0.01, p=0.009 respectively). No significant difference was found
between the other evaluation parameters (p>0.05).

Conclusion: It was found that the main parameters contributing to the need
for conservative treatment changes in patients with lateral epicondylitis
during a six-month follow-up were only VAS (rest, night and activity) and
PRTEE total scores.

Keywords: Lateral epicondylitis, ultrasonography, conservative treatment

Lateral epikondilit dirsek patolojilerinin en sik
nedenlerinden biridir ve genel popiilasyonda prevelansi
%1,3" diir (1-3). Lateral Epikondilit vakalarinin ¢ogunda
altta yatan belirgin bir neden saptanamaz. Bununla birlikte,
el bilek ekstansorlerinin veya supinator kaslarin agiri
kullanimini

iceren herhangi bir aktivite etiyolojide

suglanabilir (4). Temel olarak ekstansor karpi radialis

brevis kasinin lateral epikondildeki insersiyosundaki asir1
mekanik yiiklenmenin yarattigt patoloji 6n plana
siklikla birlikte

ekstansOr karpi radialis longus, ekstansor digitorum

¢ikarilmistir. Ayni zamanda azalan
kommunis ve pronator teres kaslarinin insersiyolarindaki
etkilenmeler sonucu da meydana gelebilir (5). Lateral

epikondilit ilk zamanlarda tendonun inflamasyonu sonucu



ortaya cikan bir tendinit olarak diistiniilmiistiir (6). Ancak
histopatolojik incelemelerde etkilenen tendon bdolgesinin
makrofajlar ve notrofiller gibi inflamatuar hiicrelerden
fakir oldugu ortaya konulmustur (7-8). Bu nedenle bu
durum dejeneratif bir siire¢ olarak tanimlanan tendinozis
terimini ortaya ¢ikarmistir.  Lateral humeral epikondil
tizerinde hassasiyet ve agri ile karakterizedir ve bu agr
direngli el bilegi dorsifleksiyonu ve radial deviasyonu ile
artar. Genellikle hastalar 6 ay-2 yil igerisinde spontan
iyilesir (9). Lateral epikondilitin ilk tanis1 genellikle klinik
degerlendirme ve hasta Oykiisii yoluyla yapilirken ,
literatiir daha karmasik vakalarda tanisal goriintiileme
yardimcisinin kullanildigini géstermistir (2-10).

Ayrica ultrasonografi, lateral epikondilit tanisinin
dogrulugunu artirmak icin klinik muayene bulgularmi
destekleyen veya ciiriiten ikincil bir tan1 muayenesi olarak
da destek kazanmustir (2, 10-12). Pratikte yaygin kullanilan
tedavi secenekleri arasinda egzersiz, masaj, lazer,
elektroterapi, terapotik ultrason, ekstrakorporeal sok dalga
tedavisi gibi fizik tedavi modaliteleri, splint kullanimz, buz
uygulama, aktivite modifikasyonu, istirahat, NSAIl ve
kinezyobantlama yontemleri yer almaktadir (13). Lateral
takibinde

degerlendirilmesi

epikondilit  tedavisinin ultrasonografik

hakkinda
calismalar yapilmistir. (11-12, 14-17). Bu ¢alismalarin bir

parametrelerin cesitli
kisminda klinik ve ultrasonografik bulgular korele
bulunmus bir kisminda ise korelasyon saptanmamustir. Biz
de galismamizda lateral epikondilit tanili hastalarin uzun
donem takibinde Kklinik ve ultrasonografik bulgularin
verilen cesitli tedaviler (istirahat, splint kullanimi, buz
uygulama, egzersiz, ESWT, steroid enjeksiyonu vb.)

sonrasi degisimleri incelenmesi amagladik.

GEREC VE YONTEMLER

Calisma; Dokuz Eyliil Universitesi Tip Fakiiltesi
Hastanesi Girisimsel Olmayan Arastirma Etik Kurulu
tarafindan onaylanmuistir. (protokol numarasi1 8258-GOA,
karar numaras1 2023/27-20, tarih 16.08.2023). Dokuz Eyliil
Rehabilitasyon ~AD
polikliniginde lateral epikondilit tanisiyla takip edilerek

Universitesi  Fizik Tedavi ve
standart tedavi protokolleriyle (istirahat, buz uygulama,
splint, egzersiz, ESWT, lokal enjeksiyonlar vb) tedavi
edilmis hastalar dahil edilerek bu hastalarin ilk tedavi
oncesi, ilk tedaviden 1 ay, 3 ay ve 6 ay sonrasindaki agr1 ve
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klinik

parametreleri ve maksimum tendon kalinligi ile total

fonksiyonellik agisindan degerlendirilmis
ultrasonografik skor parametrelerini igeren hastalarin

dosya Dbilgileri retrospektif olarak toplandi. Dosya
notlarinda 2 haftadan kisa siiredir dirsek lateralinde agris1
olan, diger ekstremitede de lateral epikondilit bulgular
olan, daha once dirsek cerrahisi gegirmis olan, dirsek
bolgesinde kirik dykiisii olan, servikal radikiilopati ve/veya
tuzak noropatiye bagh {iist ekstremitede kas glicsiizliigii
olan, malignite, norolojik, romatolojik ve psikiyatrik
hastalik komorbiditeleri olan ve gebe olan hastalar

calismaya dahil edilmedi.

Tim hastalarin yas, cinsiyet, meslek, viicut kitle
indeksi, semptom siiresi, travma Oykiisii, dominant el,
semptomun oldugu taraf ve daha 6nceki benzer yakinma
Oykiisii varligi ayrica kayit edildi. Dosya notlarinda
hastalarin; tedavi Oncesi ve tedavi sonrasi 1., 3. ve 6.
aylardaki klinik olarak agr1, agr1 duyarlilig: (algometre), el
kavrama giicii (JAMAR el dinamometresi), fonksiyonel
durum, Nirschl evrelemesi (18) (Tablo 1) gibi parametreler
ve ultrasonografik bulgulardaki degisimler agisindan

degerlendirildi.

Tablo 1: Nirschl Lateral Epikondilit Agr1 Degerlendirme
Skalast.

Faz Klinik

Faz1 Egzersiz sonrasi hafif agri, 24 saatte diizelir.

Faz2 Egzersiz sonrasi agri, 48 saati geger.
Faz 3 Egzersiz sonras1 agri, aktiviteyi degistirmeyi
az
gerektirmez.
Faz 4 Egzersiz sonrasi agri, aktiviteyi degistirmeyi
az
gerektirir.
Faz5 Giinliik yasamda agir aktivitelerle ortaya cikan
az
agr.
Fazé Giinliik yasamda hafif aktivitelerle ortaya ¢ikan
az
agr1, istirahatta da ara sira mevcut
Faz7 Istirahatta siirekli agri, uykuyu bozar.
Hastalarin  agr1  siddetleri ve fonksiyonel

durumlar1 visual analog skala (VAS 0-10) ve hasta bazh

tenisci dirsegi degerlendirme anketi (PRTEE) (agr,
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total

formlarindan elde edildi.

fonksiyon ve [0-1007) kayitlanmig
PRTEE anketinin lateral

epikondilit icin giivenilir, tekrarlanabilir ve duyarl1 oldugu

puanlar1

goosterilmis, Tiirkce gecerlilik ve giivenirlilik c¢alismasi
yapilmistir (19). Ultrasonografik degerlendirmeler kas-
iskelet sistemi ultrasonografisi konusunda deneyimli bir
fizik tedavi ve rehabilitasyon uzman hekimi tarafindan
ultrasonografi poliklinigimizde yapilmistir. Bu
degerlendirmelerdeki standart yontem; hastalar oturur
pozisyonda, dirsek 90 ° fleksiyonda, bilek pronasyonda ve
kol bir yastiga yaslanmis vaziyette; 7-11 MHz lineer

Resim 1:

-l

i
F

transdiiser ile GE Healthcare Logiq P5 Premium BT11
ultrasonografi cihazi araciligiyla yapilmistir. Transdiiser,
ortak ekstansor tendon (yiizeyelde ekstansor digitorum,
derinde ekstansor carpi radialis brevis tendonlari) orijini
tizerinde longitudinal eksene goére hizalanmigtir. Tiim
bilateral

karsilastirilmistir. Maksimum tendon kalinligi ol¢timii

degerlendirmeler yapilarak goriintiiler

kapitellar bolgeden yapilmistir.(Resim1) Diger

parametreler ise total ultrason skalasinda yer alan kriterlere

gore degerlendirilmistir (17) (Tablo 2)

A: Lateral epikondil, B: Humero-radial eklem, C: Radius basi, D: Ortak ekstansor tendon, F: Humeral plato, G:

kapitellar bolge maksimum tendon kalinliginin élciimii

Tablo 2: Lateral Epikondilit Ultrasonografik Degerlendirme Skalasi (1)

Karakteristik Derece Derecelendirme Kriterleri Maksimum
Skor
Hipoekojenite 0 normal fibriler ve hipoekoik yap1 3
1 tiim tendonun %30'undan azinda hipoekoik lezyonlar
2 tiim tendonun %30'u ile %50si arasinda hipoekoik lezyonlar
3 tiim tendonun %50’sinden fazlasinda tek biiyiik veya multipl
hipoekoik lezyonlar
Neovaskiilarite 0 neovaskiilarite yok 3
1 tim tendonun %30'undan azinda neovaskiilarite
2 tim tendonun %30'u ile %50si arasinda neovaskiilarite
3 tim tendonun %50’sinden fazlasinda neovaskiilarite
Heterojenite 0 heterojenite yok 1
1 heterojenite var
Kemik Anomalisi 0 kemik anomalisi yok 1
1 kemik anomalisi var

Total Skor




ISTATISTIK

Istatistiksel degerlendirme Statistical Package for
Social Sciences (SPSS) for Windows 22.0 (IBM SPSS Inc.,
Chicago,IL)

Degiskenlerin normal

program kullanilarak yapilmstir.

dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemler
(Shapiro-Wilk Testi)

Tanimlayici analizler yiizde olarak ve siirekli degiskenler

kullanilarak incelenmistir.
igin ortalama+standart sapma ve ortanca (minimum-
maksimum) degerleri kullanilarak verilmistir. Bagimh
degiskenler icin tedavi oncesi ve sonras: tekrarlayan iki
6l¢iim karsilastirmasi icin normal dagilima uymayanlarda
Wilcoxon isaretli siralar testi, normal dagilima uyanlarda
tekrarli 6l¢iimlerde bagimli 6rneklem t-testi, {ic ve daha
fazla Olglimlerin karsilastirilmast i¢in normal dagilima
uymayanlarda Friedman, normal dagilima uyanlarda tek
yonlii varyans analizi kullanilmistir. Istatistiksel olarak

anlamli ¢ikan tekrarli Ol¢iimlerde Ol¢iimler arasi farklari

karsilastirmak i¢in normal dagilima uymayanlarda
Wilcoxon, normal dagilima uyanlarda Bonferroni
diizeltmesi  yapilarak  post-hoc  degerlendirmeleri

yapilmistir. Sonuglar %95 giiven araliginda, istatistiksel
hata pay1 0,05 olarak kabul edilmistir.

BULGULAR

En az 6 ay boyunca lateral epikondilit tanistyla takip
edilmis, yas ortalamasi 49,1+9,2 olan 21 kadin ve 9 erkek
hastanin verileri degerlendirildi. Hastalarin ortalama
semptom siiresi 3,7+4,2 aydi. Hastalarin %40'inda (n=12)
konservatif yontemlere ek tedavi degisikligi yapildig:
saptandi. Yapilan tedaviler ve degisikliklerin listesi Tablo
3’te sunulmustur.

Tablo 3: Konservatif Tedaviye Ek Olarak Yapilan Tedavi
Degisiklikleri

Tedavi degisikligi Hasta sayis1
ESWT 9
Steroid enjeksiyonu 2
ESWT  ve Steroid 1
enjeksiyonu

ESWT: Extracorporeal Shock Wave Therapy

Demografik veriler agisindan tedavi degisimi olan ve
olmayan gruplar arasinda anlamli fark saptanmadi
(p>0,05) ( Tablo 4).
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Tablo 4: Demografik verilerin tedavi degisikligi ile
kargilagtirilmast

Tedavi Tedavi P
degisikligi  degisikligi  degerleri
yok var
(n=18) (n=12)
Yas (y1l) 50,33 + 47,41 = 40
10,44 7,25
Cinsiyet 11/7 10/2 .24
(say1)
(Kadin/Erkek)
Egitim diizeyi .26
(say1)
Ilkokul 4 5
Ortaokul 1 1
Lise 7 6
Yiiksek 6 0
Ogrenim
Meslek (n) 23
Ev hanum 4 7
Calisan 10
Emekli 4 1
Viicut Kitle 28+3 28,94 + 43
indeksi 3,43
(kg/m’)
Semptom 311+3,47 4,665,119 22
siiresi (ay)
Travma 0/18 2/10 15
oykiisii
(evet/hayir)
Onceki lateral 3/15 2/10 1.0
epikondilit
oykiisii
(evet/hay1r)
Dominant 171 11/1 1.0
taraf (sag/sol)
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Semptomatik 14/4 9/3 1.0 Calismaya alnan tiim hastalarin  klinik ve
taraf (sag/sol) ultrasonografik degerlendirme &lgiitlerinin hepsinde 6
‘ aylik takip sonunda belirgin iyilesme saptandi (p<0,001)

(Tablo 5).

Not. Aksi belirtilmedikge veriler ortalama + SD'dir.

Tablo 5: Katilimcilarin tedavi 6ncesindeki ve tedavi sonrasi 6. Aydaki klinik ve ultrasonografik verilerinin karsilastirilmasi

Tedavi 6ncesi Tedavi sonras1 6. Ay p degerleri
VAS Skoru - Istirahat 5,33 +2,23 0,56 +1,27 <0,001*
VAS Skoru - Gece 5,20+ 3,05 0,33 +1,21 <0,001*
VAS Skoru — Aktivite 7,23+1,88 0,56 + 1,59 <0,001*
PRTEE Total Skoru 60,08 + 22,50 10,80 + 14,63 <0,001*
El Sikma Kuvveti 20,36 £ 9,58 29,83 + 10,07 <0,001*
Algometrik Olgiimler 2,45 +0,82 4,75+1,18 <0,001*
Nirschl Skoru 5,60 +1,27 1,46 +1,10 <0,001*
Maksimum Tendon Kalinli§: 0,60 +0,10 0,53 +0,07 <0,001*
Total Ultrason Skalas1 Skoru 3,56 +1,38 2,20 +1,09 <0,001*

Not. Aksi belirtilmedikge veriler ortalama + SD’dir.
Asteriksli p degerleri istatistiksel anlamlilig1 gosterir. (p<0,001)

Tedavi degisimi olanlarin yalnizca VAS-istirahat,
VAS-gece, VAS-aktivite ve PRTEE-total skorlar1 tedavi
degisimi olmayanlara gore anlamli olarak yiiksekti
(swrasiyla  p=0,014, p=0,02, p=<0,01, p=0,009), diger
parametrelerde anlamli fark saptanmadi (p>0,05) (Tablo 6).
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Tablo 6: Klinik verilerin tedavi degisikligi ile karsilastirilmasi

Tedavi degisikligi yok Tedavi degisikligi var p degerleri
(n=18) (n=12)

VAS Skoru - istirahat
Tedavi oncesi 5,00 +1,97 5,83 +2,58 22
1. ay 2,16 +1,29 4,50 £2,35 .003*
3. ay 0,72 +1,01 2,58 +2,57 .03*
6. ay 0,11+047 1,25+1,76 .014*
VAS Skoru - Gece
Tedavi oncesi 4,61 +3,01 6,08 + 3,02 .14
1. ay 2,11+2,39 4,66 +2,49 0.011*
3. ay 0,55+ 0,98 2,75 +2,37 0.004*
6. ay 0,00 + 0,00 0,83+1,85 0.02*
VAS Skoru — Aktivite
Tedavi oncesi 7,27 £1,70 7,16 £2,20 .96
1. ay 3,94 +1,51 6,41 +2,27 <0,01**
3. ay 2,05+1,25 4,83 +1,64 <0,01**
6. ay 0,38 +0,38 2,08 +2,02 <0,01**
PRTEE Total Skoru
Tedavi oncesi 56,02 + 21,47 66,16 + 23,57 23
1. ay 32,75 +17,29 56,83 + 23,40 0,005*
3. ay 15,44 + 13,07 44,54 + 22,47 <0,01**
6. ay 5,27 + 6,31 19,08 + 19,44 0,009*
El Sikma Kuvveti
Tedavi oncesi 21,61 +10,30 18,50 + 8,46 .39
1. ay 25,94 +1,91 21,66 + 6,89 .23
3. ay 29,66 + 10,40 22,83 +9,00 74
6. ay 31,00 + 10,92 28,08 + 8,80 44
Algometrik Olgiimler
Tedavi oncesi 2,29 + 0,85 2,69 +0,74 .20
1. ay 3,20+1,33 320+1,16 .99
3. ay 3,88+1,36 3,29+1,36 .25
6. ay 4,87 +1,30 4,58 + 0,99 .52
Nirschl Skoru
Tedavi oncesi 5,44 +1,38 583+1,11 .54
1. ay 3,77 +1,86 541+1,16 14
3.ay 1,88 +1,32 3,33+1,49 .06
6. ay 1,33 +1,02 1,66 +1,23 .30

Not. Aksi belirtilmedikge veriler ortalama + SD'dir. Tek asteriksli p degerleri p<0.05 ve ift asteriksli p degerleri p<0.001
istatistiksel anlamlilig1 gosterir.
Kisaltmalar: VAS: Visual analog skala, PRTEE: Hasta bazl tenisci dirsegi degerlendirme anketi
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Ayrica ultrasonografik parametreler acisndan  verilmeyen grup arasinda anlaml fark bulunmadi (p>0,05)
yapilan karsilastirmalarda tedavi degisimi karar1 verilenve  (Tablo 7).

Tablo 7: Ultrasonografik verilerin tedavi degisikligi ile karsilastirilmasi

Tedavi degisikligi yok Tedavi degisikligi var p degerleri
(n=18) (n=12)

Maksimum Tendon Kalinlig1

Tedavi oncesi 0,60+0,12 0,61 +0,08 .95
1. ay 0,56 +0,09 0,58 £0,07 .59
3. ay 0,53 + 0,09 0,55 +0,05 .55
6. ay 0,53 + 0,08 0,52 + 0,05 .89
Total Ultrason Skalas1 Skoru

Tedavi dncesi 3,55+1,38 3,58 +1,44 92
1. ay 2,88 +1,36 3,16+1,19 52
3. ay 2,50+1,20 2,75+1,35 .55
6. ay 2,27 +1,12 2,08 +1,08 .59

Not. Aksi belirtilmedikge veriler ortalama + SD'dir.

Calismamizda kullanilan klinik parametreler ile  incelendiginde degerlendirilen hicbir parametre arasinda
ultrasonografik  parametrelerin  arasindaki iliskiler = korelasyon saptanmamuistir (r<0,30, p>0,05) (Tablo 8).
Tablo 8: Klinik veriler ile ultrasonografik veriler arasindaki iligkiler

Maksimum Tendon Total Ultrason
Hipoekojenite
Kalinlig: Skalas1 Skoru
Spearman r ,118 ,143 217
VAS Skoru - Istirahat p ,535 ,450 ,250
n 30 30 30
Spearman r ,200 ,108 ,108
VAS Skoru - Gece P ,288 /572 ,572
n 30 30 30
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Spearman r ,054 ,275 275

VAS Skoru - Aktivite p 775 141 141
n 30 30 30

Spearman r ,209 ,089 ,159

PRTEE Total Skoru p 267 1638 ,401
n 30 30 30

Spearman r -179 -,197 -,145

El Sikma Kuvveti p 343 292 446
n 30 30 30

Spearman r ,008 -,199 -, 150

Algometrik Olgﬁmler p 966 292 /430
n 30 30 30

Spearman r ,290 ,113 ,242

Nirschl Skoru p 120 552 197
n 30 30 30
TARTISMA durumda, tedavi seceneklerinin etkinligi,

Lateral epikondilit tanili hastalarin 6 aylik klinik
ve ultrasonografik takiplerinin sunuldugu retrospektif
calismamizda;  uygulanan  tedavi  protokollerinin
sonucunda hastalarda anlamli iyilesme oldugu saptanmig
ancak uygulanan asamali tedavi programlar sirasinda
klinisyenin tedavi degisimi karar1 almasindaki en 6nemli
faktorlerin yalnizca VAS (istirahat, gece ve aktivite) ve
PRTEE total skorlarinin oldugu gosterilmistir. Calismamiz
lateral epikondilitte konservatif tedavi seceneklerinin uzun
dénem sonuglarin1 ve tedavi degisikliklerinin etkilerini
gostermektedir. Lateral epikondilitin etiyolojisi genellikle

ekstansor kaslarin asir1 kullanimiyla iliskilendirilir. Bu

semptomlarini ne kadar siireyle azalttigini ve fonksiyonel

diizelmeler sagladigimi belirlemek Onemlidir.
Calismamizda, tedavi Oncesi ve
donemlerde VAS skorlari, PRTEE total skoru, el sikma

kuvveti, algometrik olciimler, Nirschl skoru gibi klinik

sonrasi

parametrelerde ve maksimum tendon kalinlig: ile total
ultrason skorunda anlaml iyilesme gozlemlenmistir. Bu
bulgular, konservatif tedavi yOntemlerinin lateral
epikondilitin yonetiminde etkin oldugunu
desteklemektedir. Ayrica, tedavi degisiklikleri yapilan
hastalarin VAS (istirahat, gece ve aktivite) ve PRTEE-total

skorlar1 agisindan tedavi degisikligi olmayanlara gore
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anlamli derecede yiiksek oldugu saptanmistir. Bu durum,

klinisyenlerin ~ tedavi  degisimi  i¢in  belirleyici
parametrelerin klinik bulgular oldugu belirlenmistir.
Ultrasonografik degerlendirmelerin degisimleri agisindan
ise tedavi degisikligi karar1 verilen ve verilmeyen gruplar
arasinda anlamli fark bulunmamigtir. Bu sonuglar,
ultrasonun tan1 ve tedavi takibinde degerli bir arag
olmasma ragmen, tedavi kararlarinda tek basina yeterli

olmadigini gostermektedir. Klinik bulgularla birlikte

ultrasonografi kullaniminin, tedavi kararlarini
desteklemekte faydali olacag1 vurgulanabilir.

Lateral  epikondilit tedavisinin  takibinde
ultrasonografik parametrelerin degerlendirilmesi

hakkinda cesitli ¢alismalar yapilmistir. Bir calismada
ultrason ile ortak ekstansor tendon kalinlig: 6l¢timii, kemik
anormalligini saptama ve power doppler aktivitesiyle
(16).
Lateral epikondilit icin total ultrason skalasi

neovaskiilaritenin  belirlenmesini  Onermislerdir
skorunu olusturan kriterleri ve PRTEE skorlarin1 da igeren
kesitsel baska bir g¢alismada klinik oOzellikler ile agr
duyarlilig1 ve ultrasonografik yapisal degisikliklerin zay:f
bir sekilde korele oldugu belirtilmistir. Bununla birlikte,
artmis maksimum ortak ekstansor tendon kalinligi ve
neovaskiilaritenin; agri duyarlilig: ile iligkili olabilecegi
digtintilmistiir (19). Calismamizda da benzer sekilde
PRTEE ve ultrasonografik parametreler degerlendirilmis
ve tedavi 6ncesine gore 6 aylik sonuglarda anlamli iyilesme
gosterilmistir. Calismamizda da literatiir ile uyumlu olarak
klinik parametreler ile ultrasonografik parametreler

arasinda korelasyon saptanmamustir.

PRTEE skorunun ultrasonografik bulgularla
korelasyonunu inceleyen bir baska calismada; 6 aylk
standart fizik tedavi programi sonrasi yapilan

degerlendirmelerle hipoekojenitenin derecesi ile negatif
korelasyon gozlemlenirken maksimum tendon kalinlig1 ve
neovaskiilarite derecesi ile korelasyon saptanamamistir
(20). Lateral Epikondilit tanili hastalarin intratendinoz
enjeksiyon (glukokortikoid (GK), skleroterapi) uygulamasi
sonrasi 2 yillik takibini arastiran bir ¢alisma sonucunda;
klinik parametreler ile doppler aktivitesindeki azalmanin
anlamli bir iligkisi oldugu gozlenmis ancak ayni iliskinin
kemik anormalligi ile saptanamadigi belirtilmistir (21).
Yine bagka bir randomize ift kor plasebo kontrollii

calismada; {i¢ ayr1 gruba uygulanan GK, trombositten

zengin plazma (PRP) ve salin enjeksiyonlarinin ti¢ aylik
izlemle sonuglara etkisi
PRP ve

enjeksiyonlari ile kargilastirildiginda tendon kalinligin ve

kaydedilen ultrasonografik
arastirilmistir.  GK  uygulamasinin salin
neovaskiilaritenin derecesini azalttig1 ortaya ¢ikarilmigstir
(22). Bagka bir calismada ise lateral epikondilit tanili
hastalardaki tendon iyilesmesinin sonografik prediktorleri
incelenmis ve klinik bulgular ile ortak ekstansor tendon
kalinlig1 arasinda korelasyon saptanmamistir (12). Daha
sonra yapilan bir calismada; ii¢ ayr1 grupta izlenen
hastalarin uygulanan fizik tedavi, GK enjeksiyon terapisi
ve ekstrakorporeal sok dalga tedavisi oncesi ve sonrasi
6.aydaki ultrasonografik sonuglar: ile klinik korelasyon
(23).

degerlendirmelerde her bir tedavi yontemi basma diisen

saptanmamuigtir Calismamizda  retrospektif
hasta sayisi istatistiksel olarak yeterli olmadig1 i¢in ayr1 ayr1
her parametre ile iliski sonuglar1 alt grup analizleri
yapilamadigindan  verilememistir.
kasitlilik

parametrelerin

Calismamizda bu

durum  bir olarak  degerlendirilmistir.

Ultrasonografik lateral  epikondilit
tedavisinin uzun dénem takibinde kullanilmasi agisindan
daha genis katilimcili randomize kontrollii ¢alismalarin
yapilmas gerektigi diistiniilmiistiir.

Sonug olarak; lateral epikondilitli hastalarda 6
aylik klinik ve ultrasonografik takiplerini yaptigimiz bu
calismada tedavi kararinin belirlemede etkili faktorlerin
agr1 ve fonksiyonel durum ile iligkili oldugu gosterilmistir.
Lateral epikondilit tedavisinde konservatif yontemlerin
kullanimimin yayginligina ragmen, her hasta icin en etkili
tedavi secenegini belirlemek zor olabilir. Bu nedenle,
tedaviye yaniti degerlendirmek ve gerektiginde tedavi
planini  degistirmek igin klinik ve ultrasonografik
degerlendirmelerin bir arada kullanilmasi 6nerilmektedir.
Hastalarin semptomlarina ve fonksiyonel durumlarina
yonelik bireysellestirilmis tedavi yaklasimlari, basarili

sonuglarin elde edilmesinde 6nemli bir rol oynayabilir.
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Arastirma Makalesi

COVID-19 Enfeksiyonu Olan Geriatrik Hastalarda
Yogun Bakima Yatisi Ve Mortaliteyi Etkileyen
Faktorler

RISK FACTORS FOR INTENSIVE CARE UNIT ADMISSION AND MORTALITY IN GERIATRIC
PATIENTS WITH COVID-19 INFECTION

DPmar SEN*, ®Tuna DEMIRDAL!
1izmir Katip Celebi Universitesi Tip Fakiltesi Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, Tiirkiye

oz

Amag: COVID-19 pandemisinde yasa bagli hastalik insidansi ve olim
oranlarmin artis gosterdigi; ozellikle komorbiditenin yami sira fiziksel,
psikolojik ve sosyal etkenlerin yash bireyleri diger yas gruplaria gore daha
cok etkiledigi Dbildirilmektedir. Calismamizda COVID-19 enfeksiyonu
nedeniyle hastaneye yatirilan geriatrik hastalarda yogun bakima yatist ve
mortaliteyi etkileyen faktorleri belirlemeyi amagcladik.

Yontem: COVID-19 enfeksiyonu nedeniyle 1 Mayis 2020 - 1 Agustos 2020
tarihleri arasinda yatirilarak izlenen 65 yas ve tistii hastalarin demografik,
klinik ve laboratuvar verileri geriye doniik olarak degerlendirildi. izleminde
yogun bakima yatirilan ya da 6len hastalar calisma grubu, serviste takibi
devam eden ya da sag kalan hastalar ise kontrol grubu olarak alindi. Tim
hastalarin hastaneye yatis aninda elde edilen verileri istatistiksel olarak
degerlendirildi.

Bulgular: Calismaya 151 hasta dahil edildi. Hastalarin 76 (%50,3)'s1 erkekti
ve medyan yas 75 yil (69-83 yil) idi. En az bir komorbid hastalik bulunan 106
(%70,2) hasta vardi. Servis izleminde 53 (%35,1) hasta yogun bakima
alinirken, ttim hastalarin 38 (%25,2)" i kaybedildi. Serum glukoz, AST
(aspartat aminotransferaz), ALT (alanin aminotransferaz), direk bilirubin,
CRP (C-reaktif protein), prokalsitonin, 16kosit, lenfosit, notrofil, D-dimer,
ferritin, PT (protrombin zamani) ve INR diizeyleri hem yogun bakima yatan
hem de olen hastalarda anlamli parametreler iken; serum kreatinin ve
troponin diizeyleri sadece 6len hastalarda daha ytiiksek saptandi.
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Diinya Saglik Orgiitii COVID-19 insidansinin geng

ABSTRACT

Aim: It has been reported that the incidence of age-related diseases and
mortality rates have increased in the COVID-19 pandemic. In addition to
comorbidity; physical, psychological and social factors affect older
individuals more than other age groups. In our study, we aimed to determine
the factors affecting the intensive care unit (ICU) admission and mortality in
hospitalized geriatric patients due to COVID-19 infection.

Material and Methods: Demographic, clinical and laboratory data of
hospitalized patients aged 65 and over between 1 May 2020 and 1 August
2020 due to COVID-19 infection were evaluated retrospectively. Patients who
were admitted to the ICU or died during their follow-up were included in the
study group and patients who were followed up in the service or survived
were included as the control group. The data obtained from all patients at the
time of hospitalization were statistically evaluated.

Results: One hundred and fifty-one patients were included in the study.
Seventy-six (50.3%) of them were male and the median age was 75 (69-83)
years. There were 106 (70.2%) patients with at least one comorbid disease.
During the follow-up, 53 (35.1%) patients were admitted to the ICU and 38
(25.2%) patients died. While serum glucose, AST (aspartate
aminotransferase), ALT (alanine aminotransferase), direct bilirubin, CRP (C-
reactive protein), procalcitonin, leukocyte, lymphocyte, neutrophil, D-dimer,
ferritin, PT and INR levels are significant parameters in both critically ill and
deceased patients; serum creatinine and troponin levels were found to be
higher only in patients who died.

Conclusion: The dyspnea and impaired laboratory values of elderly patients
hospitalized due to COVID-19 infection have the potential to guide the ICU
admission and prognosis.

Keywords: COVID-19; geriatrics; prognosis; intensive care; elderly

COVID-19  enfeksiyonu  Ozellikle  geriatrik

ve orta yagh yetiskinlerde daha yiiksek oldugunu, yasla  hastalarda alisilmadik klinik, laboratuvar ve radyolojik

birlikte 6liim oranlarmin arttigini belirtmektedir (1). Yasli  bulgularla karsimiza ¢ikabilmektedir (3). COVID-19

niifusun giderek artmas;, COVID-19 enfeksiyonunu tarama stratejilerinin hastaligin tipik bulgularina

geriatrik yas grubunda daha 6nemli hale getirmektedir.
Ulkemizde 65 yas ve iistii niifus sekiz milyonu agmis olup
tiim niifusun yaklasik %9,7' sini olusturmaktadir (2). Agir
seyirli COVID-19 enfeksiyonunun ileri yas ile iliskisi bir¢ok
nedene bagli olabilir. Temel olarak tiim bulasic
hastaliklarda oldugu gibi geriatrik yas grubunda fizyolojik,
anatomik ve bagisiklik savunma = sistemlerindeki
zayiflamaya bagli olarak enfeksiyonun daha agir
seyredebildigi goriisii hakim olsa da hastaligin dogasi
heniiz tam olarak aydinlatilamamistir (3-4). Tleri yas
grubunda COVID-19"a yonelik alinacak nlemler agisindan
yogun bakima yatisi ve mortaliteyi belirleyen klinik

faktorlerin belirlenmesi faydal olacaktr.

dayandig: diisiintildiigiinde, kemik iligi baskilanmas, altta
yatan kronik hastaliklar ve buna bagl ila¢ kullanimi gibi
durumlar yagh yetiskinlerin klinik ve laboratuvar
verilerinin incelenmesinde farkli bir bakis agis1 ihtiyaci
yaratmaktadir. COVID-19 enfeksiyonunda yas ile klinik ve
laboratuvar bulgularnin arasindaki iliskinin incelendigi
cesitli calismalar mevcut olmakla birlikte, {ilkemizde
geriatrik yas grubu iginde agir seyirli enfeksiyonu 6ngoren
faktorlerle ilgili kisith sayida c¢alisma bulunmaktadir.
COVID-19

hastaneye yatirilarak izlenen 65 yas ve iistii hastalar

Calismamizda enfeksiyonu  nedeniyle
arasinda yogun bakima yatis ve 6liim gelisecek olanlarda

etkilenen parametreleri arastirmay1 amagladik.



GEREC VE YONTEM

COVID-19 enfeksiyonu nedeniyle 1 Mayis 2020 - 1
Agustos 2020 tarihleri arasinda Izmir Katip Celebi
Universitesi Hastanesi'ne yatirilarak izlenen 65 yas ve {istii
hastalarin verileri geriye doniik olarak degerlendirildi.
Calismanin geriye doniik olmas: sebebiyle veriler hastane
bilgi yonetim sisteminden taranarak elde edilmis olup bu
sebeple hastalardan onam alinamadi. Bu ¢alisma T.C.
Saglik COVID-19

Degerlendirme Komisyonu ve

Bakanlig1 Bilimsel  Arastirma
Katip Celebi

Universitesi Tip Fakiiltesi Klinik Aragtirmalar Etik Kurulu

Izmir

tarafindan onaylandi. Hastaneye ayaktan basvuran ve
giincel T.C. Saglik Bakanligi COVID-19 Rehberi'ne (5) gore
olasi vaka tanimma uyan tiim hastalardan alman
nazofarengeal numuneye RT-PCR (Revers Transkriptaz
Polimeraz Zincir Reaksiyonu) testi uygulandi. COVID-19
enfeksiyonu 6n tanisi ile hastaneye yatirilan ve PCR ile
SARS-CoV-2 RNA's1 pozitif saptanan 65 yas ve iistil
calismaya dahil edildi. PCR testi
sonuglanan hastalar, 65 yas altindaki hastalar, COVID-19

disinda enfeksiyon hastalig1 siiphesi olan hastalar, agir

hastalar negatif

klinik seyre sebep olabilecek ek hastaligi olanlar, yogun
bakima yatis ya da oliim sebebi olan durumun COVID
hastaligi ile agiklanamayacak olan, izlemi sirasinda
sekonder enfeksiyonlar gelisen ve hastane izleminde
takipten ¢ikan hastalar ¢alisma disi birakildi. Takibinde
servis izlemi devam eden ve sag kalan hastalar kontrol
grubu, yogun bakima yatirilan ya da 6len hastalar ¢calisma
grubu olarak alind1. Hasta verileri hastanenin bilgi yonetim
sisteminden elde edildi. Calismaya dahil edilen hastalarin

hastane yatisinin ilk giiniinde bakilan laboratuvar verileri

degerlendirildi.
Calismaya dahil edilen hastalarin incelenen
parametreleri hastanin demografik verileri, basvuru

anindaki klinik oOzellikleri, rutinde istenen laboratuvar
tetkikleri ve takip bulgulari olarak belirlendi. Calisma
periyodu iginde giincel olan T.C. Saglik Bakanhigi COVID-
19 Rehberi'ne (5) gore hastalarin takibi, yogun bakima
alinma endikasyonu ve tedavisi belirlendi.

elde
degerlendirilmesinde IBM SPSS version 22,0 yazilim

Calismada edilen verilerin

programu (Statistical Package for the Social Science; IBM
Corp, Armonk, NY, USA) kullanild1. Degiskenlerin normal
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dagilim kontrolii Shapiro-Wilk testi ile belirlendi.
Tanimlayici analiz sonuglari normal dagilan degiskenler
icin ortalama ve standart sapma, normal dagilmayan
degiskenler i¢in medyan ve %25-%75 ytlizdelikler olarak
verildi. Calisma ve kontrol gruplar1 arasinda normal
dagilim gosteren siirekli degiskenler icin Student-t testi,
kategorik degiskenlerde Ki-kare ve Fisher’in kesin ki-kare
testi, normal dagilima uymayan degiskenlerde Mann-
Whitney testi kullanildi. P degeri 0,05'ten kiigiik olmasi

istatistiksel olarak anlamli kabul edildi.
BULGULAR

Calismaya 151 hasta dahil edildi. Hastalarin 76
(%50,3)’s1 erkekti ve medyan yas 75 y1l (69-83 yil) idi. En az
bir komorbid hastalik bulunan 106(%70,2) hasta olup bu
hastalarin 66(%43,7)’sinda hipertansiyon, 41(%27,2)'inde
diyabet, 31(%20,5)inde  kronik kalp hastalig1,22
(%14,6)’sinde kronik akciger hastaligi, 20(%13,2)'sinde
kronik bébrek yetmezligi, 8(%5,3)'inde malignite, 6
(%4) sinda serebrovaskiiler hastalik ve 1(%0,7)" inde kronik
karaciger hastalig1 bulunmaktayda.

Hastaneye yatis olan bulgular
degerlendirildiginde; 31(%20,5) hastada ates, 45(%29,8)
hastada okstiriik, 11(%7,3) hastada kas agrisi, 40(%26,5)

sirasinda  var

hastada nefes darligt ve 3(%2) hastada ishal
bulunmaktaydi.
Tim hastalarin  %13,3(20/150)'iinde  16kopeni

(<4 K/uL), %19,3(29/150)" tinde 16kositoz (>11 K/uL), %42
(63/150)" sinde anemi (kadinlarda <12 g/dL, erkeklerde <13
g/dL), %20,7(31/150)" sinde trombositopeni (<150 K/uL),
%34 (17/50) tinde troponin yiiksekligi (>0,02 ng/mL), %71,5
(103/144)'inde C-reaktif protein (CRP) yiiksekligi (>10
mg/L), %16,9 (12/71)" unda yiiksek prokalsitonin diizeyleri
(>0,5 ng/mL) mevcuttu. Ferritin diizeyi 500 ng/mL iistiinde
olan hasta oran1 %19,2 (5/26) iken D-dimer diizeyi >1000
ng/mL olan hasta orant %11,1 (8/72) idi.

Servis izleminde 53(%35,1) hasta yogun bakima
alindi. Hastane yatisi sirasinda nefes darligi bulunan
hastalarin yogun bakima yatis orani daha yiiksek bulundu
(p<0,001).

Laboratuvar degerlerinden diisiik lenfosit ile
yiiksek CRP, prokalsitonin, nétrofil, D-dimer, ferritin ve PT
diizeyleri o6len hastalarda anlamli parametreler olarak

saptandi. Yogun bakimda ve serviste izlenen hastalarin
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glukoz, AST (aspartat aminotransferaz), ALT (alanin hasta  grubunda  referans  degerleri  araliginda
aminotransferaz), direk bilirubin, 16kosit ve INR diizeyleri = bulunmaktaydi (Tablo 1).
arasindaki fark istatistiksel anlamli saptansa da, her iki

Tablo 1. COVID-19 enfeksiyonu olan 65 yas ve iistii hastalarda yogun bakima yatis durumunda klinik ve
laboratuvar bulgular

Yogun bakima yatis (+) Yogun bakima yatis (-)
(n=53, %35,1) (n=98, %64,9) P

Yas (yi) (medyan, %25-%75

75 (71-83) 75,5 (68-83,2) 0,648
persentil)
Erkek cinsiyet (n,%) 29 (%54,7) 47 (%48) 0,428
Komorbidite (n,%) 37 (%69,8) 69 (%70,4) 0,939
Diyabet (n,%) 15 (%28,3) 26 (%26,5) 0,815
Kronik bobrek hastalig (n,%) 6 (%11,3) 14 (%14,3) 0,608
Kronik kalp hastaligi (n,%) 11 (%20,8) 20 (%20,4) 0,960
Kronik karaciger hastalig (n,%) 1(%1,9) - -
Kronik akciger hastalig1 (n,%) 8 (%15,1) 14 (%14,3) 0,893
Serebrovaskiiler hastalik (n,%) 3 (%5,7) 3 (%3,1) 0,424
Hipertansiyon (n,%) 19 (%35,8) 47 (%48) 0,152
Malignite (n, %) 5 (%9,4) 3 (%3,1) 0,130
Bulgular
Ates (n,%) 9 (%17) 22 (%22,4) 0,427
Oksiiriik (n,%) 13 (%24,5) 32 (%32,7) 0,297
Kas agris1 (n,%) 2 (%3,8) 9 (%9,2) 0,330
Nefes darlig (n,%) 24 (%45,3) 16 (%16,3) <0,001
ishal (n,%) 1(%1,9) 2 (%2) >0,999
Laboratuvar
Glukoz (mg/dL) 138 (101-198) 112,5 (100-141,7) 0,041
AST (U/L) 30 (19,7-46) 21 (16,5-31) <0,001
ALT (U/L) 20 (14,5-32,5) 16 (12-22) 0,006
Serum kreatinin (mg/dL) 0,9 (0,8-1,7) 1(0,8-1,2) 0,359
Direk bilirubin (mg/dL) 0,2 (0,2-0,4) 0,2 (0,1-0,2) 0,034
Indirek bilirubin (mg/dL) 0,3 (0,2-0,4) 0,2 (0,1-0,4) 0,506
Total protein (g/dL) 5,6+0,9 6,1+0,4 0,146
Albiimin (g/dL) 3,2+0,6 3,70,5 0,067
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LDH (U/L) 242 (220-276) 196 (196-196) 0,127
GGT (U/L) 53,5 (26-87,5) 19 (17-32) 0,078
ALP (U/L) 93,5 (77,7-115) 72 (58-84) 0,119
Kreatin kinaz (U/L) 92 (36-338) 69,5 (42-93,7) 0,717
CRP (mg/L) 112,1 (56,1-183,9) 21,2 (3-65) <0,001
Prokalsitonin (ug/L) 0,2 (0,1-0,6) 0,07 (0-0,1) <0,001
Lakosit (x10°/L) 9,6 (6,6-12,9) 6,8 (4,5-8,6) <0,001
Lenfosit (x10%/L) 0,9 (0,6-1,4) 1,2 (0,9-1,7) 0,007
Notrofil (x109/L) 7,8 (4,7-10,4) 4,5 (2,8-6,3) <0,001
Hemoglobin (g/dL) 12 (10-14) 12 (11-13) 0,764
Trombosit (x109/L) 217 (148,5-300,5) 204 (154,5-274) 0,797
Troponin (ng/mL) 0,03 (0,006-0,1) 0,01 (0,006-0,019) 0,059
D-dimer (ng/mL) 380,5 (264,2-2764,2) 254 (157,5-414,7) 0,014
Ferritin (ng/mL) 435,3 (156,8-910,8) 150 (95,3-324) 0,016
PT (sn) 13,7 (12,2-15,6) 11,9 (11,1-13) <0,001
INR 1,1 (1-1,3) 1(0,9-1,1) <0,001

*AST: Aspartat transaminaz, ALT: Alanin transaminaz, GGT: Gama-glutamil transferaz, LDH: Laktat
dehidrogenaz, ALP: Alkalen fosfataz, CRP: C-reaktif protein, PT: Protrombin zamani, INR: Uluslararasi normallestirilmis

oran.
Yogun bakima yatan ve servis izleminde kalan

hastalarda cinsiyet, komorbid hastaliklar, hastaneye
bagvuru sirasinda ates, Oksiiriik, kas agrisi, ishal
sikayetlerinin olmasi, laboratuvar parametrelerinden
kreatinin, indirek bilirubin, LDH (laktat dehidrogenaz),
GGT (gama-glutamil transferaz), ALP (alkalen fosfataz),

CK (kreatin kinaz), total protein, albiimin, hemoglobin,
trombosit ve troponin diizeyleri benzerdi (Tablo 1).

Calismaya alman tiim hastalarin 38 (%25,2)" i
kaybedildi. Hastane basvurusu sirasinda nefes darlig:
bulunan ve hipertansiyonu olan hastalarda 6liim orani
daha yiiksekti (p=0,034 ve p<0,001) (Tablo 2).

Tablo 2. COVID-19 enfeksiyonu olan 65 yas ve iistii hastalarda 6liim durumunda klinik ve laboratuvar bulgular

Oliim (+) Oliim (-)
(n=38, %25,2) (n=113, %74,8) P

Yas (yil) (medyan, %25-%75 persentil) 78 (73-83,2) 74 (68-83) 0,121
Erkek cinsiyet (n,%) 21 (%55,3) 55 (%48,7) 0,482
Komorbidite (n,%) 26 (%68,4) 80 (%70,8) 0,782
Diyabet (n,%) 11 (%28,9) 30 (%26,5) 0,774
Kronik bobrek hastalig (n, %) 6 (%15,8) 14 (%12,4) 0,593
Kronik kalp hastaligi (n,%) 8 (%21,1) 23 (%20,4) 0,927
Kronik karaciger hastalig1 (n,%) 1 (%2,6) - -

Kronik akciger hastalig1 (n,%) 5 (%13,2) 17 (%15) 0,776
Serebrovaskiiler hastalik (n,%) 3 (%7,9) 3 (%2,7) 0,168
Hipertansiyon (n,%) 11 (%28,9) 55 (%48,7) 0,034
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Malignite (n, %) ‘ 4 (%10,5) ‘ 4 (%3,5) 0,110
Bulgular

Ates (n,%) 8 (%21,1) 23 (%20,4) 0,927
Oksiiriik (n,%) 11 (%28,9) 34 (%30,1) 0,894
Kas agris1 (n,%) 1 (%2,6) 10 (%8,8) 0,292
Nefes darlig (n, %) 20 (%52,6) 20 (%17,7) <0,001
ishal (n,%) - 3 (%2,7) -
Laboratuvar

Glukoz (mg/dL) 139 (103,2-210,2) 115 (100-150) 0,043
AST (U/L) 35 (18,5-54) 22 (17-31) 0,001
ALT (U/L) 20 (13,5-33,2) 16 (12-22,7) 0,020
Serum kreatinin (mg/dL) 1,3 (0,9-2,3) 0,9 (0,8-1,2) 0,001
Direk bilirubin (mg/dL) 0,2 (0,2-0,4) 0,2 (0,1-0,3) 0,131
Indirek bilirubin (mg/dL) 0,2 (0,1-0,3) 0,3 (0,1-0,4) 0,785
Total protein (g/dL) 5,71 5,7+0,7 0,887
Albiimin (g/dL) 3+0,6 3,4+0,6 0,089
LDH (U/L) 234 (220-622) 242 (200,5-261,5) 0,655
GGT (U/L) 51,5 (24-59) 32 (19-104) 0,884
ALP (U/L) 93,5 (77,7-103,7) 84 (58-114) 0,526
Kreatin kinaz (U/L) 97,5 (32,7-249,7) 67 (39-108) 0,513
CRP (mg/L) 147,1 (83,6-194) 26 (3,3-68,4) <0,001
Prokalsitonin (ug/L) 0,2 (0,1-0,6) 0,1 (0-0,2) <0,001
Lokosit (x10°/L) 10 (6,2-14,2) 6,9 (4,9-8,7) <0,001
Lenfosit (x10°/L) 0,9 (0,6-1,2) 1,2 (0,9-1,8) <0,001
Notrofil (x10%/L) 8,5 (4,6-12) 4,8 (3-6,6) <0,001
Hemoglobin (g/dL) 12 (10-14) 12 (11-13) 0,428
Trombosit (x10°/L) 209,5 (141-300,2) 208,5 (155,5-277,5) 0,895
Troponin (ng/mL) 0,07 (0,02-0,1) 0,007 (0,004-0,02) <0,001
D-dimer (ng/mL) 1836 (453-3503,5) 262,5 (162,7-394,5) <0,001
Ferritin (ng/mL) 904 (158-1650) 167,4 (110,2-415,5) 0,248
PT (sn) 13,8 (12,2-15,7) 12 (11,3-13,5) <0,001
INR 1,2 (1-1,3) 1(1-1,6) 0,001

*AST: Aspartat transaminaz, ALT: Alanin transaminaz, GGT: Gama-glutamil transferaz, LDH: Laktat
dehidrogenaz, ALP: Alkalen fosfataz, CRP: C-reaktif protein, PT: Protrombin zamani, INR: Uluslararasi normallestirilmis

oran.

Laboratuvar degerlerinden diisiik lenfosit ile
yliksek CRP, prokalsitonin, notrofil, kreatinin, troponin, D-
dimer ve PT diizeyleri o&len hastalarda anlamli
parametreler olarak saptandi. Olen ve sag kalan hastalarin
glukoz, AST, ALT, 16kosit ve INR diizeyleri arasindaki fark
istatistiksel anlamli saptansa da, her iki hasta grubunda

referans degerleri araliginda bulunmaktaydi (Tablo 2).

Cinsiyet, diyabet, kronik bobrek yetmezIligi, kronik
kalp hastaligi, malignite, kronik akciger hastaligi, kronik
karaciger hastaligl, serebrovaskiiler hastalik, ates, ishal, kas
agrisi, Okstirlik, direk bilirubin, indirek bilirubin, LDH,
GGT, ALP, CK, total protein, albiimin, hemoglobin,
trombosit ve ferritin seviyeleri 6len ve sag kalan hastalar

arasinda benzerdi (Tablo 2).



TARTISMA

Cesitli simiflandirmalar ve farklt yas kriterleri
mevcut olsa da Diinya Saglik Orgiitii'niin tanimlamasina
gore 65 yas ve lizeri kisiler yasl olarak kabul edilmektedir
(1). Tip alamindaki gelismeler ve teknolojik ilerleme
sayesinde tiim diinyada oldugu gibi tilkemizde de yash
niifus sayis1 giderek artmaktadir (6). Yash niifusta en sik
olim sebebinin kronik hastaliklar oldugu bildirilmektedir
(7). Tim yas grubundaki saglikli bireylerde agir seyirli
COVID-19 enfeksiyonu ile karsilasilabilse de ileri yas
grubunda bu oran daha yiiksektir (6-7). COVID-19
pandemisinde birgok bilinmeyen oldugu gibi, yasl hasta
grubunda kronik hastaliklarin COVID-19 seyrindeki rolii
ile ilgili geligkili bulgular mevcuttur. Cesitli ¢alismalarda
diyabet, hipertansiyon, immiinsiipresif durumlar, kronik
kalp hastalig, kronik akciger hastaliklari, kronik bobrek ve
karaciger hastaliginin COVID-19 enfeksiyonunda agir
hastalik ve mortalitede artis ile iligkili oldugu bildirilmistir
(8-9). Calismamizda inceledigimiz COVID-19 ile enfekte
yasli hastalarda beklendigi {izere komorbid hastalik orani
yliksek bulundu. Yogun bakima yatis agisindan komorbid
hastaliklar

hipertansiyon sikliginin sag kalan hastalara gore anlamh

risk  olusturmazken, o©len hastalarda
oranda yiiksek saptandigini gosterdik. Olen hastalarda
saptanan hipertansiyon goriilme oranindaki yiikseklik,
hasta yasi ile ilgili risk altindaki bireylere 6zel hastalik
prevalansi ile uyumlu olabilir (7). Agir COVID-19
enfeksiyonu ile komorbiditeler arasindaki iliskiyi
aydinlatabilmek icin ileriye yonelik calismalar daha
aydinlatici olacaktir.

Yash eriskinlerde gelisen enfeksiyon bulgular: geng
yas gruplarina kiyasla farkli seyredebilmektedir (10).
refleks kayby,

etkinliginin azalmas1 gibi immiinolojik fonksiyon kaybinin

Yaghlarda oOksiiriik mukozal bariyer
yanu sira eslik eden komorbid hastaliklar ve malniitrisyon
sebebiyle enfeksiyon gelisen bolgeye 6zgii beklenen tipik
(6-10). COVID-19

enfeksiyonu olan yaslhlarda biling durumunda degisiklik,

klinik  bulgular  goriilmeyebilir
ates yanitinda azalma ve abdominal agriy1 icerebilen atipik
bulgular tanida gecikmeye sebep olabilmektedir (11).
Wang ve arkadaslarmin yaptigi c¢alismada COVID-19
enfeksiyonu olan 60 yas {iistii hastalarin klinik verileri

incelenmistir (12). Bu ¢alismada ates, 6ksiiriik, nefes darlig:
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ve halsizlik en sik saptanan bulgular olup, tan1 aninda
artmis solunum hizi ve nefes darligi varligi mortaliteyi
(12).

Inceledigimiz hastalarda en sik goriilen bulgular sirastyla

ongoren risk faktorleri olarak gosterilmistir
oksiiriik, nefes darlig1 ve ates yiiksekligi iken, nefes darlig:
olan hastalarda hem yogun bakima yatis hem de &liim
oranini daha yiiksek saptadik. Nefes darligi, bozulmus
solunum fonksiyonunun gdostergesi olmasi nedeniyle
COVID-19

lezyonlarinin ciddiyetini yansitabilir. COVID-19' a bagh

enfeksiyonunun neden oldugu akciger
bozulmus oksijenizasyon, kronik kardiyovaskiiler ve
solunumsal hastalik gibi komorbiditelerin eklenmesiyle
yasli hastalarda kotii klinik gidis oranlarini artirabilir.
COVID-19' un seyrini takip etmek icin rutin kan
testleri yaygin olarak kullanilmaktadir. Laboratuvar
kendi

enflamatuvar reaksiyonlari ve sitokin firtinas1 gelisme riski

parametreleri kendini smurlayamayan agir
yiiksek hastalar1 belirlemede fayda saglayabilir (10). Tam
kan sayimina ait parametreler, karaciger enzimleri, bébrek
fonksiyon testleri, koagiilasyon testleri, CRP ve ferritin gibi
akut enflamatuvar belirtecler COVID-19 enfeksiyonu olan
hastalarda kotii gidis ile iligskilendirilmistir (12-13). Mleri yas
grubundaki hastalarda laboratuvar parametrelerinin
incelendigi calismalarda farkli sonuglar elde edilmistir (10-
12-14). Tek merkezli geriye yonelik yapilmis bir calismada
yaslt hastalarda lenfopeni ve CRP yiiksekligi oran1 daha
fazla bulunmusken; 4 haftalik takibe dayali baska bir
bobrek

fonksiyon belirtecleri ve koagiilasyon parametreleri daha

calismada yasli hastalarda nétrofil diizeyi,
yliksek iken lenfosit, monosit ve trombosit diizeyi daha
diistik saptanmistir (12-14). Calismamizda ise tam kan
sayimina ait parametreler, karaciger fonksiyon testleri,
akut

parametreleri yogun bakima alinan yash hastalarda

enflamatuvar  belirtegler =~ ve  koagiilasyon
anlamli parametreler iken; dlen yash hastalarda aymu
parametrelere ek olarak kreatinin ve troponin diizeyleri
mortal seyreden hastalarda daha yiiksek seviyelerde
COVID-19

hastalarda hastaneye kabul sirasinda oOzellikle yiiksek

bulunmustur. enfeksiyonu geciren yash
enfeksiyon belirtegleri, bobrek fonksiyon testleri ve
miyokardiyal hasar belirtecleri, klinik olarak kotii seyri

ongormede fayda saglayabilir.
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Calismamizin tek merkezli olusu ve geriye doniik
tasarimi baslica kisitlhilig1 olusturmaktadir. Bu sebeple bazi
hastalara ait verilerin eksikligi sebebi ile yogun bakim
yatist ve mortalite agisindan anlamli bulunan risk
faktorlerinin birbiri ile iligskisini irdeleyecek regresyon
analizi uygulanamadi. Geriatrik yas gruplarma gore
degisen risk faktorlerinin eksik veriler sebebiyle
irdelenememesi diger bir kisitlilig1 olusturmaktadir. Yine
calismamizin retrospektif olusu sebebiyle COVID-19'a
ozgiil belirtecler incelenememistir. Ayrica, yogun bakima
yatan hastalarda istatistik olarak farkli bulunan CRP,
prokalsitonin, 16kosit, lenfosit, notrofil, D-dimer, ferritin,
PT, INR vb. laboratuvar parametreleri, farkli nedenle
yogun bakima yatan, benzer koma skalasi, komorbid
durumu ve yastaki diger hasta grubunda da yiiksek
bulunabilir, bu nedenle bu parametreler COVID-19

enfeksiyonu icin 6zgiil degildir.
SONUC

COVID-19

enfeksiyonu nedeniyle hastaneye yatirilan yash hastalarin

Elde ettigimiz bulgular 1s181nda,
basvurulari sirasinda nefes darligi olmast ve bozulmus
laboratuvar degerleri yogun bakima yatis ve prognozu
ongdrme agisindan yol gosterici potansiyele sahip olabilir.
Bu parametrelerin COVID 19 enfeksiyonu diginda diger
ozelliklerle birlikte

degerlendirildigi daha kapsamli calismalara ihtiyag vardir.

hasta gruplarindan ayirt edici

Ayrica olgu sayisini daha arttirarak pandeminin farkl
donemleri de igerecek ve ¢ok degiskenli analizlerin
yapilmasini  saglayacak sekilde COVID 19a &zgiil
caligmalarin  tasarlanmasi,

belirteglerin  incelenecegi

hastalik yonetimi agisindan énem arz etmektedir.
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ABSTRACT

Objectives: Kiebsiella pneumoniae is one of the most important multidrug-resistant
microorganisms. Among the infections caused by Carbapenem-resistant Klebsiella
pneumoniae (CRKP), bloodstream infections (BSI) have the highest mortality rate. The
aim of this study was to evaluate the risk factors associated with healthcare-associated
CRKP BSI, mortality rates of K. pneumoniae BSI and the factors affecting mortality in
patients followed in the intensive care unit (ICU).

Material and Methods: This study was designed as a retrospective case-control study.
Patients were divided into two groups according to their carbapenem resistance;
Group 1: Patients with CRKP growth in blood cultures and Group 2: Patients with
carbapenem sensitive K. Pneumoniae (CSKP) growth in blood cultures. Clinical and
demographic characteristics, 14-day and all-cause mortality rates and factors affecting
mortality were compared between the groups.

Results: Rates of having higher body mass index, having DM, ICU admission due to
COVID-19, prior use of carbapenems, a longer ICU stay before the infection were
significantly higher in the CRKP group compared to CSKP group. In multivariate
regression analysis having DM, ICU admission due to COVID-19, prior use of
carbapenems, CRRT in the ICU were risk factors for CRKP BSI. When ICU deaths due
to all causes are evaluated, only infection with CRKP was found to be a risk factor for
ICU mortality.

Conclusions: Detection of CRKP BSI risk factors is important. In our study, the
presence of CRKP BSI was found to be an independent risk factor for mortality in
ICUs.

Keywords: Bloodstream infections, Carbapenem-resistant Klebsiella pneumonia,
Intensive care unit.
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Oz

Amag:  Klebsiella  pneumoniae, en onemli ¢oklu ilaca direncli
mikroorganizmalardan biridir. Karbapenem direncli Klebsiella pneumoniae'nin
(CRKP) neden oldugu enfeksiyonlar arasinda, kan dolasim yolu
enfeksiyonlar1 (KDYE) en yiiksek 6lim oranina sahiptir. Bu calismanin
amaci, saghk bakimiyla iliskili CRKP KDYE ile iligkili risk faktorlerini, K.
pneumoniae KDYE 6lim oranlarmi ve yogun bakim tinitesinde takip edilen
hastalarda mortaliteyi etkileyen faktorleri degerlendirmektir.

Gereg ve Yontem: Bu calisma retrospektif bir vaka-kontrol ¢alismasi olarak
tasarlanmistir. Hastalar karbapenem direnclerine gore iki gruba ayrildi; Grup
1: Kan kiltiirlerinde CRKP tiremesi olan hastalar ve Grup 2: Kan
kiilttirlerinde karbapenem duyarli K. Preumoniae (CSKP) tiremesi olan
hastalar. Gruplar arasinda klinik ve demografik 6zellikler, 14 giinliik ve tiim
nedenlere bagli mortalite oranlar1 ve mortaliteyi etkileyen faktorler
karsilastirildi.

Bulgular: CRKP grubunda daha yiiksek viicut kitle indeksi, DM, COVID-19
nedeniyle yogun bakima yatis, daha o©nce karbapenem kullanimi,
enfeksiyondan once daha uzun siire yogun bakimda kalma oranlart CSKP
grubuna kiyasla anlamli derecede daha yiiksekti. Cok degiskenli regresyon
analizinde DM, COVID-19 nedeniyle yogun bakima yatis, daha once
karbapenem kullanimi, yogun bakimda devaml renal replasman tedavisi
CRKP KDYE i¢in risk faktorleriydi. Tiim nedenlere bagli yogun bakim
oliimleri degerlendirildiginde, yalnizca CRKP enfeksiyonunun yogun bakim
mortalitesi igin bir risk faktorii oldugu bulundu.

Sonug: CRKP KDYE risk faktérlerinin tespiti onemlidir. Calismamizda CRKP
KDYE varligimin yogun bakimlarda mortalite icin bagimsiz bir risk faktorii
oldugu bulundu.

Anahtar Kelimeler: Kan dolasim yolu enfeksiyonu, karbapenem direngli
Klebsiella pneumoniae, yogun bakim tinitesi

Klebsiella  pneumoniae is a member of the
Enterobacteriaceae family and one of the most important
multidrug-resistant ~ microorganisms.
(CRKP) is one of the
microorganisms listed as Priority 1 (critical) in the World
Health Organization's (WHO) priority list for the research

and development of new antibiotics for antibiotic-resistant

Carbapenem-

resistant K. Pneumoniae

bacteria (1). Among the infections caused by CRKP,
bloodstream infections (BSI) have the highest mortality
rate. (2-3). Therefore, determination of the risk factors
causing CRKP BSIs and the factors affecting mortality is
important in terms of improving the results and preventing
modifiable factors. Antibiotic resistance is one of the
biggest growing public health threats and a worldwide
priority. According to recent assessments by the European
Center for Disease Prevention and Control (ECDC) and the
Centers for Disease Control and Prevention (CDC),

antimicrobial resistance was responsible for 670,000 drug-
resistant bacterial infections in the European region in 2020
and 2.8 million antibiotic-resistant infections in the United
States (US) in 2017 (4-5). to WHO's

Antimicrobial resistance surveillance data, the rate of

According

carbapenem resistance in K. pneumoniae strains in Turkey
increased from 32% in 2017 to 49% in 2021 (6). There are
studies in the literature investigating the risk factors of
CRKP infections (3). This study is important because it
evaluated the risk factors associated with healthcare-
associated CRKP BSI, mortality rates of K. pneumoniae BSI
and factors affecting mortality in patients followed up in

the intensive care unit (ICU).
METHODS

This retrospective case-control study was performed in

[zmir Suat Seren Hospital in Turkey.
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Study population and design

Patients older than 18 years with positive blood
cultures for K. pneumonine between January 2017 and
December 2022 were included. A healthcare-associated BSI
was defined as a positive blood culture from a peripheral
vein or a central catheter obtained at least 48 hours after
hospitalization. Clinical signs of bacteremia were
considered to be the presence of at least one of fever, chills
or hypotension.

Study protocol

Patients were divided into two groups according
to their carbapenem resistance; Group 1: Patients with
CRKP growth in blood cultures and Group 2: Patients with
carbapenem sensitive K. pneumoniae (CSKP) growth in
blood cultures. Information on clinical and demographic
characteristics, 14-day and all-cause mortality rates were
evaluated in Group 1 and Group 2. Patients were divided
into survival and death groups according to the prognosis
until hospital discharge and differences in clinical data

between the two groups were compared.
Microbiological Analysis

Blood culture samples were properly collected and
delivered to the laboratory and loaded into the automated
blood culture device (BacTAlert, bioMérieux, Marcy
I'Etoile, France) for incubation, shaking and monitoring
processes. When a positive signal for growth was received,
gram staining was performed for microscopic examination.
At the same time, subcultures from positive bottles were
done into enriched chocolate, eosin methylene blue and 5%
sheep blood agar media and incubated at 37°C for 18-24
hours. Pure colonies were selected from the plates where
growth was detected, and conventional biochemical
methods and automated BD Phoenix system (Becton
Dickinson Instrument Systems, Sparks, USA) were used for
bacterial identification at species level. Drug susceptibility
testing was performed by using both disc diffusion method
and automated BD Phoenix system. The susceptibility
results were evaluated according to the recommendations
of European Committee on Antimicrobial Susceptibility
Testing (EUCAST).

Statistical Analysis

Continuous data were represented by the median
and interquartile range since they were not normally
disturbed. Categorical data were represented by n (%).
Continuous data were compared with Mann-Whithey U
test, and categorical data were compared with Chi-Square
test or Fisher exact test. Multivariate regression analysis
was performed for risk factors associated with the isolation
of CRKP and ICU mortality. The variables that were found
to be associated with isolating CRKP or ICU mortality in
univariate analysis were included in multivariate
regression analysis. A P value <0.05 was considered

statistically significant.
RESULTS

A total of 77 patients were included in the final
analysis; 53 (69%) of them were male, and the median age
was 69 years. Forty-two isolates were CRKP, and 35 isolates
were CSKP. The frequency of DM was significantly higher
in the CRKP group [18/42 (42.9%)] compared to the CSKP
group [3/35 (8.6%)] (p=0.001). Similarly, COVID-19 was
significantly higher in the CRKP group [21/42 (50.0%)]
compared to the CSCP group [4/35 (11.4%)] (p<0.001).
Other comorbid diseases were similar in both groups
(Table-1).
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Table 1. Demographic features and clinical characteristics of patients

All patients CRKP CSKP P value
(n=77) (n=42) (n=35)
Age, median (IQR), years 69 (56 - 73) 69 (58 -73) 67 (44 -75) 0.376
Gender, male, n (%) 53 (68.8) 28 (66.7) 25 (71.4) 0.653
Body Mass Index, median (IQR), kg/m? 24.2 25.1 23.4 0.025
(22.1-27.7) (22.9-29.3) (21.2-25.2)

Coronary artery disease, n (%) 4 (5.2) 3(7.1) 1(2.9) 0.399
Myocardial infarction, n (%) 9 (11.7) 7 (16.7) 2 (5.7) 0.136
COPD, n (%) 25 (32.5) 13 (31.0) 12 (34.3) 0.100
Diabetes mellitus, n (%) 21 (27.3) 18 (42.9) 3 (8.6) 0.001
Solid organ malignancy, n (%) 19 (24.7) 9 (21.4) 10 (28.6) 0.467
COVID-19, n (%) 25 (32.5) 21 (50.0) 4 (11.4) <0.001
APACHE-2, median (IQR) 18 (13 —24) 21 (15-24) 16 (12 -23) 0.118
Invasive mechanical ventilation, n (%) 58 (75.3) 35 (83.3) 23 (65.7) 0.074
Presence of central venous catheter, n (%) 28 (36.4) 12 (28.6) 16 (45.7) 0.119
Use of vasopressor, n (%) 20 (26.0) 14 (33.3) 6(17.1) 0.107
Continue renal replacement therapy, n (%) 19 (24.7) 14 (33.3) 5(14.3) 0.054
Prior antibiotic use, n (%)

Carbapenems 35 (45.5) 26 (61.9) 9 (25.7) 0.001
Broad-spectrum cephalosporins 18 (23.4) 11 (26.2) 7 (20.0) 0.523
Fluroquinolones 13 (16.9) 6 (14.3) 7 (20.0) 0.505
Piperacillin-tazobactam 19 (24.7) 8 (19.0) 11 (31.4) 0.210
Glycopeptides 8 (10.4) 4(9.5) 4 (11.4) 0.758
Antifungals 9(11.7) 5(11.9) 4 (11.4) 0.948
Prior chemotherapy use, n (%) 9 (11.7) 3(7.1) 6 (17.1) 0.174
Length of stay in Intensive Care Unit before 11 (3-23) 14 (5-28) 7 (2-20) 0.033
infection, median (IQR), days

Total length of stay in hospital, median (IQR), days 24 (13 -48) 29 (18 - 51) 21 (9 -45) 0.076
Mortality on day 14, n (%) 23 (29.9) 17 (40.5) 6(17.1) 0.025
Intensive care unit mortality, n %) 52 (67.5) 33 (78.6) 19 (54.3) 0.023

APACHE, Acute Physiology and Chronic Health Evaluation; COVID-19, Coronavirus Disease-19; COPD, Chronic
obstructive pulmonary disease; CRKP, Karbapenem Resistant K. Pneumoniae; CSKP, Carbapenem Sensitive K. Pneumoniae;

IQR, Interquartile Range.
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Higher body mass index [in the CRKPgroup,
median 25.1(IQR 22.9 - 29.3), in the CSKPgroup, median
23.4 (IQR 21.2 — 25.2) p=0.025)], having DM [in the CRKP
group, median 18/42 (%42.9) in the CSKP group, 3/35 (%8.6)
p= 0.01)], ICU admission due to COVID-19 [in the CRKP
group, 21/42 (%50.0) in the CSKP group, 4/35 (%11.4) p<
0.001)], prior use of carbapenems [in the CRKP group,
median 26/42 (%61.9) in the CSKP group, 9/35 (%25.7) p=
0.001)] and a longer ICU stay before the infection [in the
CRKP group, median 24 (IQR 13 - 39), in the CSKP group,

median 10 (IQR 4 - 30) p=0.002)] were found to be
associated with isolating CRKP (Table-1).

Having DM was found to be the most important risk
factor for CRKP in multivariate regression analysis (OR
6.98; 95% CI 1.54-31.87, p=0.012) (Table 2). Other risk
factors for isolating CRKP were, admitted to ICU due to
COVID-19 (OR 4.58; 95% CI1.18 - 17.29, p=0.028), prior use
of carbapenems (OR 3.46; 95% CI 1.08 — 11.10, p=0.036), and
continuous renal replacement therapy (CRRT) during ICU
stay (OR 3.97; 95% CI 1.05 — 15.00, p=0.042) (Table 2).

Table 2. Results of multivariate analysis for Karbapenem Resistant K. Preumoniae

OR 95% CI P Value
Diabetes mellitus 6.98 1.54 -31.87 0.012
COVID-19 4.58 1.18-17.29 0.028
Prior use of Carbapenems 3.46 1.08 - 11.10 0.036
Length of stay in ICU before infection 1.01 0.96 -1.04 0.921
CRRT 3.97 1.05-15.00 0.042
Invasive mechanical ventilation 3.43 0.70 - 16.68 0.127

CI, Confidence Interval; CRRT, Continuous Renal Replacement Therapy; COVID-19, Coronavirus Disease-19;
CRKP, Karbapenem Resistant K. Pneumoniae; ICU, Intensive Care Unit; OR, Odds Ratio.

Considering the analysis of antibiotic regimens,
previous carbapenem use was statistically significantly
higher in the CRKP group compared to the CSKP group (p
=0.001). (Table-1). ICU length of stay before infection was;
median 14 (IQR 25-75: 5 - 28) days in the CRKP group and
median 7 (IQR 25-75: 2 - 20) days in the CSKP group (p =
0.033). Total length of stay in hospital did not differ
between the two groups; median 29 (IQR 25-75: 18 - 51)
days in the CRKP group and 21 (IQR 25-75: 9 - 45) days in
the CSKP group (p=0.076). In terms of mortality, 14-day
mortality (p= 0.025) was significantly higher in the CRKP
group compared to the CSKP group. All-cause ICU
mortality was similarly higher in the CRKP group
(p=0.023).

Fifty-two patients (67%) died during their ICU stay.

Survivors and non-survivors had comparable clinical

characteristics except that non-survivors had higher
APACHE-2 scores (median APACHE-2 score 15 vs. 21,
p=0.023) and a higher number of CRKP isolated in non-
survivors (63% vs. 36%, p=0.023). In multivariate regression
analysis, only infection with CRKP was found to be a risk
factor for ICU mortality (OR 3.46; 95% CI 1.16-10.33,
p=0.026) (Table 3).
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Table 3. Results of multivariate analysis for Intensive Care Unit mortality

OR 95% CI P Value
CRKP 3.46 1.16 -10.33 0.026
Age 1.00 0.96 -1.03 0.969
APACHE-2 1.06 0.99-1.15 0.081
COVID-19 1.04 0.27 -3.97 0.948
CRRT 1.09 0.28 -4.28 0.891
Use of vasopressor 0.95 0.26 -3.48 0.944

APACHE, Acute Physiology and Chronic Health Evaluation; CI, Confidence Interval; COVID-19, Coronavirus Disease-
19; CRRT, Continuous Renal Replacement Therapy; CRKP, Karbapenem Resistant K. Pneumoniae; ICU, Intensive Care

Unit; OR, Odds Ratio.

DISCUSSION

Rates of having higher body mass index, having
DM, ICU admission due to COVID-19, prior use of
carbapenems, a longer ICU stay before the infection were
significantly higher in the CRKP group compared to CSKP
group. In multivariate regression analysis having DM, ICU
admission due to COVID-19, prior use of carbapenems,
CRRT in the ICU were risk factors for CRKP BSI. When ICU
deaths due to all causes are evaluated, only infection with
CRKP was found to be a risk factor for ICU mortality.

In our study, DM was found to be the most
important risk factor. There are studies suggesting that DM
is one of the most important risk factors for CRKP
infections in older adults (7-8). On the contrary, there is also
a study reporting that DM is not a significant risk factor. (9).
Prior use of carbapenems, ICU admission due to COVID-
19, CRRT in the ICU were the other risk factors for CRKP
BSI. In meta-analyses conducted in the literature, previous
exposure to carbapenems and aminoglycosides was
defined as a risk factor for CRKP infections (3,10). In
another meta-analysis, exposure to carbapenems,
quinolones and glycopeptides was defined as a risk factor
for CRKP infections (11).

In our study, CRRT in the ICU was found to be a
risk factor for CRKP BSI. In the literature, there are
publications stating that especially the presence of a central
venous catheter is a defined risk factor for CRKP BSIs (3-

11). In a study including 156 patients with BSI and

evaluating prognostic factors in BSI, it was reported that
CRRT after bacteremia positively affected survival (12).
However, in a retrospective study including 296 patients
with candida/bacterial BSI, CRRT was found to be an
independent risk factor for BSI (13).

In our study, a longer ICU stay before the infection
were significantly more common in the CRKP group than
in the CSKP group. In a retrospective case control study,
the time from ICU hospitalization to the development of
infection was found to be associated with the development
of carbapenem-resistant gram negative bacterial infection
(14).

The COVID-19 pandemic has hampered several
infection prevention and control measures, including hand
hygiene, equipment cleaning, patient isolation, and the use
of personal protective equipment (PPE) (15). A study based
on 2534 patients from a tertiary university hospital found
that patients admitted to COVID-19 settings were at higher
risk of developing BSI compared to other hospital settings,
with the highest risk found in COVID-19 ICUs (16).

A large multicenter study on Health Care-
Associated Infections (HAI) among ICU inpatients in 2020
showed that the overall rate of HAI in the SARS-CoV-2-
infected group in 2020 compared to 2019 was higher than
both the 2019 group and patients not infected with SARS-
CoV-2 in 2020 (17). On the other hand, in a study which
included 1895 patients with positive blood cultures, the
authors found that the frequency of CRKP and E. coli did

not increase (18).
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When all-cause ICU mortality was evaluated in
our study, only infection with CRKP was found to be a risk
factor for ICU mortality. In a retrospective study including
87 patients with CRKP BSI and 321 patients with CSKP BSI,
30-day crude mortality rates were 43.7% in patients with
CRKP BSI and 17.8% in patients with CSKP BSI (p<.001)
(24). CRKP was independently associated with mortality in
BSI (19). In a review study, carbapenem resistance in K.
pneumoniae was among the most common risk factors for
mortality in patients with BSI (20). In a retrospective cohort
study of 252 patients with K. pneumoniae BSI, multivariate
analysis showed that CRKP isolation (OR 2.881, 95% CI
1.228-6.756, p=0.015) were independent risk factors for 28-
day mortality of KP BSI (21).

Conclusion

Higher body mass index, having DM, ICU
admission due to COVID-19, prior use of carbapenems, a
longer ICU stay before the infection were significantly more
common in CRKP group than in the CSKP group. In our
study, having DM was detected as the most important risk
factor. When all-cause ICU mortality was evaluated, only
infection with CRKP was found to be a risk factor for ICU
mortality.

Limitations

The small number of patients included in the study is
one of the main limitations. Other limitations of our study
include the retrospective nature of the study, lack of
information on carbapenemase type and presence since
resistance genes could not be examined, and lack of data on

colonization of patients.
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oz

Tiroid papiller karsinom (TPK) en sik goriilen endokrin
malignite olup tiroid kanserleri arasinda en yaygin (%70-80)
kanser tiiriidiir. 10 mm ve daha kiiciik boyutta olan tiroid
papiller karsinomlari tiroid papiller mikrokarsinom (TPMK)
olarak isimlendirilmektedir. Tiroid papiller mikrokarsinomlar:
¢ogu indolent tiimdrlerden olusur ki bu tiimdrler diisiik niiks
riski ve mortalite oranlarina sahiptir. TPMK' larin cerrahi
sonrasi daha yiiksek lokal niiks ve/veya uzak metastaz riski
tasiyan, agresif seyirli bir alt grubu da bulunmaktadir. Agresif
davranis ile iliskili prognostik faktdrler; 45 yas iizeri olmak,
erkek cinsiyet, tiimor boyutunun 5 mm' den biiyiik olmasi,
multifokalite, lenf nodu metastaz1 ve ekstra tiroidal yayilim
bulunmasi seklinde siralanabilir. Tiroid karsinogenezinde,
MAPK sinyal yolaginin yapisal aktivasyonu temel rol
oynamaktadir. Bu yolaktaki proteinler, reseptdr tirozin kinazlar
(VEGEF, RET, ALK ve TRK' y1 iceren RTK' lar), RAS, BRAF, MEK
ve ERK' ten olusmaktadir. MAPK sinyal yolagi, farkl: tiroid
karsinom alt tiirlerinin gelisiminde rol oynayan, hiicre
ptroliferasyonu, diferansiyasyon ve sagkalim ile iligkili bir
yolaktir.

Anahtar Kelimeler: Tiroid karsinogenez, MAPK sinyal yolagi,
prognostik belirteg
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Thyroid papillary microcarcinomas are mostly indolent tumors that have low
recurrence risk and mortality rates.There is also a subgroup of TPMCs with an
aggressive course that carries a higher risk of local recurrence and/or distant
metastasis after surgery. Prognostic factors associated with aggressive
behavior; They can be listed as being over 45 years of age, male gender, tumor
size larger than 5 mm, multifocality, lymph node metastasis and extra-
thyroidal spread. In thyroid carcinogenesis, structural activation of the MAPK
signaling pathway plays a fundamental role. Proteins in this pathway consist
of receptor tyrosine kinases (RTKs including VEGF, RET, ALK and TRK), RAS,
BRAF, MEK and ERK. The MAPK signaling pathway is a pathway associated
with cell proliferation, differentiation and survival that plays a role in the
development of different thyroid carcinoma subtypes.

Keywords: Thyroid carcinogenesis, MAPK signaling pathway, prognostic

marker

Tiroid papiller karsinom (TPK) en sik goriilen
endokrin malignite olup (1-3), tiroid kanserleri arasinda da
en yaygin (%70-%80) olan kanser tiirtidiir (4-5). Diinya
Saglik Orgiitii tarafindan, 10 mm veya daha kiiciik boyutta
olan tirod papiller karsinomlari, tiroid papiller
mikrokarsinom (TPMK) olarak isimlendirilmektedir.
Okkiilt karsinom ya da minimal karsinom olarak da bilinen
mikrokarsinomlar (6-8), diferansiye tiroid kanser tiirlerinin

yaklasik %30"unu olusturmaktadir (5-9).

Tiroid papiller mikrokarsinomlar disiik niiks
riski ve mortalite oranlarina sahiptir (10-11). Bununla
birlikte, TPMK'larin cerrahiden sonra daha yiiksek lokal
niiks ve/veya uzak metastaz riski tasityan, agresif seyirli bir
alt grubu da bulunmaktadir (12-13). Agresif davranis
ongoren prognostik faktorler tam olarak tanimlanmamis
olmakla birlikte, 45 yas tizeri olmak, erkek cinsiyet, timor
boyutunun 5 mm'den biiyiik olmasi, multifokalite, lenf
nodu metastaz1 ve ekstratiroidal yayilim bulunmas: gibi
klinikopatolojik faktorler, kotii prognostik belirleyiciler
olarak bildirilmigtir (14- 15).

Tiroid tiimorogenezinde, MAPK sinyal yolaginin
yapisal aktivasyonu temel rol oynamaktadir. Bu yolaktaki
proteinler; reseptor tirozin kinazlar (VEGFR, RET, ALK ve
NTRK), RAS, RAF, MEK ve ERK'den olugmaktadir. RAS
bir G-proteinidir ve biiyiime faktorlerinin reseptdr tirozin
kinaza baglanmasi sonrasinda aktive olur. Sonrasinda,
sirasiyla serin/treonin kinaz BRAF yoluyla sinyalizasyonu
uyarir. MAPK sinyal yolagi, farkli tiroid karsinom alt
tiirlerinin gelisiminde rol oynayan, farklilasma, cogalma ve

survival ile iligkili bir yolaktir. Tiroid karsinomlarinda

MAPK yolagindaki genetik degisiklikler oldukca yaygin
olup, TPK'larin %83'iinde tespit edilmektedir (16-17). Bu
degisiklikler %62 BRAF mutasyonu (genellikle V600E),
%13 RAS (HRAS, NRAS ve KRAS) mutasyonu, %6 RET-
PTC yeniden diizenlenmesi yan sira daha az siklikla %1,5
NTRK3 fiizyonu, %1,3 NTRK1 fiizyonu ve %0,8 ALK

flizyonunu igermektedir (18).
BRAF onkogeni

BRAF, RAS/MAPK yolag1 olarak bilinen bir sinyal
yolagimin komponenti, RAF serin-treonin kinaz ailesinin
bir iiyesidir. BRAF'in aktivasyonu, RAS'in hiicre zarindaki
reseptére baglanmasiyla baslar (19). RTK’lar, sinyalleri
asagiya ileten ve hiicre proliferasyonu, farklilasmasi ve
apoptozdan sorumlu birka¢ genin ekspresyonunu
diizenleyen MAPK sinyal kaskadinin hiicre ici
efektorleridir (20).

BRAF'1n 600. kodonunda bir nokta mutasyonu
olan BRAFV600E mutasyonu, valinin glutamat (V600E) ile
yer degistirmesi ile sonuglanir, bu da BRAF kinazin
aktivasyonuna ve bunun sonucunda MAPK yolag:
sinyalizasyonunun  kontrolsiiz aktivasyonuna yol agar
(21). BRAF nokta mutasyonu TPK'daki en yaygin genetik
olaydir ve TPK vakalarmin yaklasik %45'inde, anaplastik
tiroid kanserlerinin ise %25'inde tanimlanmigtir. Ancak,
diger tiroid kanserlerinde ve benign tiimdrlerde goriilmesi
beklenmez (22- 23).

Bir¢ok galisma, BRAF mutasyonu ile yas, cinsiyet,
lenf nodu metastazi, multifokalite, tiroid disina yayilim,
agresif davranis, ileri hastalik evresi ve tiimor boyutu gibi

ozellikler arasinda iliski oldugunu vurgulamaktadir (15,
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24-28). Ornegin, ¢ogunlukla Amerikali hastalardan olusan
genis bir TPK vaka serisinde, BRAF mutasyonu ile tiroid
disina invazyon ve ilerlemis hastalik evresi arasinda
anlaml bir iliski bulundugu Nikiforova ve ark. tarafindan
bildirilmistir (29). Kore’de yapilan farkli ¢alismalarda (30-
32), benzer sekilde Mayo Klinik’te Jin ve ark. tarafindan
yapilan calismada da (33) BRAF mutasyonunun lenf nodu
metastazi ve tiroid disina yayilim ile istatistiksel anlamh
iligkisi oldugu bildirilmistir. Xing ve ark. (34) genis
kapsamli uluslararas1 ¢ok merkezli bir ¢alismada, BRAF
mutasyonunun lenf nodu metastazi, tiroid disina invazyon
yani sira ilerlemis hastalik evresi ile yakin iligkisini
yaymlamiglardir. Yakin tarihli biiyiik bir meta-analizde,
BRAFV600E mutasyon profili ile TPMK rekiirrens riski
(35).
BRAFV600Enin hem operasyon sonrasi hasta yonetiminde

arasinda pozitif iliski gosterilmistir Yazarlar,
potansiyel faydasini hem de risk siniflamasinda yardimci

bir arag olarak kullanilabilecegini vurgulamaktadir.

BRAFV600E mutasyonu, TPK icin 6nemli bir
belirleyicidir (17-36). Son zamanlarda birkag¢ calismada,

TPMK'lar da dahil olmak tizere TPK  vakalarinda
BRAFV600E mutasyon durumunu tahmin etmede
morfolojinin  6nemi  vurgulanmaktadir  (15,37-39).

BRAFV600E mutasyonu olan ve olmayan TPK'larda
gozlenen bu morfolojik farklilik son derece degerli bir taru
aract olabilir, BRAFV600E mutasyonunun tiim TPK'larda
degerlendirilmesi olduk¢a maliyetli olup, bu testler her
patoloji laboratuvarinda mevcut degildir (37). BRAFV600E
mutasyonu olan TPK vakalarinin tiimoérle iligkili stromal
fibrozis, infiltratif gelisim, konvansiyonel veya “tall cell”
histoloji, multifokalite ve TPK igin iyi tanimlanmuig niikleer
ozellikleri gosterme olasiligi daha yiiksektir (37-38). Bu
farkliliklar TPMK'larda da belirtilmektedir (15- 24).

Bir¢ok calisma, BRAF mutasyonu ile multifokalite
arasinda anlamli bir iliski oldugunu bildirmektedir. TPK
genellikle multifokal gelisim gostermektedir (40). Farkli
metodolojiler kullanan ¢ok sayida calismaya ragmen
multifokalitenin ayr1 primer tiimorleri mi, parankimal
yayilimi m1 ya da her ikisinin bir kombinasyonunu mu
temsil ettigi konusunda kararsizlik siirmektedir (40-44).
Vakalarin bir alt kiimesinin ayr1 primerleri temsil ettigi ya
da en azindan molekiiler olarak farkli &zelliklere sahip

oldugu yoniinde ¢alismalar bulunmakta olup, multifokal

TPK vakalarinin %14-39'unda odaklar arasinda uyumsuz
BRAF mutasyon durumu bildirilmistir (41, 42, 45, 46).

Son yillarda tiroid kanseri insidansi diinya
capinda hizla artmaktadir. Bu artis biiyiik oranda, yiiksek
¢ozliniirliiklii  tiroid ultrasonografisi ve tiroid dist
durumlar icin goriintiileme kullaniminin artmasi nedeniyle
daha kiigiik boyuttaki tiroid tiimdorlerinin tanimlanmasinin
bir sonucudur (47). Nitekim, TPMK hastalarinin az bir
boliimii lenf nodu metastazi ya da ekstratiroidal yayilim
gibi yiiksek riskli 6zellikler veya klinik olarak anlamli uzak
metastaz ile bagvurmaktadir (27, 48). BRAF genindeki
aktive edici somatik nokta mutasyonu TPK'lara 6zgii olup,
timor ilerlemesinde temel rol
oynamaktadir (49). BRAF mutasyonu, TPMK tanili az

sayidaki hastada goriilen agresif davranisi agiklayabilir.

olusumunda ve

RAS onkogeni

RAS onkogeni tiimorogenezde temel rol
oynamaktadir (50). Ug proto-onkogendeki (HRAS, KRAS
ve NRAS) aktive edici mutasyonlar neredeyse tiim
kanserlerde bulunmakta olup, tiroid kanseri de bunlardan
biridir (51). Giiniimiizde tiroid karsinomu olusumunda
RAS onkogeninin rolii iyi tanumlanmistir (52-54). Bununla
birlikte, RAS mutasyonlarmin TPK'dan daha agirlikli
olarak az diferansiye ve anaplastik tiroid karsinomlar: ile
iligkili oldugunun belirlenmesi (55, 56), RAS'n roliiniin
tiimorlerin  baslamasindan ziyade ilerlemesinde etkin
oldugunu diisiindiirmektedir.

RAS, MAPK yolaginda membrana bagli GTPaz
sinyal iletim proteini olarak islev gormektedir. Boylece
RAS, MAPK, fosfatidilinositol 3-kinaz/AKT (PI3K/AKT) ve
diger hiicre igi sinyal yollar1 boyunca sinyal gondererek
diferansiyasyon, proliferasyon ve survival gibi ¢esitli
hiicresel stiregleri kontrol eden molekiiler anahtar bir rol
oynamaktadir (57, 58). RAS'in onkojenik allelleri, 12, 13 ve
61. kodonlardaki

mutasyonlar, intrensek GTPaz aktivitesinin kaybina neden

mutasyonlart  tasimaktadir. Bu

olarak RAS'In siirekli aktivasyonuna ve MAPK
sinyalizasyonunun artmasina yol agmaktadir (58).
RAS gen mutasyonlari, tiroid folikiiler

karsinomda yaklasik %30-45, folikiiler varyant TPK’da
%30-45, az diferansiye tiroid karsinomunda %20-40,

anaplastik  tiroid karsinomunda %10-20 oraninda



%20-25

oraninda bildirilmistir (59). RAS mutasyonlarinin folikiiler

izlenmekte olup, folikiiler adenomlarda da
adenom gibi benign natiirde lezyonlarda da saptanmasi

nedeniyle tanisal ve prognostik dnemleri net degildir (60).
TERT promotér mutasyonu

Telomeraz ters transkriptaz (TERT), telomerazin
katalitik protein subiiniti olup, kromozomlarin sonuna
telomerler - TTAGGG dizisinin tandem tekrarlarini ekleme
islevi gormektedir (61), boylece kromozomal biitiinliigii ve
genom stabilitesini korumaktadir (62). TERT, telomeraz
kok hiicrelerde
edilmektedir. Ancak, cogu somatik insan hiicresinde daha

germ line hattinda ve eksprese
az eksprese edilmesi, hiicre boliinmesinin her turunda
telomer kaybinin meydana gelmesine ve kritik bir telomer
uzunluguna ulasildiginda hiicrelerin yaslanma siirecine
girmesine neden olmaktadir (63). Buna karsilik, bir¢ok
insan kanserinde telomeraz yeniden aktive edilir (64), bu
da kritik telomer kisalmasimin olusmasii engelleyerek
kanser hiicrelerinin 6liimsiizlitk kazanmasini saglar (65).
TERT, hiicrelerin malign transformasyonu sirasinda
telomerazin aktivasyonunda baskin bir rol oynamaktadir
(66, 67). TERT ayn1 zamanda biiytimeyi kontrol eden
genlerin ekspresyonunu modiile edebilir (68), ve NFkB'ye

bagli gen ekspresyonunu dogrudan regiile edebilir (69).

Cesitli calismalar, TERT promotdr mutasyonunun
tiimorlerin patogenezinde yer aldigin ve timor agresifligi
ile iliskili oldugunu gostermektedir (70). TERT promotor
mutasyonu, TPK’da agresif klinikopatolojik 6zellikler ve
kotii klinik gidisat yani sira 6zellikle uzak metastaz riskinin
artmasiyla iligkili bulunmustur (70-72). Bununla birlikte,
Xing ve ark. BRAFV600E ve TERT promotér mutasyon
birlikteliginin, daha kétii klinikopatolojik sonuglara sahip
bir TPK grubunu tanimladigini gostermistir (71).

BRAFV600E, tiimor olusumunun erken evresinde
siirlicli mutasyon olarak énemli bir rol oynadig: ve tiroid
karsinomunda anlamli bir biyobelirte¢ oldugu icin
hastalarda prognostik gosterge olarak kullanilmaktadir
(73). disiik  siklikta
izlenmekle birlikte agresif gidis ile iligkili oldugundan
degerlidir (74).

TERT promotér mutasyonlar
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RET/PTC yeniden diizenlenmesi

RET kromozomal yeniden diizenlemesini ilk
olarak TPK'da Fusco ve ark. tanimlamistir (75). RET, tirozin
kinaz reseptoriinii kodlayan bir proto-onkogendir (76).
RET/PTC ile iligkili karsinogenez, RET'in C-terminal kinaz
alan ilgisiz gen(ler)in promotdr ve N-terminal alanlarina
baglandiginda meydana gelen kromozomal yeniden
diizenlenmeler ile (77).
diizenlenme, RET/PTC kimerik onkoproteininin, RAS-

olusmaktadir Bu yeniden
RAF-MAPK sinyal kaskadinin uyarilmasina yol acan SHC
protein adaptoriine baglanmasimi saglar (78). Yeniden
diizenlenmenin bir sonucu olarak da MAPK yolu kronik
olarak aktif hale gelmektedir (20).

Bugiine kadar tespit edilmis en az 13 farkli
RET/PTC yeniden diizenlenmesi vardir ve bunlar farkli
genetik fiizyon ortaklarma gore degismektedir (79).
Yeniden diizenlenmeler arasinda RET/PTC1 ve RET/PTC3
en yaygin olanlaridir (20, 80).

RET/PTC yeniden diizenlenmeleri, 45 yas
altindaki hastalarda daha sik goriilmektedir (81). Ozellikle
pediatrik vakalar ile radyasyon tedavisinden ve niikleer
kazalardan kaynaklanan radyasyon maruziyetini iceren
vakalarda yaygindir (20-82). Cernobil niikleer kazasi
sonrast
RET/PTC1 yeniden diizenlenmesinin TPK “klasik alt tiir”
RET/PTC3 yeniden
diizenlenmesinin, “solid tiir” TPK olgularinda daha yaygin
oldugu goriilmektedir (82). TPMK'larda da yiiksek siklikta

RET/PTC yeniden diizenlenmeleri bildirilmistir (83).

pediatrik hastalarda yapilan bir c¢alismada,

ile iligkili oldugu bulunurken,

RET/PTCI1, tipik papiller biiyiime paternine sahip
tiimorler ile mikrokarsinomlarda daha yaygin olup iyi
klinik seyir gosterme egilimindeyken, RET/PTC3' iin daha
agresif timor davramusiyla iligkili oldugu gosterilmistir
(84).

NTRK fiizyon genleri

NTRK

reseptor kinaz (NTRK) genlerinden birini igeren bir

ailesine ait ndrotrofik-tropomyosin

yeniden diizenlenme, tiroid kanserinde Onemli bir
onkolojik olaydir. NTRK ailesi, sirasiyla tropomyosin
reseptdr kinaz A, B ve C'yi kodlayan ii¢ geni; NTRK1,

NTRK2 ve NTRKS3 igerir. NTRK geninin bir kinaz alaniru
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iceren flizyonlar, tirozin reseptdr kinazin ve ardindan
MAPK, PI3K/AKT ve PLCy yolaklarmin kontrolsiiz
aktivasyonuna yol agmaktadir (85).

TPK, onkositik karsinom, az diferansiye ve
anaplastik tiroid karsinomlarinda NTRK fiizyonlar
bildirilmektedir (86). Bununla birlikte, NTRK fiizyonlarinin
varlig1 nadirdir ve yetiskinlerde siklikla %2,3 ile %3,4
arasinda degismektedir (17, 86-88). Pediatrik vakalardaki
NTRK fiizyonlar: yetiskinlere gore daha yaygindir (89-90).
Smirh sayidaki NTRK fiizyon pozitif ¢alisma nedeniyle,
klinikopatolojik 6zellikler ve uzun vadeli hastalik gelisimi
arasindaki iliski iyi anlasilamamis olmakla birlikte, son
zamanlarda terapotik olarak hedeflenebilir olduklar: icin
NTRK flizyon genlerini test etmeye yonelik ilgi
NTRK fiizyon pozitif TRK
inhibitorlerine duyarhdir (91). Chu ve ark. NTRK fiizyon

pozitif karsinomlarin, yiiksek metastaz orani olan klinik

artmaktadir. tiimorler

agresif hastalik ile iligkili oldugunu 6ne stirmektedir (92).
Ayn1 zamanda NTRK1 fiizyon pozitif karsinomlarin daha
yiiksek tiimor multifokalitesi ve uzak metastaz siklig: ile
anlaml sekilde iligkili oldugu, NTRK3 fiizyonu barindiran
karsinomlardan daha invaziv oldugu yoniinde yaymlar da
bulunmaktadir (93).

ALK translokasyonu

TPK’da ALK
bildirilmistir. TPK'lar nadiren ALK gen translokasyonu

patojenik translokasyonlari
barindirmaktadir; bu vakalar immunohistokimya ve
ardindan floresan-in situ hibridizasyon yontemleri
kullanilarak tanimlanmaktadir. ALK geninin yeniden
diizenlenmesi, kadinlarda ve geng yasta daha sik goriiliir
ve BRAFV600E mutasyonu ile birbirini diglar. ALK geninin
TPK'da daha
yaygin olarak goriilmekte olup, daha agresif davrarnus ile

iligkilidir (94).

yeniden diizenlenmesi diffiiz sklerozan

MikroRNA

MikroRNA'lar (miRNA'lar), yaklasik 22 niikleotid
uzunlugunda, kiiciik endojen kodlamayan RNA'Tardir.
Gen diizenlemesindeki rolleri nedeniyle miRNAar,
farklilasama, cogalma ve apoptoz gibi bir¢ok hiicre igi
diizenleyici siiregte yer almaktadir. Bu nedenle
miRNA'larin diizensizligi, farkli kanser tiirleri dahil olmak

iizere bir¢ok patolojik bozukluk ile iliskilendirilmektedir.

Farkli
invazyon ve
iliskilendirilmistir (95).

TPK
kullanimi s6z konusudur ki TPK' larin normal tiroid
dokularmna kiyasla miR-146b, miR-221 ve miR-222 gibi
spesifik miRNA 'larin agir1 ekspresyonu ile iligkili oldugunu

miRNA'larin  degisen seviyeleri, kanserlerin

metastaz potansiyelleri ile de

icin miRNA'larin  biyobelirte¢ olarak

dogrulayan ¢alismalar bulunmaktadir. Bu miRNA'larin
ekspresyonu, ekstratiroidal yayilim, lokal niiks, lenf nodu
veya uzak metastaz ve BRAFV600E mutasyonu gibi timor
agresifliginin gostergesi olan ozelliklerle iligkili oldugu da
belirtilmektedir (96-97).

Tiroid
degisikliklere gore siniflandirma

malignitelerinde molekiiler

Diinya Saglk Orgiiti (DSO)  Endokrin ve
Noroendokrin Tiimorler Smiflandirmasinin 5. Baskisinda
yeni siniflandirma, tiroid tiimorlerini, koken aldig: hiicre,
patolojik 6zellikler (sitopatoloji ve histopatoloji), molekiiler
smiflandirma ve biyolojik davranis larina gore birkag yeni
kategoriye ayirmustir. Folikiiler kokenli tiimorler, tiroid
neoplazilerinin ¢ogunu olusturur. Bu yeni siniflandirmada
benign, diisiik riskli ve malign neoplaziler olarak ayrilirlar.
folikiiler adenom ve onkositik

Benign tiimorler

adenomlardir.

Diisiik riskli folikiiler hiicre kokenli neoplaziler
arasinda papiller benzeri niikleer 6zelliklere sahip non-
(NIFTP),
malignite potansiyelli tiroid tiimorleri

invaziv folikiiler tiroid neoplazisi belirsiz
ve hiyalinize
trabekiiler tiimor bulunur. Malign folikiiler hiicre kokenli
neoplaziler molekiiler profillerine gore siuflandirilir.
Bir¢ok morfolojik alt tipe sahip papiller tiroid karsinomlars,
BRAF like maligniteleri temsil ederken, follikiiler alt tip
TPK ve follikiiler tiroid karsinomu RAS like maligniteleri

temsil eder (98).

Kanser Genom Atlast (TCGA) projesi, tiroid
kanserinin ilk pan-genomik ¢alismasidir. Son molekiiler
smiflandirmalar, TPK'deki en sik goriilen genetik olaylara
(BRAF mutasyonu ve RAS mutasyonu) dayanmaktadir (99,
100). En yaygm iki mutasyon olan BRAF ve RAS
mutasyonlarmin, TPK” nin molekiiler alt tiplemesinde

onemli bir rol oynadig; iyi bilinmektedir (101) .
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Onceki iki alt tipten farkli molekiiler 6zelliklere
sahip 6rneklerin bir kismi, Non-BRAF-Non-RAS alt tipi ad1
alt tirde (100).
BRAFV600E-mutant tiroid karsinomlar1 en sik tiroid

papiller karsinomlar:1 olmak iizere az diferansiye tiroid

verilen yeni bir siniflandirilmigtir

karsinomlar1 ve anaplastik karsinomlar: da igerir (102).

BRAF benzeri TPK' larda en yaygin mutasyon,
BRAF'ta ekson 15'teki (T1796A) tek bir transversiyondur ve
600. kalintida valinin glutamik asitle yer degistirmesiyle
sonuglanir (BRAF V600E). BRAF V600E nokta mutasyonu
vakalarmin yaklasik %50'sinde bildirilmistir. Tall cell ve
onkositik alt tipte daha sik goriiliirken, follikiiler morfoloji
BRAF V600E

mutasyonu genellikle normal tiroid dokusunda, benign

iceren tlimorlerde neredeyse yoktur .

folikiiler lezyonlarda, follikiiler tiroid karsinomlarinda ve

meduller tiroid karsinomlarinda saptanmaz.

RAS genlerindeki mutasyonlar follikiiler varyant
papiller tiroid karsinomlarinin yaklasik %30-45'inde,
folliikiiler %30-45'inde, az

diferansiye tiroid karsinomlarinin %20-40'inda, anaplastik

tiroid karsinomlarinin

tiroid karsinomlarimin %10-20'sinde bildirilmistir ve klasik
TPK' larda neredeyse hi¢ yoktur. RAS mutasyonlar ayrica
benign folikiiler adenomlarin %20-25'inde bildirilmistir
(103).

Klonal RET/PTC yeniden diizenlemeleri TPK'
larin %10-20'sinde Dbildirilmistir ve bu timdrler igin
spesifiktir (104). Ote yandan, klonal olmayan RET/PTC
TPK dahil

tiimorlerinde ve benign lezyonlarda siklikla bildirilmistir.

flizyonlari, olmak {izere ¢esitli tiroid

Iyi  diferansiye  tiroid  karsinomlar1 ile
karsilastirildiginda az diferansiye tiroid karsinomlar1 daha
az siklikla BRAF ve RAS mutasyonlari da barindirir (105).
Diferansiye tiroid karsinomlariyla karsilastirildiginda,
TERT ve TP53 mutasyonlar

karsinomlarinda daha sik goriiliir.

az diferansiye tiroid

BRAF ve RAS mutasyonlari, tiimor olusumunda
erken dénemde ortaya ¢ikan ve tiimor ilerlemesi boyunca
benzer bir oranda bulunan siiriicii mutasyonlardir, oysa
TP53, PIK3CA,

dediferansiyasyon ve tiimor ilerlemesi siirecinde birikerek

TERT  promotorii, mutasyonlari,

az diferansiye ve anaplastik karsinomlarin gelisimine yol
acar (106).

SONUC

Mevcut molekiiler karutlar, tiroid malignitesinin
en yaygin sekli olan TPK'nin etyopatogenezinin karmastk
oldugunu ve daha fazla arastirmaya ihtiya¢ duyuldugunu
gostermektedir.  Buglin i¢in smirh sayida genomik
biyobelirte¢ mevcuttur. Ancak, onkojenik yolaklarin daha
net anlagilmas: ve genetik degisikliklerin analizi ile elde
edilen verilerin kanser tan1 ve tedavisinde faydali klinik

uygulamalara doniistiiriilebilmesi miimkiin olacaktir.
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Ferroptoz; Mekanizmalari ve kanser metabolizmasindaki rolu
FERROPTOSIS; MECHANISMS AND ITS ROLE IN CANCER METABOLISM
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Oz

Ferroptoz yakin zamanda tanimlanmis, demire bagli membran
lipid peroksidasyonu ile karakterize, apoptotik olmayan bir
hiicre 6liim mekanizmasidir. Morfolojik olarak, artmis
mitokondriyal membran yogunluklarina sahip normalden kiigiik
mitokondrilerin varligi, mitokondri kristalarinin azalmasi veya
kaybolmasi ve dis mitokondriyal membranin yirtilmas: ile
karakterize edilmektedir. Ferroptozun diizenlenmesindeki
hatalar; pek ¢ok hastaligin yani sira onkolojik hastaliklarda da
rol oynamaktadir. Bu mekanizmalarin anlasilmasi yeni tedavi
stratejilerinin gelistirilmesi i¢in Onem tasimaktadir. Bu

derlemede, ferroptozun metabolizmasi, aktivasyon ve
inhibisyon mekanizmalari ile kanser metabolizmasindaki dnemi
incelenmektedir.

Anahtar Kelimeler: Ferroptozis, hiicre 6liimii, immiinoterapi,
membran oksidasyonu

ABSTRACT

Ferroptosis is a recently described non-apoptotic mechanism of
cell death characterized by iron-dependent membrane lipid
peroxidation. Morphologically, it is characterized by the
presence of abnormally small mitochondria with increased
mitochondrial membrane densities, reduction or disappearance
of mitochondrial cristae and rupture of the outer mitochondrial
membrane. Among others, in oncological diseases defects in the
regulation of ferroptosis are implicated. Understanding these
mechanisms is important for the development of new
therapeutic strategies. This review examines the metabolism,
Nuseybe AKBAL activation and inhibition mechanisms of ferroptosis and its
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Hiicre oliimii; hiicrenin yasamsal doéngiisiiniin
dogal, onemli ve kaginilmaz bir pargasidir (1-2). Cok
hiicreli organizmalarin gelismesinde ve saghiginda temel
bir rol oynamaktadir (2).Ferroptoz, hiicre morfolojisi ve
islevi agisindan nekroz, apoptoz ve otofajiden farklidir.
Sitoplazma ve organellerin sismesi ile hiicre zarmin
yirtilmasi gibi nekrozun tipik morfolojik 6zelliklerine sahip
olmadig: gibi; hiicre biiziismesi, kromatin yogunlasmasi,
apoptotik cisimciklerin olusumu ve hiicre iskeletinin
¢oziilmesi gibi apoptozun ozelliklerine de sahip degildir
(1).
redoks-aktif

apoptotik olmayan bir hiicre 6liim mekanizmasidir (3).

Ferroptoz, demir  gerektiren
Serbest hiicre i¢i demir/demir iceren enzimlerin, oksijen ve
¢oklu doymamus yag asidi (PUFA) igeren lipidlerle
reaksiyona girmesini takiben ytiksek miktarlarda membran
lipid peroksitleri olusturmasi ferroptoz gelismesinde rol
oynamaktadir (4). Once Dolma ve arkadaglari, RAS
eksprese eden kanser hiicreleri iizerinde segici olarak
oldiiriicii etkiye sahip yeni bir bilesik olan erastini
kesfetmiglerdir (5). Bununla birlikte bu hiicre Olimii
DNA

parcalanmas: ve kaspaz aktivasyonu olmadigmni ve bu

seklinde, niikleer —morfolojik  degisiklikler,

siirecin ~ kaspaz  inhibitorleri tarafindan tersine
cevrilemedigi gosterilmistir (1). Daha sonra Yang ve
arkadasglari, bu hiicre 6liimii modelinin demir gelatlama
ajanlar1 tarafindan inhibe edilebilecegini ortaya koymus ve
bu hiicre dlimii modeline neden olabilecek bagka bir
bilesik olan RSL3'li bulmuslardir (1-6).

Dixon ve arkadaglari ise ilk olarak 2012 yilinda,
lipid serbest oksijen radikalleri (reactive oxygen species-
ROS) birikimi ile karakterize edilen, demire bagl olarak
gosterdikleri apoptotik olmayan bu hiicre Olimii
mekanizmasi icin ferroptoz kavramini resmi olarak
Onermiglerdir (1-7).

RAS

mutasyonlarmi barindiran kanser hiicrelerinde segici

Ferroptoz kavrami, onkojenik
olarak hiicre o6liimiinii indiikleyen kiigiik molekiillerin
taranmasi sirasinda ortaya atilmistir (7). Ferroptoza karsi
hiicresel “duyarlilik” ise belirli bir uyaranin ferroptoz
mekanizmasi yoluyla plazma zarinin yirtilmasina neden
olma olasiligi demektir ve lipid metabolizmasi, demir
homeostazi, redoks diizenlenmesi ile ilgili siirecleri kontrol

eden molekiiller/yollar tarafindan diizenlenmektedir (8).

Giintimiizde, ferroptozun mutasyon gegirmis
RAS aktivasyonundan bagimsiz olarak normal hiicrelerde
dokularda da

indiiksiyonunda

veya meydana  gelebilecegi ve

oksidatif-antioksidan dengenin

bozulmasinin rol oynadig1 ortaya konmustur. Son
calismalar, ferroptozun bir¢ok hastaligin olusumunda ve
gelisiminde oOnemli bir diizenleyici rol oynadigim
gostermis ve bu da ilgili hastaliklarin tedavisi ve
prognozunun iyilestirilmesine yonelik arastirmalar igin
ferroptozu odak noktas: haline getirmistir (1).
Norodejeneratif hastaliklar, akut bobrek hasari,
kardiyovaskiiler hastaliklar ve kanser gibi cok sayida
patolojik olayla siki iligkileri olan ferroptozun incelenmesi,
yalnizca altta yatan hastalik mekanizmalarina iliskin
anlayisimizi genisletmekle kalmayip ayni zamanda etkili
tedaviler icgin yeni stratejiler gelistirilmesine imkan
sunmaktadir (9). Ferroptoz ve bagisiklik arasindaki
etkilesim, kesfedilmesinden bu yana, 6nemli bir ilgi konusu
Literatiirde

ferroptozun antitiimor bagisikligin diizenlenmesinde kritik

olmustur. giderek artan calismalar ile
bir rol oynadig1 ve immiinoterapide potansiyel stratejiler
saglayabilecegi diisiincesi giiclenmektedir. Immiin kontrol
noktasi inhibitorii tedavisi, kanser hiicrelerini ferroptoza
kars1 daha duyarli hale getirebilirken, ferroptoz da gesitli
immiin hiicrelerin islevine dogrudan miidahale ederek
timor immiin kagisina katkida bulunabilmektedir (10).
Onkolojik tedaviler de dahil pek cok hastaligin
tedavi yoOnetiminde yeni planlara 1sik tutabilecegi
diisiiniildiigiinden, ferroptotik hiicre oliimii pek ¢ok
aragtirmaci tarafindan incelenmektedir. Bu derlemede
ferroptozun temel 6zellikleri ile aktivasyon ve inhibisyon
bahsedildikten

metabolizmasindaki rolii anlatilmaktadir.

mekanizmalarindan sonra kanser

Ferroptozun Temel Ozellikleri

Ferroptoz pek ¢ok gen tarafindan diizenlenen bir
stirectir ve mekanizmasinda esas olarak demir homeostazi
ile lipid peroksidasyon metabolizmasindaki genetik
degisiklikler rol oynamaktadir (1). Ferroptoz gegciren
hiicrelerde morfolojik degisiklikler olarak, mitokondriyal
hacmin azalmasi, ¢ift katmanli membran yogunlugunun
artmasi ve mitokondriyal kristalarin azalmasi veya
kaybolmasi goriilmektedir. (11). Bununla birlikte hiicre zar1

saglamdir, cekirdek normal boyuttadir ve kromatin



konsantrasyonu yoktur (1). Ferroptozda biyokimyasal

olarak ise, hiicre i¢i glutatyon (GSH) tiikenmesi ve

glutatyon peroksidaz 4 (GPX4) aktivitesinde azalma

mevecuttur (1,6). Ayrica hiicre i¢i demir artis1 ve bunu takip
Sekil . 1:
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eden, Fet+2'nin Fenton reaksiyonuna benzer bir sekilde ROS
seviyesini yiikselttigi goriilmektedir. Bu da geri doniisii
olmayan lipid peroksidasyonuna ve ferroptoza yol
agmaktadir (12). (Sekil 1)

Sistem Xc~
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Sekil 1: Demir bagimli lipid peroksidasyonunun yol agtig
bir tiir diizenlenmis hiicre o6liimii olan ferroptozda rol
oynayan molekiiler mekanizmalar ve p53’iin ferroptoz
regiilasyonundaki rolii gosterilmistir. Sistin/glutamat
antiporteri sisteminin bir pargasi olan SLC7A11 (SLC3A2

ile birlikte), sistin'i hiicre igine alirken, glutamati hiicreden

disar1 gondermekten sorumludur. Sistin daha sonra

glutatyon (GSH) sentezinin 6nciisii olan sisteine indirgenir.
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GSH, glutatyon peroksidaz 4 (GPX4) ile birlikte lipid
hidroperoksitleri (PLOOH) nétralize eden ve bunlarin

ferroptozu tetikleyebilen toksik lipid radikallerine (PLOH)
doniismesini 6nleyen onemli bir antioksidandir. Timor
SLC7A111
baskilayarak ferroptozu etkileyebilir, boylece sistin alimin

baskilayic1  p53, transkripsiyonel olarak

siirlar ve GSH sentezini azaltir. p53 ayrica lipid
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peroksidasyonunu ve ferroptozu tesvik edebilen SAT1
(spermidin/spermin N1- asetiltransferaz 1) ekspresyonunu
aktive eder. Demir (Fe?*), lipid peroksidasyonuna katkida
bulunan reaktif oksijen tiirleri (ROS) fiireten Fenton
reaksiyonunda 6nemli bir rol oynar. Asir1 ROS ve lipid
peroksitler hiicrenin antioksidan savunmalarini bastirarak
ferroptoza yol agabilir. Plazma membranindaki c¢oklu
doymamus yag asitleri (PUFA'lar) peroksidasyona karsi
ozellikle hassastir. ALOX15 (arasidonat 15-lipoksijenaz)
PUFA'lardan

katkida bulunur ve ferroptozun ilerlemesine sebep olur.

enzimi, lipid peroksitlerin olusumuna

Ferroptoza giden hiicrede serbest radikaller ile
membran lipidlerinde olusan lipid peroksitler, GPX4
katalizli indirgeme reaksiyonu ile metabolize edilemezler
(1-13). PUFA igeren fosfolipidler oksitlenmeye yatkinliklar:
nedeniyle, lipoksigenazlar (LOX'lar), NADPHSsitokrom
P450 rediiktaz (POR), ROS veya demire baghh Fenton
reaksiyonu
hidroperoksitlere (PL-OOH) déniistiiriilebilirler ve bu da

membran yirtilmasina, nihai hiicre olarak da Oliimiine,

yolu ile reaksiyona girerek lipid

diger bir deyisle ferroptoza yol agmaktadir (14).
Sistein/GSH/GPX4 ekseni

Ferroptoz normal sartlar altinda membran lipid
toksik
birlesik enzim-metabolit sistemlerinin aktivitesi ile inhibe
edilmektedir (3). Sistein/GSH/GPX4
peroksitlerin inhibe

olusumunun temel diizenleyicisi olarak ¢ok 6nemli bir rol

peroksitlerinin seviyelere ulagsmasini Onleyen

ekseni, lipid
olusumunu ederek ferroptoz
oynamaktadir (10) ve GSH'yi oksitlenmis glutatyona
(GSSG) dontistiiriirerek sitotoksik lipid peroksitleri (L-
OCOH) alkollere (L-OH) indirgemektedir (1). Hiicresel
redoks dengesinin korunmasi ve hiicreye sisteinin
saglanmasinda sistin ve glutamatin yer degistirmesi ¢ok
biiyitk 6nem tagimaktadir (2). Sistem Xc-, ift tabakali
fosfolipid membranlarda yaygin olarak dagilmis bir amino
Hiicrelerdeki
antioksidan sistemin pargasi olarak gorev yapmaktadir ve
SLC7A11 ve SLC3A2 olmak iizere iki alt birimden olusan

bir heterodimerdir (1). SLC7A11, bu tastyici sisteminin ana

asit antitransporteridir (1). onemli bir

islevsel bilesenidir ve sistn ile glutamatin tasmnmasinda
gorevlidir (2). (Sekil 1)

Sistein, GPX4 i¢in bir kofaktor gérevi goren temel

bir antioksidan olan glutatyonun sentezinde onciil

molekiildiir (2). Sistin ve glutamat, 1:1 oraninda sistem Xc-
tarafindan hiicre i¢ine/disina degis tokus edilir ve hiicre

igine alinan sistin hiicrelerde sisteine indirgenir (1).

GSH
aminoasittir. GSH da glutatyon peroksidazlarin etkisi

Sistein, sentezinde rol oynayan bir
altinda ROS ve reaktif nitrojen olusumunu azaltir (1). GPX4
gesitli dokularda 6rnegin, sitozol, mitokondri ve ¢ekirdekte
bulunabilmektedir (15). Bununla birlikte, elde edilen
kanitlar oncelikli roliiniin Ozellikle sitozol icinde
ferroptozu inhibe etmek oldugunu gostermektedir (16).
Yapilan calismalarda GPX4 ekspresyonu asagi regiile
edilen hiicrelerin ferroptoza daha duyarh oldugunu, GPX4
ekspresyonunun yukart regiilasyonunun ise ferroptozu
inhibe ettigi bulunmustur (6). Lipid hidroperoksitler
oksidatif stres altinda, hiicre zarlarinda bulunan ¢oklu
doymamis yag asitlerinin (PUFA) oksidasyonu yoluyla
iiretilen molekiillerdir (17). GPX4, lipids hidroperoksitleri
dogrudan indirgeyebilmekte ve detoksifiye edebilme
ozelligine sahip bir enzimdir ki bu da ona, hiicreleri
oksidatif stres kaynakli lipid peroksidasyonundan koruma
yetenegi saglamaktadir (2). Ferroptoz ekstirinsik veya
intrinsik/enzim iligkili olmak iizere iki ana yol tizerinden
Ekstrinsik yol, SLC7A11

inhibisyonu ile aktive edilirken, intrinsik yol ise GPX4'lin

gerceklesebilmektedir.

inhibisyonundan kaynaklanmaktadir (2). Ana molekiiler
mekanizma ve sinyal diizenlemesi oncelikle kanser
hiicrelerinde sirastyla SLC7A11’i inhibe eden erastin ve
GPX4'tt inhibe eden RSL3 gibi kii¢iik molekiillerin

aydinlatilmasiyla tanumlanmistir (2-18).

Demir Metabolizmasi

Demir viicutta Onemli bir eser elementtir.
Viicuttaki anormal demir dagilimi ve igerigi normal
etkileyebilmektedir (1).

emilimi veya eritrosit yikimi ile olusan Fe+2, seruloplazmin

fizyolojik stiregleri Bagirsak
tarafindan Fe+3'e oksitlenmekte, Fe+3 de hiicre zarindaki
transferrine (TF) baglanarak TF-Fe+3 olusturmaktadir ve
bu kompleks, membran proteini TF reseptorii 1 (TFR1)
araciligryla endositoz i¢in ayr1 bir kompleks olusturur (2).
Fe+3 daha sonra STEAP3 (metalorediiktaz ailesi iiyesi)
tarafindan Fet+2'ye indirgenir (19). Fet+2 ise DMT1 (cift
yonlii metal tasiyicisi) veya ZIP8/14 aracilig: ile kararsiz
demir havuzunda ve ferritinde depolanmakta, fazla Fe+2,

ferroportin (FPN) tarafindan Fe+3'e oksitlenmektedir (2).



Internal demirin bu doéniisiimii, hiicrelerdeki
demir homeostazini siki bir sekilde kontrol etmektedir.
FRCnin (TFR 11 kodlayan gen) baskilanmasi erastin
kaynakli ferroptozu inhibe edebilirken, hem oksijenaz-1
(HO-1) enzimi demir takviyesi yaparak erastin kaynakli
ferroptozu hizlandirabilmektedir (1). Is1 sok proteini beta-
1'in (HSPB1), TFRC aracili demir alimini inhibe ettigi, bu
nedenle asir1 eksprese edilen HSPB1'in de ferroptozu
onemli Olciide inhibe edebilecegi gosterilmistir (1-19).

Hiicre Membran Yirtilmasi

Hiicre 6liimii mekanizmalarinin bir¢ok formunda,

plazma membraninin yirtilmast  terminal olaydir.
Nekroptoz ve piroptoz gibi kimi hiicre &liimlerinde bu
siirecte, karisik soy kinaz alani benzeri psddokinaz
(MLKL), gasdermin D ve ninjurin 1 gibi gozenek
olusturucu proteinler tarafindan plazma zarmnn
permeabilizasyonunun bozulmasi rol oynar (3). Ancak
kaspazlar gibi geleneksel hiicre 6liim aracilar1 ferroptoz
icin gerekli degildir (20). Bunun yerine, 4- hidroksinonenal
(4HNE) ve malondialdehit (MDA) gibi lipid peroksidasyon
iiriinlerinin birikmesi neticesinde hiicre zar1 yapisi ve islevi
bozulmasinin ardindan hiicre 6liimii meydana gelmektedir

1s).

Ferroptozun baglatilmast, antioksidan

mekanizmalar1 igeren bir hiicre o6limii engelleyici
sisteminin bloke edilmesiyle gergeklesir ve bu 6zelligi onu,
Kklasik hiicre oliimii indiikleyicileri ile aktive edilen diger

hiicre 6liimiinii mekanizmalarindan ayirmaktadir (2).
Ferroptozun Aktivasyon ve inhibisyon Mekanizmalari
Ferroptozun Aktivasyonu

Ferroptozu aktive eden molekiiller dort baslikta

incelebilir;

a. Birinci kategori; Sistem Xc-"nin inhibisyonu ve
sistin importunun engellenmesini igermektedir. Sistem Xc-
‘yi dogrudan inhibe ederek GSH seviyelerini diisiirerek
ferroptozu indiikleyen erastin bu grupta bulunmaktadir
(21). Ayrica P53, SLC7A11 ekspresyonunu asagi dogru
regiile ederek sistinin sistem Xc- ile alimini inhibe edebilir
(22).

b. Ikinci kategori; GPX4’e baglanarak aktivitesini
inhibe eden RSL3 (11) ve DPI7'yi (1) igermektedir.
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c. Ugiincii kategori; FIN56'y1 icermektedir. FIN56
ferroptozu iki sekilde indiiklemektedir. ilk olarak FIN56,
GPX4'tin sentezini igeren mevalonat yolunu inhibe ederken
(23), ikinci olarak ise, skualen sentaz enzimine baglanarak
(COQ10)
tiikkenmesine yol acar (1). Bu mekanizma ayrica, FIN56 ile

bir antioksidan olan koenzim QI10'un
indiiklenmis olan ferroptoza kars1 hiicre duyarliligini da

arttirmaktadir.

d. Dordiincii  kategoride; kararsiz demirin
dogrudan oksidasyonu ve GPX4'iin inaktivasyonunun
birlikte etkisi ile ferroptoza neden olan bir organik

peroksittir olan FINO2 bulunmaktadir (23).

Yukaridakilere ek olarak bazi ilaglar (6rnegin;

sorafenib ve sulfasalazin) ile heniiz gelistirilmemis
bilesiklerin (6rnegin; ML210 ve ML162) SLC7A1l veya
GPX4 inhibe

peroksidasyonunu indiikleyerek ferroptozu tetikledigi

aktivitesini ettigi, boylece lipid

bulunmustur (2).
Ferroptozun inhibisyonu

Ferroptoz mekanizmasi iizerine arastirmalarin
derinlesmesiyle birlikte, demir selatorlerinin yani sira
ferrostatin-1 (1-2), liproksstatin-1 (1-2) ve E vitamini (1-14)
gibi bircok spesifik ferroptoz inhibitdrii bulunmustur.
Ferrostatin-1 ve liproksstatin-1, antioksidanlar olarak
hareket ederek lipid hidroperoksitlerin  birikimini
yavaslatmaktadirlar (2). Koenzim Q10 (CoQ) ve K
vitaminini indirgeyen NAD(P)H ve FAD bagmh bir
oksidorediiktaz olan Ferroptoz baskilayici protein 1 (FSP1),
GPX4'e
peroksidasyonunu inhibe etmektedir (3-10).

paralel olarak plazma membran lipid

Ferroptozun Kanser Metabolizmasindaki Rolii

Immiin sistem, kanserli hiicrelerin taninmasinda

ve ortadan kaldirilmasinda kritik bir rol oynayarak tiimor
katkida
ferroptotik

bliylimesinin ~ gozetimi  ve kontroliine
bulunmaktadir (2).

yanitlarin tiimoér bagisikliginda ¢ok yonlii bir role sahip

Yapilan calismalar,
oldugunu ve tiimoriin evresine, modeline ve tedavi
baglamina bagli olarak degisen sonuclar dogurdugunu

gostermektedir (10).

Ferroptozun tiimor fizyopatolojisindeki hayati

rolleri gbz oniine alindiginda, kanserin baskilanmast igin
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ferroptoz temelli terapotik mekanizmalarin incelenmesi
giincel arastirmalar igin bir ilgi odagi olmustur. Yapilan
calismalarda ferroptozun, bir antitimor tedavi segenegi
olarak kanser hiicrelerin eliminasyonunda kullanilan
immiinoterapi ile yakindan iliskili oldugu gosterilmistir
(24).

Ferroptozun immiinostimiilator veya
immiinosupresif etkileri, duruma bagl olarak hem faydal:
hem de zararli sonuglar dogurmaktadir. Baz1 durumlarda
ferroptoz patojenlere veya tiimor hiicrelerine karsi immiin
sistemin savunmasina katkida bulunabilirken, diger
durumlarda kronik enflamasyonu, doku hasarmi veya
otoimmiin yanitlar1 tesvik edebilmektedir (2). Ornegin,
timor mikrogevresindeki tehlike sinyalleri (DAMPlar)
immiin sistem hiicrelerinin islevini etkileyebilmekte ve
timorin immdiin yanittan zemin
(10).

patojenlere ve doku hasarina karst immiin yanitin gok

kacisina
hazirlayabilmektedir Ayrica; enflamasyon,
onemli bir pargasi olsa da, tiimor mikrogevresindeki kronik
enflamasyon, timoriin ilerlemesi i¢in uygun bir ortam
saglamaktadir (2).

Ferroptotik hiicre oOliimii ve immiinoterapiler
arasindaki iligki ok yonliidiir. Immiinoterapi ile aktive
edilen sitotoksik T lenfositlerinin salgiladigi IFN-gama
hiicre ferroptozunu indiiklemekte iken, ferroptotik immiin
sistem hiicrelerinin yanitlarinda meydana gelen hatalar ise
aksine timoOr metastazina zemin hazirlayabilmekte ve
antitiimor yanitlar1 olumsuz etkilemektedir (10). Yapilan
calismalarda, P53'tin SLC7A11 ekspresyonunu asagi dogru
regiile ederek sistinin sistem Xc- tarafindan alimin
engelleyebildigini, boylece GPX4 aktivitesini etkiledigini
ve antioksidan kapasiteda azalma, ROS birikimi ve
ferroptoza neden oldugunu bulmustur (25). Buna ek
olarak, P53-SAT1-ALOX15 (arasidonat lipoksijenaz 15)
yolu da ferroptozun diizenlenmesinde rol oynamaktadir.
SAT1, P53'lin transkripsiyonel bir hedefidir ve poliamin
katabolizmasi icin 6nemli bir hiz sinirlayic1 enzimdir (1).
SAT1'in aktivasyonu, ROS tarafindan indiiklenen lipid
peroksidasyonunu ve ferroptozu indiikler, bu da ALOX-
15’in ekspresyon seviyesi ile yakindan iligkilidir. (Sekil 1)

Jiang ve arkadaslari, susturulmus P53 genlerine
sahip H1299 hiicrelerinin aktivitesinin ROS ile muamele
edildiginde ancak, P53

degismeden  kaldigini,

aktivasyonundan sonra ROS ile muamele edildiginde
hiicrelerin %901 6ldiigiinii bulmuslardir (26). Bu da P53
aktivasyonunun bu hiicrelerin antioksidan kapasitesini

azalttigin diistindtirmektedir.

Bu sonuglar, P53'{in kanser hiicrelerinde ferroptoz
Ancak
bununla birlikte Xie ve arkadaslar1 P53 ekspresyonunun
kolorektal

inhibisyonunda rol oynadigini gostermislerdir (27).

olusumunu etkileyebilecegini gostermektedir.

kanser hiicrelerinde ferroptozun

Melanom {izerine yapilan bir calismada, miR-
137'nin melanom hiicrelerinde glutamin tasryiciSLC1A5
tizerinde dogrudan etki ederek ferroptozu negatif olarak
diizenledigi, miR-137'nin yikilmasinin ise ferroptozu tesvik
ettigi bulunmustur (28). Diger ¢alismalarda, mitokondriyal
kompleks I'in inhibe edilmesinin mitotik bagimli ROS
seviyelerinde bir artis1 tetikledigini ve bunun da sonucta
melanom hiicrelerinde ferroptoza yol a¢tigini bulmustur
(Tablo 1) (1).
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Tablo 1: Ferroptoz ve ¢esitli kanser mekanizmalar arasindaki iliskiler

KANSER TURU

MEKANIZMA

Beyin Kanseri

Bazi beyin kanseri hiicreleri, hiicre dist GSH'nin vy-
glutamiltransferazl(GGT1)
yoluyla sistem Xc- aracili sistin transportu ihtiyacinin
iistesinden gelmektedir.

aracilli  katabolizmasi

Kolorektal Kanser

OTUD1 eksikligi, T hiicrelerinin toplanmasinin
kisitlanmasi ile kolon kanseri gelisimine zemin

hazirlamaktadir.

Malign Melanom Mitokondriyal kompleks I'in inhibe edilmesinin ile
artan ROS seviyeleri melanom hiicrelerinde ferroptoza
yol agmaktadir.

Over Kanseri Demir metabolizmasindaki degisikliklerin

neticesinde, yiiksek dereceli ser6z over kanseri
hiicrelerinde asir1 demir birikimesinin ferroptoza

zemin hazirladig1 gosterilmistir.

Meme Kanseri

Uclii negatif meme kanseri hiicrelerinde, selenyumun
LRP8
ferroptoz

hiicre icine alinmasinda rol oynayan

reseptorlerinin nakavti hiicreleri

ind{ikleyicilerine kars1 hassaslagtirmaktadir.

Akciger Kanseri

NFS1'in yukari regiilasyonun ise primer akciger timor

hiicrelerinin in vitro bliylimesini destekledigi

gOsterilmistir

Berrak Hiicreli Renal Hiicreli Karsinom

Berrak hiicreli renal karsinom hiicrelerinin lipid

peroksidasyonunu ve hiicre olimiinii
onleyebilmesinin biiyiik ol¢iide GSH/GPX yoluna
bagl olmasi neticesinde, bu hiicrelerin GSH sentezinin
inhibisyonu ile
ind{iiklenebildigi
edilebildigi gosterilmistir.

ferrroptoza gidislerinin

ve timor biiylimesinin inhibe

Ote yandan, lenf diigiimlerinden gecen metastatik
melanom hiicreleri erastin ile indiiklenen ferroptoza karsi
daha fazla direng gosterebildigi gosterilmis olup, bu da
ferroptoz direncinin kazanilmasinda immiin sisteminin
etkili oldugunu diisiindiirmektedir (10). Ferroptoza giden
immiin sistem hiicreleri, diger immiinojenik hiicre
Oliimlerinde goriilen DAMPlarin yan1 sira, OTUD1

tarafindan diizenlenen HSP70 ve HSP90'1 da salgilayarak

immiinonjenik hiicre oOliimiinti indiiklemektedir (29).
OTUD1

kisitlanmas: ile

eksikliginde, T hiicrelerinin toplanmasinin

kolon kanseri gelismesine zemin
hazirlandig gosterilmistir (Tablo 1) (10).

Eling ve arkadaslari artesunatin (ART) ROS
tiretimini indiikleyerek pankreatik duktal adenokarsinom
hiicre hatlarinda ferroptozu aktive ettigini bulmuslardir (1-

30).



300 Ferroptoz ve kanser

Ayrica, Cotylenin A (CN-A) ve feniletil

izotiyosiyanat (PEITC) kombinasyonu ROS iiretimini ves

ferroptozu indiiklemekte, boylece cesitli pankreas kanseri

hiicrelerinin (Orn, MIAPaCa-2 ve PANC-1)
proliferasyonunu  inhibe etmektedir (1). Yapilan
calismalarda, daha etkili bir kombinasyon olan

Piperlongumine (PL), CN- A ve sulfasalazininin MIAPaCa-
2 ve PANC-1 pankreas kanseri hiicre hatlarinda ferroptozu
onemli Olgiide tegvik ettigi bulunmustur (31).

Bazi beyin kanseri hiicreleri, hiicre dis1 GSH'nin -
glutamiltransferaz 1 (GGT1) aracili katabolizmas: yoluyla
sistem Xc- aracili sistin transportu ihtiyacinin iistesinden
gelebilmektedir (Tablo 1) (3). Bununla birlikte nadir
goriilen bir bobrek kanserinde (kromofob renal hiicreli
karsinom), GGT1 islevinin yoklugu bu hiicreleri normal
dokulara gore hayatta kalmak igin hiicre dis1 sistine son
derece bagimli hale getirmektedir (3). Berrak hiicreli renal
karsinom hiicreleri de, GSH sentezi icin gerekli olan
glutamin ve sistinin titkenmesine kars1 oldukg¢a hassastir ve
bu hiicrelerin lipid peroksidasyonunu ve hiicre dliimiinii
onleyebilmesi biiyiik 6lgiide GSH/GPX yoluna baglidir
(32). Bu sebeple berrak hiicreli renal karsinom hiicrelerinde
GSH
indiikleyebildigi ve
edebildigi bulunmustur (Tablo 1).

Calismalardan elde edilen bu bilgiler bize,

sentezinin inhibisyonunun ferroptozu

tiimorlerin  biiylimesini  inhibe

hiicreler arasindaki protein ekspresyonu farkliliklarinin
sistinden yoksun olma gibi pro-ferroptotik uyaranlara kars:
nasil  benzersiz  hassasiyetlere  yol  acabilecegini
gostermistir. Selenyum, LDL reseptorii ile iligkili protein 8
(LRPS8) gibi hiicre ytlizeyi reseptorleri tarafindan baglanan
ve endositozu yapilan karaciger tarafindan salgilanan,
selenyum igeren tasiyict protein selenoprotein P'nin
endositozu yoluyla hiicreye girebilir. Uglii negatif meme
kanseri hiicrelerinde, LRP8 nakavti, hiicreleri ferroptoz
indiikleyicilerine kars1 hassaslagtirmaktadir (Tablo 1) (3).
Yiiksek

adenokarsinomlarinda, demir-kiikiirt kiimesi biyosentetik

oranda diferansiye akciger
enzimi (NFS1) bol miktarda eksprese edilir. Bu enzim,

demir-kiikiirt ~ kiimesinin =~ ekspresyon  seviyesini
stirdiiriilmesini saglamaktadir. NFS1'in baskilanmasinin
tek basma ferroptozu ndiiklemekte yeterli olmamasinin

yani sira, hiicreler biiyiik miktarlarda ROS {iirettiginde

NFS1'in inhibisyonuyla indiiklenen demir aclig1 ferroptozu
tesvik etmektedir (1). NFSI'in yukari regiilasyonun ise
primer akciger tiimor hiicrelerinin in vitro biiylimesini
destekledigi gosterilmistir (33).

Over kanseri hiicrelerinin yliksek
konsantrasyonlarda ART'ye maruz kalmasi, ROS'a bagh
DNA hasarina neden olarak, genellikle ferroptoz ile iliskili
bir siire¢ olan hiicre boliinmesindeki G2/M fazinin
durmasimna yol agmaktadir (34). Malign over tiimorlerinin
en yaygin alt tipi olan yiiksek dereceli ser6z over kanseri
hiicrelerinde demir metabolizmasinin Onemli oOlglide
degistigi, demir alimi ve tutulmasinin artti1 gosterilmistir.
Basuli ve arkadaslar1 yaptiklart bu c¢alismada, yiiksek
dereceli ser6z over kanseri hiicrelerinde asir1 demir
birikiminin ferroptoza zemin hazirladigin belirtmislerdir
(35).

Glincel caligmalar, CD8+T lenfositlerin aracilik
ettigi antitiimoér immiinitede ferroptozun roliinii ortaya
¢ikarmistir. Yapilan arastirmalarda CD8+T hiicrelerinin
immdiin kontrol noktasi inhibitorleri ile tedaviden sonra
aktive olabilecegi ve tiimor hiicrelerinde ferroptozu tesvik
edebilecegi ortaya konmustur (36). CD8+T lenfositler
tarafindan  diretilen = IFN-gama  timor  hiicresi
membranindaki reseptorler tarafindan algilanir. Bunun
neticesinde transkripsiyon faktorii STAT1'in ekspresyonu
artar ve sistem Xc- ekspresyonu daha da azalarak
GSH/GPX4 ekseninin supresyonu meydana gelmektedir
(10). Boylece tiimor hiicreleri ferroptoza daha duyarl hale
gelmektedir. Bununla birlikte, intrinsik ferroptoz direnci
olan veya ferroptoz inhibitorleri ile 6nceden tedavi edilen
tiimor hiicrelerinin immiin kontrol noktas: blokajina karsi
(36).

calismalarda ise, immiinoterapi ile aktive olan CD8 T

duyarsiz oldugu bildirilmistir Yapilan diger
hiicreleri tarafindan salman IFN-gama ile radyoterapi ile

aktive edilmis ataksi talenjiektazi mutant geninin
birlestirilmesi ile SLC7A11 inhibe edilmis, bdylece hiicresel
lipid peroksidasyonun ardindan ferroptozun arttig1
gosterilmistir (37).

Kanser hiicrelerinin metabolizmasindaki
degisikliklerin ve immdin sistem ile iligkilerinin anlagilmasi,
yeni tedavi stratejilerinin gelistirilebilmesinde ¢ok biiyiik
Onem tasimaktadir. Bu alanda yapilan calismalar hala

devam etmektedir ve bizlere yeni ufuklar agmaktadar.
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SONUC

Bir programlanmis hiicre 6liimii olan ferroptoz,
kesfinden bu yana pek ¢ok arastirmaci igin ilgis odagi
olmus, mekanizmas1 aydinlatilmaya galisilmis ve gesitli
hastaliklarla olan iligkisi bilim insanlar1 tarafindan
incelenmistir. Ferroptoz ve kanser metabolizmalar1
arasindaki iliskiyi inceleyen ¢alismalar da bu arastirmalar
arasinda yerini almistir. Ferroptozun immiin yarutlar
tizerindeki etkisinin, terapotik miidahaleler icin firsatlar
sunabilecegi diisiiniilmektedir. ~ Anti-timér immiin
yamitlar1 arttirabilecegi veya patolojik Immiin yanitlari
baskilayabilecegi diisiiniildiigiinden ferroptozu
diizenleyen mekanizmalar1 hedef alan stratejilerin
immiinoterapilerle birlestirilmesi fikri, hala daha yeni
aragtirmalarla  incelenmeli ve  degerlendirilmelidir.
Kesfedilmemis pek ¢ok alani olsa da, ferroptoz
mekanizmasin ve gesitli hastaliklardaki roliinii incelemek
ve boylece etkili tedaviler dnermek i¢in galismak gelisime
aglk, umut vaat eden bir arastirma sahasi olarak

glincelligini korumaktadar.
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network.org/home/) ve National Library of Medicine-NLM  “Research Reporting Guidelines and
Initiatives” baglikli web sitesinden (www.nlm.nih.gov/services/research report guide.html)
ulagilabilir.

Yazi Tiirleri

Arastirma makalesi

Bir arastirma makalesinin temel 6zelligi gercek orijinal arastirma icermesidir. Randomize
calismalar, gozlemsel ¢alismalar, tanisal/prognostik dogruluk galismalari, sistematik derlemeler ve
meta-analizler, pre-klinik deneysel hayvan ¢alismalari, randomize olmayan davramssal ve toplum
tabanli calismalar aragtirma makalesi olarak kabul edilirler.

Derleme makalesi

Derleme makalesi, bilgi birikimi ve deneyimi olan ve yetkin ¢alismalar ile bilime katkida
bulunmus uzmanlar tarafindan hazirlanan, tibbin 6zel bir alamindaki giincel bilgilerin kapsaml
olarak ele alindigr bir yazi tirtidiir. Editor, segilen konuda 0zgiin ¢aligmalari olan bilim
adamlarindan derleme yazis1 talebinde bulunabilir.

Olgu sunumlar

Olgu sunumlari, az rastlanan ve tan1 ve/veya tedavisi zor olan hastalar ile ilgili, tip
literatiiriine yeni bilgi saglayan makalelerdir.


http://www.icmje.org/recommendations/
http://www.equator-network.org/home/
http://www.equator-network.org/home/
http://www.nlm.nih.gov/services/research_report_guide.html
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Editore mektuplar

Bu tiir yazilar; daha Onceden dergide yayinlanmis bir makalenin Onemine, eksik
kisimlarina veya gozden kacan bir oOzelligine vurgu yapmak {izere hazirlamir. Bu yazida
bahsedilen makalenin bashgi, yazar isimleri, yaym yili, cildi, sayis1 ve sayfa numaralar1 acgikca
belirtilmelidir.

Dergiye basvuran makalelerin genel format

Anahtar
Boliimler Kelime Sayisi- Kelime Sayisi- Sozciik
Ana Metin * Oz Sayisi

Baslik, Oz, Anahtar 3500 250, 3-6
Aragtirma Sozciikler, yapilandirilmus:
Makalesi Giris, Gereg ve Yontem, Amag, Gereg ve

Bulgular, Tartisma, Yontem, Bulgular,

Kaynaklar Sonug

Baslik, Oz, Anahtar 5000 250, 3-6
Derleme Sozciikler, yapilandirilmamisg
Makalesi Ana Metin(alt bagliklar

igerebilir), Kaynaklar

Baslik, Oz, Anahtar 1500 150, 3-6
Olgu Sunumu Sozctikler, yapilandirilmamis

Giris, Olgu, Tartisma,

Kaynaklar
Editére Mektup | yapilandirilmamisg 1000 -

*Ana metin: Baslik, Oz, Anahtar Sozciikler, Kaynaklar, Tablolar, $ek111er HARIC

Yazinin Boliimleri

Bagslik (Title)

Agik ve kapsayicl olmali ve makalenin en 6nemli yonlerini tanimlamali. Baglik 150 harfi
asmamali, yanisira baslik sayfasinda 50 harfi asmayacak sekilde kisa baslik belirtilmelidir.

Oz (Abstract)

Arastirmanin igerigini dogru olarak yansitmali; amag, uygulanan baslica yontemler, baslica
bulgular ve temel sonuglar belirtilmelidir. Kaynak kullanilmamalidir.




Anahtar sozciikler (Key words)

Anahtar sozciikler; bilimsel yazinin ana bagliklarini yakalamali, makaleye erisimi ve
indekslenmeyi saglayacak nitelikte olmalidur.

Ingilizce anahtar sozciikler, Index Medicus Medical ~Subject Headings (MeSH)
(https://www.nlm.nih.gov/mesh/meshhome.html); Tiirkge anahtar sozcikler, Tiirkiye Bilim
Terimlerine (https://www.bilimterimleri.com/) uygun olarak secilmelidir.

Giris
Giris boliimiinde ¢alismanin yapilmasini gerekli kilan 6n bilgiler ve ¢alismanin amaci ya da
hipotezi kisa ve net olarak agiklanmalidur.

Gereg ve Yontem

Bu boliim; calisma grubuna ve kaynak topluma iliskin oOzellikleri, yontemlerin
tanimlanmasini iceren teknik bilgiyi, cihazlar ve islemler hakkinda bulgularin yeniden
tiretilebilmesini saglayacak sekilde ayrintili  agiklamalari, istatistiksel yontemler hakkinda
calismaya wuygunlugunu ortaya koyacak ve raporlanan bulgularin okuyucu tarafindan
dogrulanabilirligini saglayacak sekilde ayrintili agiklamalar: igermelidir.

Istatistiksel analiz i¢in kullanilan yazilim (lar) ve versiyonlari belirtilmelidir.

“Gere¢ ve YOontem”, aynt zamanda ¢aligmanin etik onayina ve bilgilendirilmis onama dair
bilgileri icermelidir. Etik Kurul Onayi, tarih ve numara ile belirtilmelidir. Insanlar ile yapilan
aragtirmalarda ve olgu sunumlarinda, hastalardan ve goniilliilerden “Bilgilendirilmis Onam”
alindigini belirten bir ifade yazida yer almalidir.

Bulgular

Bulgular; metinde, tablolarda ve grafiklerde mantikl bir sira ile sunulmalidir. Tablo ve
grafiklerde yer alan tiim bulgular metinde tekrarlanmamali, sadece 6nemli bulgular vurgulanmali ve
Ozetlenmelidir. Benzer sekilde, grafikler ve tablolar da birbirinin tekrar1 olmamali; grafikler cok
sayida veri barmdiran tablolara alternatif olarak kullanilmalidir.

Tablolar ve Tablo Basliklar1

Tablolar, ana metin i¢inde degil, her biri ayr sayfalarda olmak tizere ayri1 bir dosya halinde
sisteme yiiklenmelidir. Tablolar, metni tamamlayic1 ve agiklayici olmali, metin igerisinde sunulan
verilerin tekrarini icermemelidir. Tablolar agik ve anlasilir bicimde diizenlenmelidir. Her bir tablo
kisa ve agiklayici bir bagliga sahip olmali, bu basliklar tablonun {iistiinde yer almalidir. Tablolar,
metin igindeki gegis sirasma uygun olarak Arabik (1,2,3,...) rakamlar ile numaralandirilmali ve
metinde parantez iginde yazilmalidir.


https://www.nlm.nih.gov/mesh/meshhome.html
https://www.bilimterimleri.com/
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Tablolarnn iginde kullanilan kisaltmalar, ana metin icinde tanmimlanmis olsalar bile,
tablonun hemen altinda tanimlanmalidir. Bagka kaynaklardan veri alinmis ise, kaynak dipnot
olarak belirtilmelidir. Dipnotlar igin simgeler su sekilde siralanmalidir: *, **, **, 1, 1, §, .

Sekiller ve Sekil Alt Yazilar

Sekil, resim, grafik ve fotograflarin tiimii “Sekil” olarak adlandirilmali ve ayr1 birer dosya
olarak (TIFF veya JPEG formatinda) sisteme eklenmelidir. Sekiller, en az 300 DPI ¢oziiniirliikte,
net ve en az 100x100 mm boyutunda olmalidir. Sekillerin iizerinde oklar, ok basliklari, yildiz ve
benzeri simgeler, seklin alt yazisinda yer alan agiklamalar: desteklemek tizere, kullanilabilir.
Sekillerin tizerinde, bir bireyi ya da kurumu belirten herhangi bir bilgi yer almamalidur.

Sekiller, metin iginde gegis sirasinda uygun olarak Arabik rakamlar ile numaralandirilmal
ve metinde parantez iginde yazilmalidir.

Sekillerin agiklamalari, ana metnin sonunda listelenmelidir. Sekillerin alt boltimleri var ise,
sekil agiklamalar asagidaki formata uygun olarak yapilandirilmalidir:

Ornek: Sekil 1. a-b. Lamina propria ve submukozada kalretininin immunohistokimyast.
(DAP, x200). Ganglionik zon +++ (a), Hipoganglionik zon ++ (b).

Baska yerde yaymnlanmis olan sekiller kullanildiginda, bu konuda izin alinmis olmasi
yazarin sorumlulugundadir.

Tartisma

Tartisma; ana bulgularin literatiir egliginde yorumlanmasini igerir. Caligmanin yenilik
iceren ve Onemli Ozellikleri yanisira kisithliklar1 da belirtilmelidir. Bu boliimde ayrica; konu ile
ilgili daha ileri ¢alismalar/ klinik uygulamalar/izlenecek yontemlere dair oneriler gelistirilmelidir.
Tartismanin son paragraf(lar) makalenin sonucunu 6zetlemelidir.

Tesekkiir

Eger varsa, destekleyen kisi ya da kurumlara iligskin bilgi ve tesekkiir bu boliimde yer
almalidir. Ornegin sadece teknik destek veren ya da makalenin yazilmasina yardimci olan ancak
yazarlik kriterlerini karsilamayan kisiler bu boliimde anilmalidir. Finansal destek ve malzeme
destegi de bu boliimde yer almalidur.

Kaynaklar
Yazarlar, makale konusu ile dogrudan ilgili en giincel kaynaklar1 kullanmalidir.
Kaynaklar metindeki gecis sirasina gore Arabik rakamlarla numaralandirilmali ve

dizilmelidir. Kaynak numarasi, metnin i¢inde yazar adi belirtildi ise yazar adindan hemen
sonra, diger durumlarda ciimle sonunda parantez icinde belirtilmelidir.

Kaynak gosteriminde, Vancouver stili kullanilmalidir.
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Dergilerin kisa isimleri MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals) stiline
uygun olmalidir. Alti ya da daha az sayidaki yazara kadar tiim yazarlar yazilmali, yedi ya da daha
tazla yazar varsa ilk alt1 yazar yazilip, Tiirkce makalelerde "ve ark.", ingilizce makalelerde “et al.”
ibaresi kullanilmalidir.

Kaynaklarin yazim stili ve noktalamalar ile ilgili olarak ayrintili bilgi ve Orneklere
https://www.nlm.nih.gov/bsd /uniform requirements.html web adresinden ulasilabilir. En
sik kullanulan kaynak tiirlerine dair 6rnekler asagida yer almaktadir

Dergi Makaleleri
o Standart dergi makalesi (alt1 ya da daha az sayida yazar):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can ] Psychiatry.
2016;61:154-8.

o Standart dergi makalesi (yedi ya da daha fazla sayida yazar):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Ek sayi(supplement) da yer alan makaleler:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.

e Editoryal:

Dirchwolf M, Marciano S, Martinez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

e Basim oncesi elektronik olarak yayimlanan makaleler:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur ] Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Kitaplar ve Digser Monograflar

e Kitap: Nussbaum RL, Mclnnes RR, Willard HF, editors. Genetics in Medicine. 6th ed.
Pennsylvania: WB. Saunders; 2001.

e Kitap boliimii: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth KS,
editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

o Tiirkge kitap boliimii: Uysal S. Biyolojik Degiskenlik ve Referans Aralik. Tibbi Laboratuvar
Yonetimi (1) iginde Ed: Onvural B, Coker C, Akan P, Kiime T. Meta Basim, Izmir 2019; 301-307.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Hull%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31387387
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https://www.ncbi.nlm.nih.gov/pubmed/31387387
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Elektronik Materyal

o Sadece internet’de yer alan dergilerde yayimlanan makaleler:

Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):e0214040. doi:
10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040

e Bir web sitesinin bir boliimii: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.

YAZININ GONDERILMESI

Liitfen makaleleri tamamiyle “online” olarak https://www.journalagent.com/deutip/ adresine
gonderiniz. Bu adrese, derginin web sayfasindan da (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/)
ulasabilirsiniz.

Tletisim kurulacak yazarm, tam iletisim adresi, telefon (is, GSM) ve e-posta adresi dahil yer
almalidir.

Makaleyi gondermeden dnce; liitfen asagidaki kurallara uyuldugundan emin olunuz:

— Kisaltmalar ilk kez kullanildig1 yerde agiklanir ve parantez icinde gdsterilir. Baslik ve Ozde
kisaltma kullanimindan kag¢imilmalidir.

— Metinde, tablolarda ve sekillerde ondalik kesirler Tiirkge'de virgiil; Ingilizce’de nokta ile
ayrilmalidir.

— Olglim sonuglar1 ve istatistiksel veriler, ciimle basina denk gelmedikge rakamlar ile
yazilmalidir. Birimi olmayan ve dokuza esit ya da kiigiik sayilar yazi ile yazilmalidir.

—  Olciim sonuclar1 metrik birimler ile ifade edilmelidir. Laboratuvar sonuclarmnin kullanilmakta
olan yerel birimler yanisira International System of Units (SI) ile ifade edilmesi uygundur.
— llaglarimn ticari isimleri yerine jenerik isimleri kullanilmalidir.

— Hastaliklarin isimleri, Diinya Saglk Orgﬁtﬁ’nﬁn https://www.who.int. adresindeki web
sitesinde belirtilen bagliklara uygun olmalidir.
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040
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Gonderimi tamamlamadan 6nce; asagidaki tiim dosyalarin yiiklendiginden ve tiim bilgilerin
girildiginden emin olunuz:

- Baslik sayfas1 asagidakileri igermelidir:
- Yazmin bashg: ve kisa bashg
- Yazarlarin her birinin adi,soyadi, kurumu, b6liimii ve akademik tinvan
- lletigim kurulacak yazarm e-posta adresi ve tiim iletisim bilgileri
- Ana metnin ve 6zilin kelime sayis, tablo sayis1 ve sekil sayisi, kaynak sayis1
- Calisma 6nceden tez ve/veya bildiri seklinde sunuldu ise bilgilendirme
- Destek veren kurum ve/veya kisiler var ise bilgilendirme
- Qikar ¢atismasi beyan

- Oz

- Ana metin

- Tablolar

- Sekiller

- Etik Kurul Onay1

- Yayimn Hakki Devir Formu

- Tesekkiir (eger gerekli ise)

- Tium yazarlarin ORCID bilgileri

Revizyon gerektigi durumlarda yazar, yazinin revize versiyonu yanisira danismanlarin belirttigi
konularin her birinin nasil ele alindigini ve/veya diizeltildigini ayrintili olarak agiklayan bir
“Danismanlara Yanit” belgesini sisteme yiiklemelidir. Revize yazi {izerinde yapilan diizeltme ve
degisiklikler isaretlenmis olmalidir.

KABUL SONRASI

Son kontrol (proof): Yayimlanmak {izere kabul edilen yazilar, dil bilgisi kurallari, noktalama ve
format agisindan gozden gegirilir; daha sonra PDF formatinda iletisim yazarma son kontrol igin
gonderilir. Bu asamada 6nemli degisiklikler yapilmaz. Yazarin bu son kontrolii, 2 giin iginde
tamamlamas1 beklenir.

DOI numarasi: Son kontroliin ardindan, yazilara DOI numaralar: alinir.

Bastlan yazilar: Yazarlar, makalelerine PDF formatinda, elektronik dosya olarak herhangi bir
ticrete 6demeden ulasabilirler.



Iletisim:
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Yayin Koordinatorligi

35340 Inciralti-Balcova/ IZMIR

E posta: tipdergisi@deu.edu.tr

Tel: 0090 232 412 2263

Web adresi: https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/
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1. Scope and Main Policies of the Journal
Copyright and Authorship
Ethical Guidelines
Preparation of the Manuscript
a. Language
b. Basic Principals
c. Typesof Articles and General Format
d. Manuscript sections
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o

Submission of the Manuscript
Post Acceptance

o

SCOPE and MAIN POLICIES

Journal of Dokuz Eylul University Medical Faculty (] DEU Med) is published by Dokuz
Eylul University Medical Faculty three times a year. The journal publishes basic and clinical
research articles from all fields of medicine, review articles on up-to-date topics, case reports,
editorials and letters to the editor. Article submissions need to be made electronically
(https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).

It is essential for a submitted article to be non-previously published or under consideration
in any other printed or electronic media. If a submitted manuscript has previously been presented
at any meeting, the name, date and city in which the meeting was held should be stated in the title
page. Besides, it should be mentioned whether a submitted manuscript is a preliminary study or
part of a thesis.

The scientific, ethical and legal responsibility for data, opinions and statements of
published articles belong to the author(s). The Editors, Editorial Board, Publisher and Dokuz Eylul
University Medical Faculty disclaim any responsibility on these issues.

All manuscripts will pass through a pre-evaluation process by the Editorial Board as to
whether a submitted manuscript is prepared in accordance with the journal’s scope and
manuscript preparation rules. The editors may decide to reject or request revision of the format
before assigning the manuscript to reviewers.

] DEU Med is a double blind journal and the manuscripts are assigned to at least two
reviewers selected among specialists in the related field. ] DEU Med aspires to notify authors
about the review decision within 6-8 weeks following submission. Considering the suggestions of
the reviewers, the editor may request revision of the article. The revision should be completed
within 8 weeks. If the revised version of the manuscript is not submitted within the allocated time,
the manuscript will be evaluated as a new submission.


https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/
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The authors will be informed about the final decision (rejection / acceptance) for the article
by the editor.

Any requests for withdrawal of manuscripts close to the final decision, without reasonable
explanation, will be rejected.

All authors of a manuscript accepted for publication should consent that editors could
make corrections without changing the basic meaning of the text of the manuscript written.

No charge is requested from the author(s) regarding the evaluation and/or publication
process of the manuscripts submitted to ] DEU Med.

COPYRIGHT and AUTHORSHIP

The author(s) should transfer all their local and international copyrights of their submitted
article to “J DEU Med” by the “Copyright Transfer Form” (FORM 1) signed by all authors.

The contribution of each author to the article should be clearly defined on the form.

Following the submission of the article, no change is possible concerning the names or
order of the authors. Practices of the journal on this subject are in accordance with the rules of the
International Committee of Medical Journal Editors (ICMJE) (http://www.icjme.org) and Council of
Science Editors (CSE) (https://www.councilscienceeditors.org).

ETHICAL GUIDELINES
J DEU Med, accepts articles in accordance with the ethical and scientific standards.

The Editorial Office inspects all submitted manuscripts concerning plagiarism and duplication. If
an ethical problem is detected, the editorial office will act according to the Committee on Publication
Ethics (COPE) (https://publicationethics.org/guidance/guidelines) guidelines.

For clinical research studies, the approval of Ethics Committee in accordance with “WMA
Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects”
(https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/); for studies involving animals the approval of
Ethics Committee in accordance with “International Guiding Principles for Biomedical Research
Involving Animals” (http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-
Final.pdf) and/or  "Guide  for  the care and  use  of  laboratory  animals”
(https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf) is
required. A copy of the Ethics Committee Approval Form should be submitted online.

Case reports should be prepared with care for the patient privacy. Any kind of definitive
information or photographs, hospital registry number or dates which will define the identity of the
patient should not be used. Informed consent must also be obtained for case reports.

For experimental studies on animals, measures taken to reduce pain and discomfort should
be clearly stated.


http://www.icjme.org/
https://www.councilscienceeditors.org/
https://publicationethics.org/guidance/guidelines
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The authors should acknowledge and provide information to the Editor on grants or other
financial interests or affiliations with institutions, organizations, or companies relevant to the
manuscript.

PREPARATION OF THE MANUSCRIPT

Language

J] DEU Med accepts the articles written in Turkish and in English. The Turkish as well as the
English manuscripts should include title, abstract and keywords in both languages.

Basic Principles
J] DEU Med uses the standards called “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication” (http://www.icmje.org/recommendations)
stated by ICMJE.

The authors are recommended to follow CONSORT guidelines for randomized
trials, STROBE  guidelines for observational studies, STARD for diagnostic/prognostic
studies, PRISMA for systematic reviews and meta-analysis, ARRIVE for animal pre-clinical
studies, TREND for non-randomized behavioral and public health intervention studies and CARE
for case reports. The reporting guidelines are available at the EQUATOR Network (www.equator-
network.org/home/) and the NLM’s “Research Reporting Guidelines and Initiatives”
(www.nlm.nih.gov/services/research report guide.html) .

Types of articles accepted for submission

Research article

The main feature of a research article is that it contains substantial novel research.
Manuscripts on randomized trials, observational studies, diagnostic/prognostic accuracy studies,
systematic reviews and meta-analysis, animal pre-clinical studies, non-randomized behavioral and
public health intervention studies are considered as research articles.

Review article

Review article is a comprehensive discussion of the recent knowledge on specific topics in
medicine, prepared by experts with extensive knowledge and experience in the field who have
contributed to the scientific literature. The editor may invite scientists with original research for
review articles.

Case report

Case reports are articles about patients which are unique and difficult to diagnose and/or
treat and provide new information for the medical literature.
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http://www.strobe-statement.org/
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https://www.nc3rs.org.uk/arrive-guidelines
http://www.cdc.gov/trendstatement/
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http://www.nlm.nih.gov/services/research_report_guide.html
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Letter to the Editor

This type of manuscript discusses the importance, missing parts or an overlooked structure
of a previously published article. Authors can also submit their comments to the editor on a subject
which may be in the reader’s field of interest especially on educational cases, in the Letter to the
Editor form. Volume, year, issue, page numbers, title and author names of the article mentioned in

a Letter to the Editor should be stated clearly.

General format and length of types of articles accepted for submission

Sections Word Count Word Count Number
of the in of
Main Text* Abstract Keywords
Research Article Title, Abstract, Keywords, 3500 250, 3-6
Introduction, Materials and structured into:
Methods, Results, Objective,
Discussion, Conclusion, Materials and
References Methods,
Results,
Conclusion
Review article Title, Abstract, Keywords, | 5000, 250, 3-6
Main Text, References may include unstructured
subheadings
Case Report Title, Abstract, Keywords, 1500 150, 3-6
Introduction, the Patient, unstructured
Discussion and References
Letter to the unstructured 1000 - -
Editor

* the main text: excluding Title, Abstract, Keywords, References and Tables-Figures-Images

Manuscript Sections

Title (Baslik)

The title should be clear and comprehensive and should describe the most important aspects of the
complete article. The title should not exceed 150 characters and the short title should not exceed 50
characters.

Abstract (Oz)

The abstract should accurately reflect the content of the article and include the aim of the study,
basic procedures, main findings and fundamental conclusions. No references are used in the
abstract.

Keywords (Anahtar sézciikler)

The key words are chosen to enable retrieval and indexing. Acronyms should be avoided. The
keywords should be concordant with the Index Medicus Medical Subject Headings (MeSH) terms



(https://www.nlm.nih.gov/mesh/meshhome.html). For Turkish “Anahtar Sozciikler” please follow
Tiirkiye Bilim Terimleri (https://www.bilimterimleri.com/).

Introduction

The “Introduction” section explains briefly and clearly the background and the objective of, or the
hypothesis tested by the study.

Materials and Methods

This section includes the description of the participants and the source population; technical
information including the identification of methods, equipment and procedures in sufficient detail
to allow others to reproduce the results; description of statistical methods with enough detail to
establish the appropriateness for the study and to enable the verification of the reported results.

The statistical software pacakage (s) and versions used for statistical analysis should be specifired.

The information about the Ethics Commitee Approval, including the date and number should be
stated in the “Materials and Methods” section. For articles concerning research on humans, a
statement should be included that shows Informed Cconsent of patients and volunteers was
obtained .

Results
The results should be presented in logical sequence with the main or most important findings first.

Authors should take care not to repeat all the data in the tables or figures in the text. The text
should include only the main findings. Similarly the data should not be duplicated in tables and
graphs and graphs should be utilized as alternatives to tables with many entries.

Tables

Tables should be presented within the main document following the reference list with each table
on a separate page. The tables should be explanatory for the text and should not duplicate the data
given in the text. The tables should be numbered with Arabic numerals consecutively in the order
they are referred to within the main text. A descriptive title should be provided for all tables and
the titles should be placed above the tables. Abbreviations used in the tables should be defined
below the tables even if they are defined within the main text. The symbols for footnotes may be
aligned as: *, **, *** 1, 1, §, . Tables should be arranged clearly to provide an easy reading. If data
has been obtained from other sources, it is the authors responsibility to obtain permission and the
source should be indicated as a footnote.

Figures

The figures, graphics and photographs are all named as “Figure” and should be submitted as
separate files (in TIFF or JPEG format). The minimum resolution of each submitted figure should
be 300DPI, and the figures should be clear in resolution and large in size (minimum dimensions
100x100 mm). Thick and thin arrows, arrowheads, stars, asterisks and similar marks can be used
on the images to support figure legends. Any information within the images that may indicate an
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https://www.bilimterimleri.com/
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individual or institution should be blinded. The figures should be numbered with Arabic
numerals consecutively in the order they are referred to within the main text. Figure legends
should be listed at the end of the main document. When there are figure subunits, the figure
legends should be structured in the following format:

Example: Figure 1. a-b. Immunohistochemistry of kalretinin in lamina propria and submucosa.
(DAP, x200). Ganglionic zone +++ (a), Hypoganglionic zone ++ (b).

It is the responsibility of the authors to acquire copyright permissions if any tables, figures and
other images previously printed are used in their manuscript.

Discussion

The discussion contains the explanations of the main findings in the light of literature. The new
and important aspects as well as the limitations of the study should be stated. The implications for
future research/clinical practice/policy also need to be explored. The last paragraph(s) of the
discussion should summarize the conclusions of the study.

Acknowledgements

This section includes information regarding the supporting institution(s) or person(s) if applicable.
Examples of those who might be acknowledged include a person who provided purely technical
help or writing assistance. Financial and material support should also be acknowledged.

References
The authors should use up-to-date references directly related to the subject of their article
and take care to use Turkish references when sufficiently relevant.

References should be numbered with arabic numerals in the order of citation in the main
text. References should be indicated in paranthesis at the end of the sentence or just after the
author’s name if mentioned in the text.

The references should follow the Vancouver style .

Abbreviations of journal titles should be done in accordance with journal abbreviations used in
MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals). For publications with 6 or fewer
authors, a list of all authors is required, for publications with 7 or more authors, the first 6 authors
should be listed, followed by “et al”.

Detailed information about reference styles and punctuations with samples are available at

https://www.nlm.nih.gov/bsd/uniform_requirements.html. Please find below the examples for the
most frequently used references:
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Articles in Journals
e Standard journal article (with six or less authors):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can ] Psychiatry.
2016;61:154-8.

o Standard journal article (with seven or more authors):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Article in a supplement:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.
e Editorial:

Dirchwolf M, Marciano S, Martinez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

o Article published electronically ahead of the print version:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur J Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Books and Other Monographs

e Book with editor(s) as author: Nussbaum RL, McInnes RR, Willard HF, editors. Genetics in
Medicine. 6th ed. Pennsylvania: WB. Saunders; 2001.

e Chapter in a book: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth
KS, editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

Electronic Material

e Article only the internet:

Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):e0214040. doi:
10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040

e Part of a homepage/Web site: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.
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https://www.ncbi.nlm.nih.gov/pubmed/31387387
https://www.ncbi.nlm.nih.gov/pubmed/31469854
https://www.ncbi.nlm.nih.gov/pubmed/31469854
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040
https://www.ecrin.org/activities/trial-management
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SUBMISSION of the MANUSCRIPT

Please submit manuscripts exclusively online at: https://www .journalagent.com/deutip/ which is
also available at the web site of the journal (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).

Before submitting the manuscript please ensure the following :

The abbreviations must be defined the first time they are used and should be displayed in
parentheses after the definition. Authors should avoid abbreviations in the title, abstract and at
the beginning of the sentences.

Decimal fractions in the text, tables and figures should be separated by decimals points in
sections in English and commas in sections in Turkish.

Measurements should be reported in metric units. It is appropriate to state the laboratory
results in the International System of Units (SI) as well as the local units being used.

Measurements and statistical data should be stated as numbers unless at the beginning of the
sentence. Numbers with no unit and <9 should be stated in written form.

Generical names of the drugs should be preferred instead of the commercial names.

The names of the diseases should be in accordance with the Health Topics of World Health
Organization stated at https://www.who.int.

Before ending the submission, please bu sure that all files below are uploaded:

- Title page
0 The title and short title
The name, affiliation and academic degree of each author
The e mail address and full contact information of the correspondance author
The word count for the main text and the abstract
Number of figures, tables and number of references
The information about whether submitted manuscript has previously been presented at a
meeting (name, date, city) and whether it is a preliminary study or part of a thesis
Sources of support
0 Conflict of Interest declaration

©O O 0O oo

o

- Abstract

- Main text

- Figures

- Ethical approval and informed consent

- Transfer of Copyright Aggreement Form
- Acknowledgements (if necessary)

- ORCID IDs of all authors
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If a revision is required, along with the revised version of the manuscript, the author should
submit a “Response to Reviewers” which states in detail how each issue raised by the reviewers
has been covered. The revised manuscript should be marked and/or annotated regarding the
revisions.

POST ACCEPTANCE

Proofs: Manuscripts accepted for publication are edited for grammar, puctuation and format; then
a PDF proof is sent to the corresponding author to check for editing and type setting accuracy.
Major changes to the articles as accepted for publication will not be considered at this stage. The
author is expected to complete the proof check within 2 days.

DOI number: Following the proof check, the manuscripts are provided with a DOI number and
published on the journal’s webpage.

Offprints: The electronic files of typeset articles in Adobe Acrobat PDF format are provided free of
charge.

Correspondance:

Dokuz Eyliil University Medical Faculty

(J DEU Med) Editorial Office

35340 — IZMIR/TURKEY

E-mail: tipdergisi@deu.edu.tr

Phone: 0090 232 412 2263

Web site: https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/
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	YAZARLARA BİLGİ
	KAPSAM ve TEMEL İŞLEYİŞ
	Dokuz Eylül Üniversitesi Tıp Fakültesi Dergisi (DEU Tıp Derg), Dokuz Eylül Üniversitesi Tıp Fakültesinin yayın organı olup yılda üç kez yayınlanır. Dergi, tıbbın her alanından temel ve klinik araştırmaları, toplum temelli araştırmaları, güncel konular...
	YAYIN HAKKI ve YAZARLIK
	DEU Tıp Derg’e gönderilmiş olan yazının tüm yerel ve uluslararası yayın hakları yazarların hepsinin imzaladığı “Yayın Hakkı Devir Formu” ile DEU Tıp Derg’e devrededilir. (Ek 1).
	Yazarların her birinin makaleye katkısı, form üzerinde açıkça belirtilmelidir.
	ETİK KURALLAR
	DEU Tıp Derg, etik ve bilimsel standartlara uygun makaleleri yayımlar.
	Olgu sunumlarının hazırlanmasında; hastanın mahremiyetinin korunmasına özen gösterilmelidir. Hastaların kimliğini tanımlayıcı bilgiler ve fotoğraflar, hastane kayıt numarası ve tarihler kullanılmamalıdır. Olgu sunumları için, “Bilgilendirilmiş Onam” a...
	DEU Tıp Derg yazı dili, Türkçe ve İngilizce’dir. Gerek Türkçe, gerekse İngilizce yazılar diğer dilde başlık, öz ve anahtar sözcükleri içermelidir.
	Araştırma makalesi
	Bir araştırma makalesinin temel özelliği gerçek orijinal araştırma içermesidir. Randomize çalışmalar, gözlemsel çalışmalar, tanısal/prognostik doğruluk çalışmaları, sistematik derlemeler ve meta-analizler, pre-klinik deneysel hayvan çalışmaları, rando...
	Derleme makalesi
	Olgu sunumları
	Editöre mektuplar
	Bu tür yazılar; daha önceden dergide yayınlanmış bir makalenin önemine, eksik kısımlarına veya gözden kaçan bir özelliğine vurgu yapmak üzere hazırlanır. Bu yazıda bahsedilen makalenin başlığı, yazar isimleri, yayın yılı, cildi, sayısı ve sayfa numara...
	Yazının Bölümleri
	Başlık (Title)
	Açık ve kapsayıcı olmalı ve makalenin en önemli yönlerini tanımlamalı.  Başlık 150 harfi aşmamalı, yanısıra başlık sayfasında 50 harfi aşmayacak şekilde kısa başlık belirtilmelidir.
	Öz (Abstract)
	Anahtar sözcükler (Key words)
	Giriş
	Giriş bölümünde çalışmanın yapılmasını gerekli kılan ön bilgiler ve çalışmanın amacı ya da hipotezi kısa ve net olarak açıklanmalıdır.
	Gereç ve Yöntem
	Bu bölüm; çalışma grubuna ve kaynak topluma ilişkin özellikleri, yöntemlerin tanımlanmasını içeren teknik bilgiyi, cihazlar ve işlemler hakkında bulguların yeniden üretilebilmesini sağlayacak şekilde ayrıntılı  açıklamaları, istatistiksel yöntemler ha...
	İstatistiksel analiz için kullanılan yazılım (lar) ve versiyonları belirtilmelidir.
	Bulgular
	Tablolar ve Tablo Başlıkları
	Tablolar, ana metin içinde değil, her biri ayrı sayfalarda olmak üzere ayrı bir dosya halinde sisteme yüklenmelidir. Tablolar, metni tamamlayıcı ve açıklayıcı olmalı, metin içerisinde sunulan verilerin tekrarını içermemelidir. Tablolar açık ve anlaşıl...
	Tabloların içinde kullanılan kısaltmalar, ana metin içinde tanımlanmış olsalar bile, tablonun hemen altında tanımlanmalıdır.  Başka kaynaklardan veri alınmış ise, kaynak dipnot olarak belirtilmelidir. Dipnotlar için simgeler şu şekilde sıralanmalıdır:...
	Tartışma
	Tartışma; ana bulguların literatür eşliğinde yorumlanmasını içerir. Çalışmanın yenilik içeren ve önemli özellikleri yanısıra kısıtlılıkları da belirtilmelidir. Bu bölümde ayrıca; konu ile ilgili daha ileri çalışmalar/ klinik uygulamalar/izlenecek yönt...
	Teşekkür
	Eğer varsa, destekleyen kişi ya da kurumlara ilişkin bilgi ve teşekkür bu bölümde yer almalıdır. Örneğin sadece teknik destek veren ya da makalenin yazılmasına yardımcı olan ancak yazarlık kriterlerini karşılamayan kişiler bu bölümde anılmalıdır.  Fin...
	Kaynaklar
	Kaynaklar metindeki geçiş sırasına göre Arabik rakamlarla numaralandırılmalı ve dizilmelidir. Kaynak numarası, metnin içinde yazar adı belirtildi ise yazar adından hemen sonra, diğer durumlarda cümle sonunda parantez içinde belirtilmelidir.
	Kaynak gösteriminde, Vancouver stili kullanılmalıdır.
	Dergilerin kısa isimleri MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals) stiline uygun olmalıdır. Altı ya da daha az sayıdaki yazara kadar tüm yazarlar yazılmalı, yedi ya da daha fazla yazar varsa ilk altı yazar yazılıp, Türkçe makalelerde "ve ark....
	Kaynakların yazım stili ve noktalamalar ile ilgili olarak ayrıntılı bilgi ve örneklere  https://www.nlm.nih.gov/bsd/uniform_requirements.html web adresinden ulaşılabilir.  En sık kullanılan kaynak türlerine dair örnekler aşağıda yer almaktadır
	 Standart dergi makalesi (altı ya da daha az sayıda yazar):
	Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can J Psychiatry. 2016;61:154-8.
	 Standart dergi makalesi (yedi ya da daha fazla sayıda yazar):
	Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.
	 Ek sayı(supplement) da yer alan makaleler:
	Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and Interprosthetic Fractures. J Orthop Trauma 2019;33 (Suppl 6):S18-S20.
	 Editoryal:
	Dirchwolf M, Marciano S, Martínez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial infections in patients with cirrhosis. [22TEditorial22T] World J Hepatol. 2018;10:892–7.
	 Basım öncesi elektronik olarak yayımlanan makaleler:
	Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review. Eur J Ophthalmol. 2019 Aug 6: 1120672119867818. [22TEpub22T 22Tahead22T of 22Tprint22T]
	 Kitap: Nussbaum RL, McInnes RR, Willard HF, editors. Genetics in Medicine. 6th ed.  Pennsylvania: WB. Saunders; 2001.
	 Kitap bölümü:  Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth KS, editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc Graw-Hill Companies; 2009:465-78.
	 Türkçe kitap bölümü: Uysal S. Biyolojik Değişkenlik ve Referans Aralık. Tıbbi Laboratuvar Yönetimi (ı) içinde Ed: Önvural B, Çoker C, Akan P, Küme T. Meta Basım,  İzmir 2019; 301-307.
	 Bir web sitesinin bir bölümü: European Clinical Research Infrastructure Network [Internet]. Trial Management. [Erişim tarihi: 02 Eylül 2019]. Erişim adresi:       https://www.ecrin.org/activities/trial-management.
	İletişim kurulacak yazarın, tam iletişim adresi, telefon (iş, GSM) ve  e-posta adresi dahil yer almalıdır.
	 İlaçların ticari isimleri yerine jenerik isimleri kullanılmalıdır.
	 Hastalıkların isimleri, Dünya Sağlık Örgütü’nün  https://www.who.int. adresindeki web sitesinde belirtilen başlıklara uygun olmalıdır.
	Gönderimi tamamlamadan önce; aşağıdaki tüm dosyaların yüklendiğinden ve tüm bilgilerin girildiğinden emin olunuz:
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	INSTRUCTIONS FOR AUTHORS
	COPYRIGHT and AUTHORSHIP
	ETHICAL GUIDELINES
	J DEU Med, accepts articles in accordance with the ethical and scientific standards.
	For clinical research studies, the approval of Ethics Committee in accordance with “WMA Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects”  (https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical...
	PREPARATION OF THE MANUSCRIPT
	J DEU Med accepts the articles written in Turkish and in English. The Turkish as well as the English manuscripts should include title, abstract and keywords in both languages.
	Types of articles accepted for submission
	Case report
	Manuscript Sections
	Title (Başlık)
	The title should be clear and comprehensive and should describe the most important aspects of the complete article. The title should not exceed 150 characters and the short title should not exceed 50 characters.
	Abstract (Öz)
	Keywords (Anahtar sözcükler)
	Introduction
	The “Introduction” section explains briefly and clearly  the background and the objective of, or the hypothesis tested by the study.
	Materials and Methods
	This section includes  the description of the participants and the source population; technical information including the identification of methods, equipment and procedures in sufficient detail to allow others to reproduce the results; description of...
	The statistical software pacakage (s) and versions used for statistical analysis should be specifired.
	The information about the Ethics Commitee Approval, including the date and number should be stated in the “Materials and Methods” section. For articles concerning research on humans, a statement should be included that shows Informed Cconsent of patie...
	Results
	The results should be presented in logical sequence with the main or most important findings first.
	Tables
	The discussion contains the explanations of the main findings in the light of literature. The new and important aspects as well as the limitations of the study  should be stated. The implications for future research/clinical practice/policy also need ...
	Acknowledgements
	This section includes information regarding the supporting institution(s) or person(s) if applicable.  Examples of those who might be acknowledged include a person who provided purely technical help or writing assistance. Financial and material suppor...
	 Standard journal article (with six or less authors):
	Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can J Psychiatry. 2016;61:154-8.
	 Standard journal article (with seven or more authors):
	Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.
	 Article in a supplement:
	Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and Interprosthetic Fractures. J Orthop Trauma 2019;33 (Suppl 6):S18-S20.
	 Editorial:
	Dirchwolf M, Marciano S, Martínez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial infections in patients with cirrhosis. [22TEditorial22T] World J Hepatol. 2018;10:892–7.
	 Article published electronically ahead of the print version:
	Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review. Eur J Ophthalmol. 2019 Aug 6: 1120672119867818. [22TEpub22T 22Tahead22T of 22Tprint22T]
	 Book with editor(s) as author: Nussbaum RL, McInnes RR, Willard HF, editors. Genetics in Medicine. 6th ed.  Pennsylvania: WB. Saunders; 2001.
	 Chapter in a book:  Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth KS, editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc Graw-Hill Companies; 2009:465-78.
	 Part of a homepage/Web site: European Clinical Research Infrastructure Network [Internet]. Trial Management. [Erişim tarihi: 02 Eylül 2019]. Erişim adresi:       https://www.ecrin.org/activities/trial-management.
	 Generical names of the drugs should be preferred instead of the commercial names.
	 The names of the diseases should be in accordance with the Health Topics of World Health Organization stated at  https://www.who.int.





