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Letter to the Editor | Editore Mektup

EVALUATION OF CHILDREN AND ADOLESCENTS ADMITTED TO AN ADULT
PSYCHIATRY OUTPATIENT CLINIC

BIR ERISKIN PSIKIYATRI POLIKLINIGINE BASVURMUS OLAN COCUK VE ERGENLERIN
DEGERLENDIRILMESI

@ Mehmet Hamdi Orum?®*

!Elazig Mental Health and Diseases Hospital, Elazig, Tlrkiye.

ABSTRACT

Psychiatric disorders in childhood and adolescence are gradually
increasing and more diagnosed. However, there are not enough
physicians to treat psychiatric disorders in this age group. Especially
in rural areas, this task falls on adult psychiatrists. In this study, we
aimed to evaluate the cases admitted to the district state hospital
for a period of one year.

Keywords: Child and adolescent psychiatry,
outpatients, retrospective study, forensic case

adolescent,
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Cocukluk ve ergen donemindeki psikiyatrik bozukluklar giderek
artmakta ve daha fazla tani konulmaktadir. Bununla birlikte, bu yas
grubundaki psikiyatrik bozukluklarin tedavisi igin yeterli sayida
hekim bulunmamaktadir. Ozellikle kirsal kesimlerde bu gérev
eriskin psikiyatri hekimlerine diismektedir. Biz bu g¢alismada, ilge
devlet hastanesine bir yillik siirede basvurmus olan olgularin
degerlendirilmesini amagladik.

Anahtar Kelimeler: Cocuk ve ergen psikiyatrisi, ergen, ayaktan

hastalar, retrospektif ¢alisma, adli olgu
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Orum, Child and Adolescent Psychiatry Cases

Dear Editor,

The number of diagnoses of autism spectrum disorder
(ASD), attention-deficit/hyperactivity disorder (ADHD),
substance use disorder (SUD) and major depressive
disorder (MDD) reported in childhood and adolescence is
gradually increasing.’® However, compared to other
childhood diseases, child and adolescent mental
disorders do not attract enough attention from health
systems. Access to child and adolescent psychiatrists is
still difficult, except for provincial and large district
centers. In places where child and adolescent
psychiatrists are not available, adult psychiatrists can
intervene in psychiatric disorders in this age group.! Our
aim in this study is to examine the sociodemographic and
clinical characteristics of the cases who admitted to the
adult psychiatry outpatient clinic of a district state
hospital.

This was retrospective, cross-sectional and descriptive
study. All cases under the age of 18 who admitted to the
adult psychiatry outpatient clinic of the Kahta State
Hospital between June 1, 2019 and June 1, 2020 were
included in the study. Sociodemographic and clinical data
of the cases were accessed through the patient registry
system. All psychiatric diagnoses were according to the
fifth edition of Diagnostic and Statistical Manual of
Mental Disorders (DSM-5).# Approval was obtained from
the Adiyaman University Non-Interventional Ethics
Committee for this study (Decision Date: 20/10/2020,
Decision Number: 2020/9-30). In statistical analysis,
descriptive data and continuous variables were given as
meanztstandard deviation, and categorical variables as
frequency and percentage. Chi-square test was used in
comparison of independent variables in categorical data
and independent sample t test was used for numerical
data. Statistical significance level was accepted as p<0.05.
Seventy-three cases admitted to the adult psychiatry
outpatient clinic on the specified dates. Twenty-one
(28.76%) of the cases were female and 52 (71.14%) were
male. While the mean age was 15.47t1.74 years in
females, it was 14.96+1.65 years in males (p=0.241). The
mean age in total was 15.10+1.68 years. The median age
was 15 years; the minimum age was 12 years; the
maximum age was 17 years. Health insurance of 42 cases
were “Yesil Kart”; of 21 cases were “Sosyal Sigortalar
Kurumu-SSK”; of 5 cases were “Bagkur”; and 5 cases had
paid entrance. In terms of diagnosis; There were 13 cases
with mental retardation, 6 cases with MDD, 5 cases with
psychotic disorder, 3 cases with bipolar disorder, 8 cases
with ADHD, 6 cases with generalized anxiety disorder, 3
cases with stuttering, 8 cases with ASD, 6 cases with SUD.
The diagnosis of 15 cases was general psychiatric
examination (GPE). ASD, SUD, MDD, and GPE diagnoses
were significantly higher in males (p<0.05). In 18 cases (2
females, 16 males) the reason for admission was forensic.
In 14 of these forensic cases, the reason was “realizing
and distinguishing”, the reason was “guardianship” in 3
cases and was article 32 of the Turkish Penal Code one of
them. Forensic admission was higher in males than
females (p=0.004). Thirty-nine cases had a history of
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psychotropic drug use. There was no significant
difference between males and females in terms of health
insurance (p=0.340) and the history of psychotropic drug
use (p=0.250).

The absence of a child and adolescent psychiatrist in the
hospital and the proximity of the hospital where child and
adolescent psychiatrists are located to our district
hospital affects the profile of the cases in this age group.
Psychiatric cases with agitation and forensic cases are
more frequently admitted to the adult psychiatry
outpatient clinic of the hospital in the child and
adolescent age group. Examination of child and
adolescent psychiatry cases under the age of 18 is not
routinely performed in the hospital where the study was
conducted, except for emergency and forensic cases. In
this sense, based on these data, it is not appropriate to
comment on the child and adolescent psychiatry patient
profile in the hospital or district. This study shows that
male gender was the majority, the number of forensic
cases constituted one fourth of all admissions, the most
common reason for forensic admission was “realizing and
distinguishing”, and the most common psychiatric
diagnosis was mental retardation. Comparison of the
data of this study with the data of similar studies to be
conducted in the future will provide a better clarification
on the current topic. Further prospective studies may
provide more detailed consideration of the variables.

Compliance with Ethical Standards

Approval was obtained from the Adiyaman University
Non-Interventional Ethics Committee (Decision Date:
20/10/2020, Decision Number: 2020/9-30).
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EVALUATION OF THE RELATIONSHIP OF POSTPARTUM DEPRESSION AND
SOCIAL SUPPORT IN WOMEN WITH VAGINAL AND CESAREAN DELIVERY

VAJINAL VE SEZARYEN DOGUM YAPAN KADINLARDA POSTPARTUM DEPRESYON VE
SOSYAL DESTEK ILISKISININ DEGERLENDIRILMESI

@ Sevil Sahin®”, @Déndu Sevimli?, @ Kevser llcioglu3, @Alaattin Unsal*
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ABSTRACT

Objective: This study was conducted to determine the prevalence
of postpartum depression in women following normal vaginal
delivery and caesarean section, to review some variables that are
believed to be associated and to assess the relationship between
the level of social support and postpartum depression.

Methods: The study group consisted of 710 women in total. In the
study group, 355 women had normal vaginal delivery and 355
women had Caesarean section. The Edinburgh Postnatal
Depression Scale was used to determine the level of postpartum
depression. Level of social support was assessed with the
Multidimensional Scale of Perceived Social Support. The
questionnaire forms prepared in line with the study objective
were completed by the investigators with face-to-face interview
method. Chi-square test, Student’s t-test and Mann-Whitney U
test were used for statistical analyses.

Results: Prevalence of postpartum depression was found to be
24.4% in this study. Prevalence of postpartum depression was
21.7% in women who had normal vaginal delivery and 27.0% in
women who had Caesarean section. Level of perceived social
support was higher in women who had Caesarean section. It was
determined that the levels of social support perceived by women
with postpartum depression were lower in both normal vaginal
delivery group and Caesarean section group.

Conclusion: Postpartum depression is one of important mental
health problems in women. In our study, no difference in
prevalence of postpartum depression was found in women who
had normal vaginal delivery and Caesarean section. Level of
perceived social support was higher in women who had Caesarean
section.

Keywords: Postpartum women, postpartum depression, social
support, vaginal delivery, cesarean delivery

oz

Amag: Bu c¢alisma, normal vajinal yolla ve sezaryen ile dogum
yapanlar arasinda postpartum depresyon sikliginin saptanmasi,
iliskili oldugu dusunllen bazi degiskenlerin incelenmesi ve sosyal
destek  duzeyi ile  postpartum  depresyon iliskisinin
degerlendirilmesi amaciyla yapilmistir.

Yontem: Calisma grubu 355’i Normal Vajinal Yolla, 355’i de
Sezaryen ile Dogum yapan toplam 710 kadindan olusmustur.
Postpartum depresyon dizeyinin degerlendirilmesinde Edinburg
Dogum Sonu Depresyon Olgegi kullaniimistir. Sosyal destek diizeyi
ise Cok Boyutlu Alglanan Sosyal Destek Olcegi ile
degerlendirilmistir. Calismanin amacina uygun olarak hazirlanan
anket formlar, ylz ylze goérisme yontemi ile arastirmacilar
tarafindan doldurulmustur. istatistiksel analizler icin Ki-kare testi,
Student t testi ve Mann-Whitney U testi kullaniimigtir.

Bulgular: Bu ¢alismada postpartum depresyon sikligi %24,4 olarak
saptanmistir. Normal vajinal yolla dogum yapanlarda postpartum
depresyon sikligi %21,7, sezaryen ile dogum vyapanlarda ise
%27,0'dir. Sezaryen ile dogum yapanlarin algiladiklari sosyal
destek dizeyi daha yuksekti. Hem normal vajinal yolla dogum
yapanlarda hem de sezaryen ile dogum yapanlarda postpartum
depresyon saptananlarin algiladiklari sosyal destek diizeylerinin
daha disiik oldugu saptanmistir.

Sonug: Postpartum depresyon, onemli kadin ruh saghgi
sorunlarindan biridir. Calismamizda normal vajinal yolla ve
sezaryen ile dogum yapanlar arasinda postpartum depresyon
sikhigl agisindan bir fark bulunamadi. Sezaryen ile dogum
yapanlarin algiladiklari sosyal destek duzeyi daha yuiksekti.
Anahtar Kelimeler: Postpartum doénem kadin, postpartum
depresyon, sosyal destek, normal vaginal dogum, sezaryen dogum
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Sahin et al., Postpartum Depression and Social Support

Introduction

Pregnancy and childbirth are very important and life-
changing events. Childbirth is one of the most special
experiences in women’s life. Women go through
biological, physiological and psychosocial changes during
pregnancy. Physiological process of pregnancy and
delivery also affects emotions of women. Childbirth is a
process involving fear, anxiety, doubt and happiness,
which is also shaped by body’s childbearing ability,
woman’s faith, safety of delivery environment, and care
given to a woman during pregnancy, delivery and
postpartum period.>? In the postpartum period, the risk
of developing some mental disorders, particularly
depression, is very high in women.® While postpartum
depression onset usually begins in the first 4 weeks after
childbirth, it may also start within the first year, last long
years or cause postpartum psychosis.*

Global prevalence of postpartum depression (PPD) is
estimated to be 7-30%.3° In the studies conducted in
Turkey, prevalence of postpartum depression is reported
to range from 15.0% to 51.3%.5% During pregnancy and
the postnatal period, anxiety disorders, including panic
disorder, generalised anxiety disorder, obsessive
compulsive disorder, post-traumatic stress disorder and
tokophobia (an extreme fear of childbirth), can occur on
their own or can coexist with depression.®

Insufficient social support is known to be one of
important risk factors for postpartum depression.>*®
Social support can be defined as material and moral
support provided to a person by their inner circle usually
in the face of a stressful event.’®!! Determined to be
closely related to mental health of a person, social
support cannot eliminate the situations causing stress
but it reduces anxiety and desperation, promotes
willingness to try new methods for stress management,
boosts self-confidence, and allows easier toleration of
stress.'>'® Regardless of its nature, social support
provided by inner circle alleviates feeling of desperation
and boosts self-confidence in stress management.
Furthermore, it meets fundamental social needs of
individuals such as love, devotion, self-respect and sense
of belonging to a group with a positive impact on physical
and psychological health.'#%

This study was conducted to determine the prevalence of
postpartum depression in women following normal
vaginal delivery and Caesarean section, to review some
variables that are believed to be associated and to assess
the relationship between the level of social support and
postpartum depression.

Methods

Study Design and Setting

This is a descriptive and relation-seeking study conducted
on postpartum women presented to a Training and
Research Hospital’s Gynecology and Obstetric Polyclinic
in Sakarya between January and June 2019.
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Participants

Sample size for this study was calculated as minimum 710
(Power of test: 0.842, p: 0.30, Comparison p: 0.25). In the
study group, 355 women (50.0%) had normal vaginal
delivery and 355 women (50%) had Caesarean section.
The women presented to Training and Research
Hospital’'s Gynecology Polyclinic in Sakarya during the
study were informed about the objective and purpose of
the study. After written consent was obtained from the
women who agreed to take part in the study, previously
prepared questionnaires were completed by the
investigators with face-to-face interview method. Over
20 years old, postpartum 6 weeks, pregnant women
without chronic diseases, without multiple pregnancy
and healthy babies were included in the study. The
interview was conducted alone with the woman only.
This procedure lasted for approximately 15-20 minutes.
The rules stated in the Helsinki Declaration were
complied in the stage of data collection.

Data Sources and Measurement

A questionnaire was prepared based on the literature to
collect data.>>7 Questionnaire included questions about
some socio-demographic characteristics of women,
some obstetric and marriage characteristics, some

problems developing during pregnancy, some
characteristics about the infant as well as items of the
Edinburgh Postnatal Depression Scale and

Multidimensional Scale of Perceived Social Support.

In our study, postpartum depression level was assessed
with the Edinburgh Postnatal Depression Scale. The scale
was developed by Orr et al. Turkish reliability and validity
study of the scale was performed by Engindeniz et al. The
scale consists of 10 items with 4-point Likert type. ltems
3,5,6,7,8,9and 10 are scored as 3, 2, 1 and 0 according
to decreased severity. Other items are reversed scored.
Higher scores denote higher severity of depression.
Individuals who obtained a score of 12/13 from this scale
were regarded to have “postpartum depression”. 1617
Engindeniz et al. for Cronbach's alpha value was
calculated as 0.72 and 0.70 for our study.

The Multidimensional Scale of Perceived Social Support
developed by Zimet et al. was used to assess levels of
social support provided to women. Its validity and
reliability study in Turkey was conducted by Eker and
Arkar. This scale allows assessment of perceived support
from family, friends and other important people. The
scale contains 12 items scored from 1 “very strongly
disagree” to 7 “very strongly agree.” The possible score
range is between 12 and 84. Higher scores indicate high
levels of perceived social support.*®*° Eker and Arkar for
Cronbach's alpha value was calculated as 0.89 and 0.84
for our study.

The women who are actively engaged with a revenue-
generating business were defined as “employed”.
Income status was defined as sufficient, medium or
insufficient in the women's own statements.

In the current study, the term ‘smoker’ was defined as an
individual smoking at least one cigarette per day.
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A woman having chronic disease was defined as a woman
having any chronic disease diagnosed by a physician,
such as cardiovascular system diseases, hypertension,
diabetes mellitus, bronchial asthma, or chronic
obstructive pulmonary disease.

Required Approvals

The approval of Sakarya University’s Ethics Committee
for Researches Other Than Drugs and Medical Devices
was obtained with the resolution (number and dated
71522473/050.01.04/259) and permission of hospital
management were obtained to conduct the study.

Statistical Analysis

The data obtained was evaluated in IBM SPSS (version
20.0) Statistical Package Program in computer. Shapiro-
Wilk test was used to determine the normal distribution
of data. Number, percentage, average, standard
deviation, minimum, maximum and median values of
were used for descriptive statistics. Chi-square test,
Student’s t-test and Mann-Whitney U test were used for
statistical analyses. Pearson chi-square test and
advanced chi-square analysis were used as the
relationship test. Statistical significance was accepted as
p<0.05.

Results

In the study group, 355 (50.0%) women had normal
vaginal delivery and 355 (50.0%) women had Caesarean
section. Their ages ranged from 19 to 43 with a mean age
of 28.96 + 5.40 years.

Ages ranged from 19 to 42 with a mean age of 28.20 +
5.21 years in women who had normal vaginal delivery
and 19 to 43 with a mean age of 29.72 £ 5.48 years in
women who had Caesarean section (t=3.769; p=0.001). It
has been found that the average age of people who
delivered by cesarean section is higher than those who
had vaginal delivery. Prevalence of postpartum
depression was found to be 24.4% (n=173) in this study.
Prevalence of postpartum depression was 21.7% (n=77)
in women who had normal vaginal delivery and 27.0%
(n=96) in women who had Caesarean section. The
distribution of women with and without postpartum
depression in the study group by mode of delivery and
some socio-demographic characteristics is given in Table
1la and Table 1b.

In the study group, number of women who had one
pregnancy was 144 (40.6%) in normal vaginal delivery
group and 106 (29.9%) in Caesarean section group. 322
(90%) of women who had normal vaginal delivery and
296 (83.4%) of women who had Caesarean section stated
that it was a wanted pregnancy. The first marriage ranged
from 13 to 36 with a mean age of 21.38 £ 4.00 years in
women who had normal vaginal delivery and 13 to 40
with a mean age of 22.21 + 4.25 years in women who had
Caesarean section (t=2.65; p=0.008). Distribution of
women with and without postpartum depression in
normal vaginal delivery and Caesarean section groups by
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some obstetric and marriage characteristics is given in
Table 2.

In the normal vaginal delivery group, 64 (18.0%) women
had a history of any health problem during pregnancy, 9
(2.5%) had a history of physical trauma, 234 (63.1%) had
a history of food craving and 12 (3.4%) had a history of
antidepressant use during pregnancy. In the Caesarean
section group, 69 (19.4%) women had a history of any
health problem during pregnancy, 14 (3.9%) had a history
of physical trauma, 227 (63.9%) had a history of food
craving and 8 (2.3%) had a history of antidepressant use
during pregnancy. Distribution of women with and
without postpartum depression in normal vaginal
delivery and Caesarean section groups by some problems
during pregnancy is given in Table 3.

In women who had normal vaginal delivery, 125 (35.2%)
had a girl and 230 (64.8%) had a boy. Number of women
who had a baby with a birth weight of 2500-3499 g was
246 (69.3%). 129 (36.3%) women had a baby with a
health problem. In women who had Caesarean section,
155 (43.7%) had a girl and 200 (56.3%) had a boy. Number
of women who had a baby with a birth weight of 2500-
3499 g was 202 (56.9%). 70 (19.7%) women had a baby
with a health problem. Distribution of women with and
without postpartum depression in normal vaginal
delivery and Caesarean section groups by some
characteristics of infant is given in Table 4.

The scores obtained from the Scale of Social Support by
the women in the study group ranged from 19 to 84 with
a mean score of 73.38 + 13.23. The scores obtained from
the Scale of Social Support ranged from 19 to 84 with a
mean score of 71.08 £ 13.79 in women who had normal
vaginal delivery and 12 to 84 with a mean score of 73.89
+ 14.54 in women who had Caesarean section (t=4,656;
p=0.001). The average score from the social support scale
in those who have given cesarean section was found to
be higher than those who gave normal birth. Distribution
of scores obtained from the Scale of Social Support by
women with and without postpartum depression in the
study group is given and distribution of scores obtained
from the Scale of Social Support by women in normal
vaginal delivery and Caesarean section groups is given in
Table 5.

Table 1a. The distribution of women with and without postpartum
depression in the study group by mode of delivery

Postpartum depression Test
value

Mode of No Yes Total 0 p)
delivery n (%) n (%) n (%)
Normal
vaginal 278 (78.3) 77 (21.7) 355 (50.0)
delivery 2.759;
Caesarean 0.097

. 259 (73.0) 96 (27.0) 355 (50.0)
section
Total 537 (75.6) 173 (24.4) 700 (100.0)
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Table 1b. Distribution of women with and without postpartum depression in normal vaginal delivery and Caesarean section groups by some socio-
demographic characteristics

Normal Vaginal Delivery Caesarean Section
Postpartum Depression Postpartum Depression
Some socio-demographic No Yes No Yes
characteristics n (%)* n (%)* n (%)* n (%)*
Age group
<24 117 (72.7) 44 (27.3) 48 (69.6) 21(30.4)
25-29 174 (75.0) 58 (25.0) 81 (74.3) 28(25.7)
230 246 (77.6) 71(22.4) 130(73.4) 47 (26.6)
Test value (X% p) 1.484; 0.476 0.525; 0.769
Educational status
Secondary school and below 144 (75.4) 47 (24.6) 130 (67.7) 62 (32.3)
High school and above 134 (81.7) 30 (18.3) 129(79.1) 34 (20.9)
Test value (X% p) 2.071; 0.150 5.840; 0.016
Employment status
Employed 67 (74.4) 23 (25.6) 36 (64.3) 20(35.7)
Unemployed 211 (79.6) 54 (20.4) 223 (74.6) 76 (25.4)
Test value (X% p) 0.778;0.378 2.039; 0.153
Family income status
Good 99 (85.3) 17 (14.7) 83(79.8) 21(20.2)
Moderate 177 (76.6) 54 (23.4) 171 (73.4) 62 (26.6)
Poor 2(25.0) 6(75.0) 5(27.8) 13(72.2)
Test value (X2 p) 17.152; 0.001 21.119; 0.001
Family type
Nucleus 205 (76.5) 63 (23.5) 209 (71.6) 83 (28.4)
Extended 73 (83.9) 14 (16.1) 50 (78.4) 13 (20.6)
Test value (X2 p) 1.712; 0.191 1.223; 0.269
Smoking
Non-smoker 214 (80.1) 53 (19.9) 205 (75.4) 67 (24.6)
Smoker 64 (72.7) 24 (27.3) 54 (65.1) 29 (34.9)
Test value (X2 p) 1.732; 0.188 2.922;0.087
History of a physician-diagnosed
disease requiring constant drug use
No 253 (77.6) 73 (22.4) 223 (73.6) 80 (26.4)
Yes 25 (86.2) 4 (13.8) 36 (69.2) 16 (30.8)
Test value (X% p) 0.708; 0.400 0.236; 0.627
Total 278 (78.3) 77 (21.7) 259 (73.0) 96 (27.0)

*Percentages based on the line total

Table 2. Distribution of women with and without postpartum depression in normal vaginal delivery and Caesarean section groups by some obstetric and
marriage characteristics

Normal Vaginal Delivery Caesarean Section
Postpartum Depression Postpartum Depression
Some obstetric and marriage characteristics No Yes No Yes
Number of pregnancy
1 124 (86.1) 20(13.9) 80 (75.5) 26 (24.5)
2 78 (75.0) 26 (25.0) 62 (75.6) 20 (24.4)
23 76 (71.0) 31(29.0) 117 (70.1) 50 (29.9)
Test value (X% p) 9.171; 0.010 1.343;0.511
Gestational week
<36 37 (78.7) 10 (21.3) 80 (75.5) 26 (24.5)
37-40 197 (77.3) 58 (22.7) 62 (75.6) 20 (24.4)
>41 44 (83.0) 9(17.0) 117 (70.1) 50 (29.9)
Test value (X% p) 0.864; 0.649 1.343;0.511
Wanted pregnancy
Unwanted 26 (78.8) 7 (21.2) 43 (72.9) 16 (27.1)
Wanted 252 (78.3) 70 (21.7) 216 (73.0) 80 (27.0)
Test value (X% p) 0.000; 1.000 0.000, 1.000
Postpartum period (week)
<4 37 (74.0) 13 (26.0) 21(72.4) 8(27.6)
5-14 53 (81.5) 12 (18.5) 55 (72.4) 21(27.6)
15-24 64 (75.3) 21(24.7) 48 (64.9) 26 (35.1)
>25 124 (80.0) 31(20.0) 135 (76.7) 41(23.3)
Test value (X% p) 1.661; 0.646 3.727;0.293
Number of childbirths
1 133 (82.6) 28 (17.4) 86 (69.4) 38 (30.6)
2 80 (74.8) 27 (25.2) 81(77.9) 23(22.1)
>3 65 (74.7) 22 (25.3) 92 (72.4) 35 (27.6)
Test value (X% p) 3.205; 0.201 2.113; 0.348
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Table 2 (Continued)

First marriage age

<19 101 (75.9) 32 (24.1) 64 (67.4) 31(32.6)
20-24 116 (78.4) 32 (21.6) 137 (76.5) 42 (23.5)
225 61 (82.4) 13 (17.6) 58 (71.6) 23 (28.4)
Test value (X% p) 1.181; 0.554 2.741;0.254

Marriage type

Arranged 55 (65.5) 29 (34.5) 59 (67.8) 28 (32.2)
Love 170 (83.3) 34 (16.7) 169 (76.1) 53 (23.9)
Bride kidnapping/elopement 53(79.1) 14 (20.9) 31(67.4) 15 (32.6)
Test value (X% p) 11.201; 0.004 3.018;0.221

Total 278 (78.3) 77 (21.7) 259 (73.0) 96 (27.0)

*Percentages based on the line total

Table 3. Distribution of women with and without postpartum depression in normal vaginal delivery and Caesarean section groups by some problems

during pregnancy

Normal Vaginal Delivery
Postpartum Depression

Caesarean Section
Postpartum Depression

No Yes No Yes
Some problems during pregnancy n (%)* n (%)* n (%)* n (%)*
History of any health problem during pregnancy
No 228 (78.4) 63 (21.6) 219 (76.6) 67 (23.4)
Yes 50(78.1) 14 (21.9) 40 (58.0) 29 (42.0)
Test value (X% p) 0.000; 1.000 8.830; 0.003
History of physical trauma during pregnancy
No 275 (79.5) 71(20.5) 252 (73.9) 89 (26.1)
Yes 3(33.3) 6 (66.7) 7 (50.0) 7 (50.0)
Test value (X% p) Fisher; 0.004 Fisher; 0.064
History of food craving during pregnancy
No 109 (83.2) 22 (16.8) 84 (65.6) 44 (34.4)
Yes 169 (75.4) 55 (24.6) 175 (77.1) 52 (22.9)
Test value (X% p) 2.930; 0.087 5.455; 0.020
History of antidepressant use during pregnancy
No 267 (77.8) 76 (22.2) 253 (72.9) 94 (27.1)
Yes 11 (91.7) 1(8.3) 6(75.0) 2 (25.0)
Test value (X% p) Fisher; 0.475 Fisher; 1.000
History of antidepressant use before pregnancy
No 271 (79.5) 70 (20.5) 245 (73.4) 89 (26.6)
Yes 7 (50.0) 7 (50.0) 14 (66.7) 7 (33.3)
Test value (X% p) Fisher; 0.016 0.173;0.677
Total 278 (78.3) 77 (21.7) 259 (73.0) 96 (27.0)

*Percentages based on the line total

Table 4. Distribution of women with and without postpartum depression in normal vaginal delivery and Caesarean section groups by some characteristics

of infant

Normal Vaginal Delivery
Postpartum Depression

Caesarean Section
Postpartum Depression

No Yes No Yes
Some characteristics of infant n (%)* n (%)* n (%)* n (%)*
Sex
Male 178 (77.4) 52 (22.6) 144 (72.0) 56 (28.0)
Female 100 (80.0) 25 (20.0) 115 (74.2) 40 (25.8)
Test value (X% p) 0.324; 0.569 0.213; 0.644
Birth weight (gram)
<2499 14 (73.7) 5(26.3) 24 (57.1) 18 (42.9)
2500-3499 195 (79.3) 51 (20.7) 145 (71.8) 57 (28.2)
> 3500 69 (76.7) 21(23.3) 90 (81.1) 21(18.9)
Test value (X% p) 0.515; 0.773 9.178; 0.010
Any health problem
No 178 (78.8) 48 (21.2) 226 (79.3) 59 (20.7)
Yes 100 (77.5) 29 (22.5) 33 (47.1) 37 (52.9)
Test value (X% p) 0.075; 0.785 27.844; 0.001
Breastfeeding status
No breastfeeding 65 (77.4) 19 (22.6) 92 (73.0) 34 (27.0)
Breastfeeding 213 (78.6) 58 (21.4) 167 (72.9) 62 (27.1)
Test value (X% p) 0.007; 0.932 0.000; 0.985
Total 278 (78.3) 77 (21.7) 259 (73.0) 96 (27.0)

*Percentages based on the line total
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Table 5. Distribution of scores obtained from the Scale of Social Support by women with and without postpartum depression in normal vaginal delivery

and Caesarean section groups

Normal Vaginal Delivery

Caesarean Section Total

Postpartum Scale of Social Support Score Scale of Social Support Score Scale of Social Support Score

depression n (%) Median (min-max) Median (min-max) Median (min-max)

No 537 (75.6) 78.0 (23.0-84.0) 82.0 (25.0-84.0) 79.0 (23.0-84.0)

Yes 173 (24.4) 63.0 (19.0-84.0) 72.5(12.0-84.0) 69.0 (12.0-84.0)

Total 710 (100.0) 76.0 (19.0-84.0) 81.0 (12.0-84.0) 78.0 (12.0-84.0)

*

(T;s;)"a'”e 6.508; 0.001 5.122; 0.001 7.722;0.001
*Mann-Whitney U test
Discussion being in a caring position for more than one child.

Prevalence of postpartum depression (PPD) was found to
be 24.4% in this study. Prevalence of postpartum
depression ranges from 15% to 51.3% in the studies
conducted in Turkey.®® Prevalence of postpartum
depression differs in literature. Compared to studies
conducted, prevalence of postpartum depression is
lower in our study. This low prevalence may result from
timing of measurement as well as personal and cultural
factors. In the same way, literature determined higher
depressive complaints in women with high risk of
Caesarean section.?®?! |In our study findings, no
difference in prevalence of postpartum depression was
found in women who had normal vaginal delivery and
Caesarean section.

In our study, no difference in prevalence of postpartum
depression was determined in women who had normal
vaginal delivery and Caesarean section in terms of age
groups, educational status and employment. It was
determined that prevalence of postpartum depression
was only higher in women who had poor family income
in the Caesarean section group. In the literature, Ozkan
et al. determined that there was no significant difference
between prevalence of postpartum depression and
demographic characteristics and only the group with
poor income status was statistically different than the
group with good income status.?? Ceber found that there
was no difference in terms of age, social security status,
employment and family type with a depression risk of
2.87 times higher in women having an extended family
than women having a nuclear family and 5 times higher
in women with unplanned pregnancy than women with
planned pregnancy. 23 In our study, it was determined
that socio-demographic characteristics had no effect on
the risk of postpartum depression but women with poor
income status may be at risk of depression.

In our study, it was found that prevalence of postpartum
depression was higher in women who had 3 or more
pregnancy in the normal vaginal delivery group, that
there was no difference between number of pregnancy
and prevalence of postpartum depression in the
Caesarean section group and that there was no
difference in the prevalence of postpartum depression in
terms of pregnancy period and wanted/unwanted status
of pregnancy in both groups. This may be due to the fact
that the mother feels inadequate and exhausted due to

311

Goweda & Metwally has shown that mothers with
multiple children are more likely to have depression than
those with only one child.?* In the same study, beside
previous factors increasing risk of depression, unplanned
pregnancy was found to be one of the significant factors
in the current study to increase Edinburgh Postnatal
Depression Scale scores. Ceber found that the risk of
depression was 5 times higher in women with unplanned
pregnancy than those with planned pregnancy.?®
Because multi-parity increases both the physical and
financial burden of childcare, it can increase the risk of
family stress and Postpartum Depression.

Ozkan et al. reported that the difference between the
scores of the Edinburgh Postnatal Depression Scale in
women having their first pregnancy and women having
more than one pregnancy was statistically significant in
favor of women having their first pregnancy.?? Although
primiparous mothers have higher scores of Postnatal
Depression Scale, the difference is not significant.
Postnatal depression scores may be higher due to
increased stress after childbirth in primiparous mothers.
Likewise, while there is no statistical difference between
Caesarean section and vaginal delivery in terms of
postpartum depression risk, mean scores obtained from
the Edinburgh Postnatal Depression Scale by women in
the Caesarean section group were found to be higher.
This may be caused by higher number of problems
experienced in the postpartum period by mothers who
had Caesarean section and higher scores of traumatic
childbirth perception in the Caesarean section group.

In our study, no difference in terms of prevalence of
postpartum depression was determined between
women with and without a history of health problem
during pregnancy in the normal vaginal delivery group.
However, the prevalence of postpartum depression was
found to be higher in women with no history of health
problem during pregnancy in the Caesarean section
group. The results of our study are consistent with the
literature.

Our study found that the women who used
antidepressant before pregnancy in the normal vaginal
delivery group had higher prevalence of postpartum
depression and that there was no difference in terms of
prevalence of postpartum depression between women
who used and didn’'t use antidepressant before
pregnancy in the Caesarean section group. It was
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reported that the risk of developing postpartum
depression is 3 times higher in people with a history of
depression. In the literature, it is stated that pregnancy
stress affects the postpartum period of the mother and
causes depression, low birth weight and premature
birth.2526

In our study, it was found that there was no difference
between women having a baby with and without health
problem in terms of prevalence of postpartum
depression in the normal vaginal delivery group;
however, women having a baby with a health problem in
the Caesarean section group had higher prevalence of
postpartum depression. No relationship was determined
between postpartum depression and the infant’s health.
Gumus et al. reported that having a baby with a health
problem is an important risk factor for postpartum
depression.?’

In our study, the level of social support perceived by
women who had Caesarean section was higher than
those who had normal vaginal delivery. Social support
ensures well-being of both mother and fetus. Having
limited social support during preghancy may cause
depression during pregnancy or in postpartum period#.
Furthermore, it is associated with low birth weight and
increases smoking during pregnancy, birth complications,
the risk of premature labor and intrauterine growth
retardation.3%3! Women need to receive support and feel
that they are cared during pregnancy.30 32 Pregnant
women prefer to receive support from emotionally
strong people.31 32 74.5% of the women in Turkey need
social support for childbirth. Women expect to receive
support mostly from their family, spouse and healthcare
professionals.3*

Psychosocial factors that increase the risk of postpartum
depression are lack of social support, financial problems,
stressful events and unwanted pregnancies.?* Unplanned
pregnancy disrupts maternal bond after childbirth and
the risk of depression increases in mothers who cannot
develop a bond with their baby. Ozkan et al. reported
that the risk of depression is higher in mothers having
unplanned pregnancy.? In a study conducted to review
maternal depression in planned and unplanned
pregnancies, it was reported that women who had
unplanned pregnancy are at risk of developing
depression 2.5 times higher than those who had planned
pregnancy in both assessments (during pregnancy and
childbirth).33 The results of our study are consistent with
the literature.

The scores obtained from the scale of social support by
the women who had postpartum depression in the study
group were found to be lower. It was determined that the
levels of social support perceived by women with
postpartum depression were lower in both normal
vaginal delivery group and Caesarean section group.

Conclusion

Postpartum depression is one of important mental health
problems in women. In our study, no difference in
prevalence of postpartum depression was found in
women who had normal vaginal delivery and Caesarean
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section. In the Caesarean section group, postpartum
depression was higher in women whose educational level
is secondary school and lower, whose family income level
is poor, those with a history of any health problem during
pregnancy, those with no history of food craving during
pregnancy, those who gave birth to a baby with a birth
weight of <2500 g and those having a baby with a health
problem. Level of perceived social support was higher in
women who had Caesarean section. It was determined
that the levels of social support perceived by women with
postpartum depression were lower in both normal
vaginal delivery group and Caesarean section group.
Screenings for early diagnosis of postpartum depression,
offering psychological counseling to women to cope with
this problem and increasing social support level may be
advantageous. More comprehensive studies are required
to establish the relationship between mode of delivery
and postpartum depression.

Limitations

The limitations of the study may include the facts that it
is differences between normal delivery and women who
have been given by cesarean section, and they are not
matched and there are differences between the
sociodemographic characteristics, negative childbirth
experience is associated with postpartum depression no
questions asked, a cross-sectional study, it was
conducted on the women who presented to one hospital
only and it is not possible to establish definitive diagnosis
with the scales used.
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AFTOZ STOMATIT, FARANJIT VE ADENIT iLE SEYREDEN PERIYODIK ATES
(PFAPA) iLE TAKiPLi HASTALARIN KLINiK iZLEM VE TEDAVI YANITLARI

CLINICAL FOLLOW-UP AND TREATMENT RESPONSES OF PATIENTS WITH PERIODIC
FEVER WITH APHTHOUS STOMATITIS, PHARYNGITIS, AND ADENITIS (PFAPA)
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0oz

Amag: Cocuk romatoloji poliklinigine aftdz stomatit, faranjit ve adenit ile
seyreden periyodik ates (PFAPA) tanisi ile izlenen hastalarin klinik ve tedavi
yanitlarinin degerlendirmesini amagladik.

Yoéntem: Agustos 2020-Agustos 2022 arasinda PFAPA tanisi alan olgularin
klinik 6zellikleri, laboratuvar verileri ve tedavi yanitlari geriye dontik olarak
incelendi.

Bulgular: Calismaya 109 hasta dahil edildi. Hastalarin 41’i (%37,6) kiz, 68'i
(%62,4) ise erkekti. Hastalarin ortanca yasi 46 (17-165) aydi. Atesten sonra
gorilen en sik klinik bulgular sirasiyla; farenjit (%76,1), kript (%61,5), oral
aft (%46,8) ve karin agrisiydi (%38,5). Altmis bes hasta (%59,6) atak
esnasinda steroid (1 mg/kg/doz) ile tedavi edildi ve 52’sinin (%80) atagi
steroid ile sonlandi. Ancak 9 (%13,8) hasta steroid sonrasinda atak
sikliginda artis oldugunu bildirdi. Kirk bir (%37,6) hastaya kolsisin verildi.
Hastalarin yaklasik yarisi (%53.6) kolsisin ile atak sikliginin azaldigini
soyledi. Sekiz hastaya tonsilektomi yapildi. Tonsilektomi sonrasinda tiim
hastalar ataklarinin sonlandigini veya belirgin azaldigini bildirdi. Kolsisin
yaniti olan hastalarin hepsinde MEFV (MEditerranean FeVer) gen
analizlerinde mutasyon saptandi.

Sonug: En sik gorilen periyodik ates sendromu olmasi nedeni ile klinik
pratikte gocuk hekimlerinin sik sik karsisina gikan bir tablodur. Referans
merkez olarak gorev alan klinigimizdeki tecriibeler bu hastalarla gtinlik
pratiginde ugrasan ¢ocuk hekimlerine bir yol haritasi gizebilir.

Anahtar Kelimeler: PFAPA, tekrarlayan ates, ailevi Akdeniz atesi

ABSTRACT

Objective: We aimed to evaluate the clinical and treatment responses of
patients who were followed with the diagnosis of periodic fever with
aphthous stomatitis, pharyngitis, and adenitis (PFAPA).

Methods: The clinical features, laboratory data, and treatment responses
of patients diagnosed with PFAPA between August 2020 and August 2022
were analyzed, retrospectively.

Results: The study group consisted of 109 patients. Of them, 41 (37.6%)
were female and 68 (62.4%) were male. The median age of the patients
was 46 (17-165) months. The most common clinical finding was fever,
followed by pharyngitis (76.1%), exudative pharyngitis (61.5%), oral
aphthous (46.8%), and abdominal pain (38.5%). Sixty-five patients (59.6%)
were treated with steroids (1 mg/kg/dose) during the attack, and the
attacks of 52 (80%) patients ended with steroids. However, 9 (13.8%)
patients reported an increased frequency of attacks after steroids. Forty-
one (37.6%) patients were given colchicine. About half of the patients
(53.6%) stated that the frequency of attacks decreased with colchicine.
Eight patients underwent tonsillectomy. After tonsillectomy, all patients
reported that their attacks stopped or decreased significantly. The MEFV
(MEditerranean FeVer) gene analyses revealed at least one mutation in all
patients who were responsive to colchicine.

Conclusion: Since PFAPA is the most common periodic fever syndrome,
pediatricians frequently encounter this issue in daily clinical practice. Our
experiences about this common rheumatic disease as a reference center
may provide a roadmap for pediatricians while dealing with these patients.
Keywords: PFAPA, periodic fever, familial Mediterranean fever
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Giris

Otoinflamatuar hastaliklar dogal bagisiklik sisteminin
hastaliklaridir ve otoimmin hastaliklardan farkli olarak
otoantikorlar veya antijen-spesifik T hicreleri ile iliskili
degildir.! Tekrarlayan ates sendromlari otoinflammatuar
hastaliklarin  prototipini olusturur. PFAPA sendromu
diinyada en sik gorilen tekrarlayan ates sendromudur.
Klasik klinik bulgulari yineleyen ates, aftéz stomatit,
farenjit ve servikal adenittir. Hastalik genellikle erken
¢ocukluk déneminde klinik bulgu verir ve baglangici
genellikle bes yas altindadir.? Hastalik her ne kadar sik
gorilse de sikligini ortaya koyan net bir epidemiyolojik
calisma yoktur. Norveg’te yapilan bir c¢alismaya gore
kiimiltatif insidansi on binde 2,3 olarak bildirilmistir.3
Hastaligin etyopatogenezi net olarak bilinmemektedir. En
stk kabul goren goris, hastaliga egilimi olan bireylerde
bagisikhk sisteminin bir tetikleyiciye abartih yanit
vermesidir.* Ayrica, bazi ¢alismalar MEFV genindeki
mutasyonlarin PFAPA hastaliginda dizenleyici bir roli
oldugunu savunmaktadir.®

Hastalik ataklar halinde seyretmektedir. Her ne kadar atak
arasi c¢ocuklar tamamen normal olsa da hastalik hem
cocuklarin hem de ebeveynlerin yasam kalitesini
disirmektedir. Tipik bir PFAPA atagi ates, farenjit, oral
aftéz lezyonlar ve servikal lenfadenit ile birlikte seyreder,
3-7 glin siirer ve 2-8 haftada bir tekrarlar. Ayrica ataklarda
karin agrisi, artralji, artrit, bas agrisi, dokunti, ishal ve
kusma yakinmalari da gdzlenebilir?. Tedavi secenekleri
arasinda atak esnasinda steroid uygulamasi, kolsisin ve
tonsillektomi vardir.?

En sik goriilen periyodik ates sendromu olmasi nedeni ile
klinik pratikte gocuk hekimlerinin sik sik karsisina gikan bir
tablodur. Bu nedenle, galismamizda klinigimizde takipli
PFAPA hastalarinin klinik bulgularinin ve tedavi yanitlarinin
degerlendirilmesini amagladik. Klinigimizdeki
tecribelerimizi paylasarak bu hastalarla glinlik pratiginde
ugrasan cocuk hekimlerine bir yol haritasi ¢izmeyi
planladik.

Yontem

Calismaya Agustos 2020-Agustos 2022 arasinda Kocaeli
Universitesi Cocuk Saghgi ve Hastaliklari Anabilim Dali,
Romatoloji Bilim Dal’'nda PFAPA sendromu tanisi ile takip
edilen 0-18 vyas arasi hastalar dahil edildi. Kocaeli
Universitesi Etik Kurulu'ndan calisma icin onay alindiktan
sonra calismaya baslandi  (Onay numarasi ve
tarihi:2022/278-17.10.2022).

PFAPA tanili hastalarin verileri elektronik dosyalardan
geriye déniik olarak tarandi. Oncelikle demografik verileri
(yas, cinsiyet, tani yasi), klinik bulgulari ve atak anindaki
laboratuvar bulgulari  [tam kan sayimi, eritrosit
sedimantasyon hizi (ESH) ve C-reaktif protein (CRP)]
kaydedildi. Tim hastalarin atak sikhgi, siiresi, ataklarin
diizenli olup olmamasi, beraberinde eslik eden karin agrisi,
gogls agrisi, eklem agrisi, bas agrisi, dokiinti, eklem sisligi,
oral aft, kusma, ishal, kas agrisi veya konjuktivit olup
olmadigi not edildi. Ayrica hastalarin eslik eden
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hastaliklarinin olup olmadigi, kullandigi tedaviler ve tedavi
sonrasinda atak sikligi ve siiresinde degisiklik olup
olmadig da kaydedildi. MEFV gen analiz sonuglar da
elektronik dosyalardan c¢ikarildi. MEFV gen analizi Sanger
dizileme yontemi ile bakilarak yapildi. Aft, servikal adenit,
farenjit gibi klasik hastalik bulgularinin yani sira karin
agnisi, artrit, eklem agrisi gibi ek bulgulari olan hastalara

MEFV gen analizi bakildi.

PFAPA tanisi Vanoni ve ark. tarafindan olusturulan PFAPA

siniflanma kriterlerine gére belirlenmistir.5 Bu kriterler

asagida siralanmugtir:

1) Hastaligin 6 yasindan 6nce baslamasi,

2) 6 ayveya daha uzun suredir tekrarlayan ates ataklarin
olmasi (2-7 giin arasi stiren, aksiller 6lgim > 38,5°C),
(Atak araliklari <2 ay olmak (zere =5 dizenli
tekrarlayan ates ataginin olmasi),

3) Aft, servikal adenit, farenjit bulgularindan en az
birinin her atakta, en az ikisinin ataklarin ¢ogunda
olmasi,

4) Ataklarin tam iyilesmesi,

5) Normal biyimenin olmasi,

6) Immiin yetmezlik, enfeksiyonlar, siklik nétropeni ve

diger ates yapan nedenlerin dislanmasi.

istatistiksel Yontem

SPSS software kullanilarak veri tabani olusturuldu.
Degiskenlerin  normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemlerle
(Kolmogorov-Smirnov/Shapiro-Wilks) incelendi.
Tanimlayict analizlerde, normal dagillima uymayan ve
ordinal degiskenler i¢in ortanca (minimum-maksimum)
deger kullanildi.

Bulgular

Calismaya 109 hasta dahil edildi. Hastalarin 41'i (%37,6)
kiz, 68’'i (%62,4) ise erkekti. Hastalarin ortanca vyasi,
semptom baslanma yasi, tani yasi sirasiyla 46 (17-165), 24
(3-120), 40 (12-140) ayd.

Hastalarin klinik ozellikleri incelendiginde; hastalarin
hepsinde (%100) ates, 83’Unde (%76,1) farenjit, 67’sinde
(%61,5) kript, 51’inde (%46,8) oral aft, 42’sinde (%38,5)
karin agrisi, 32’'sinde (%29,4) lenfadenopati, 20’sinde
(%18,3) eklem agrisi, 6’sinda (%5,5) bas agrisi, 2’sinde
(%1,8) artrit sikayeti vardi (Sekil 1). Hastalarin atak sikligi
yilda ortanca 12 (4-52) idi ve ortanca atak sireleri 5 (2-10)
glindd.

Atak esnasinda bakilan laboratuvar verilerinde, ortanca
I6kosit sayisi 12257 (5760-20000)/mm?3, C-reaktif protein
52 (7-220) mg/L ve eritrosit sedimantasyon hizi 32 (3-94)
mm/saatti. Atak esnasinda 32 (%29,3) hastanin bogaz
kiltlriine bakilmisti ve hicbirinde (ireme saptandi.
Hastalara verilen tedaviler incelendiginde; 65 hastaya
(%59,6) atak esnasinda steroid (1 mg/kg/doz) tedavisi
verildi. Steroid yaniti degerlendirildiginde 52’sinde (%80)
steroid ile atak sonlandi. Ancak 9 (%13,8) hastada steroid
sonrasinda atak sikhginda artis oldugu gozlendi. Kirk bir
(%37,6) hastaya kolsisin baslanmisti. Hastalarin yarisinda
(%53.6) kolsisin yaniti gézlendi. Dort (%9,7) hasta kolsisin
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sonrasinda karin agrisi ve ishal yakinmasi bildirdi ancak
ilact kesmeyi gerektiren yan etki olmadi. Kirk (%36,6)
hastaya tonsilektomi 6nerildi. Ancak hastalarin sadece 8'i
(%20) tonsilektomi yaptirmayi kabul etti. Tonsilektomi
sonrasinda tim hastalar ataklarinin sonlandigini veya
belirgin azaldigini bildirdi (Sekil 2).

120
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67
60 52
40 32
0 |
Ates Kript ral

Farenjt aft Kannagrisi Sevikal Eklemagns
Sekil 1. Hastalarin klinik bulgularinin dagihmi

O Basagrisi Artrit

Serviki
adenit

M PFAPA hastalar (n=109)

65

Kogisin

W Tedaviler anitoraniar

Sekil 2. Hastalarin aldigi tedavilerin dagilimi

Yirmi dokuz (%26,6) hastada ek hastalik mevcuttu ve en
sik eslik eden hastalik alerjik (astim, atopi, alerjik rinit)
yakinmalardi.

MEFV gen analizi 68 (%62,4) hastada yapildi. En sik
saptanan mutasyon sirasiyla M69V/- (n=12), E148Q/-
(n=4), V726A/- (n=3), M694V/P369S (n=3), P369S/- (n=2),
P588P/P588P (n=1), M694V/M694V (n=1) ve M680I/-
(n=1) idi. Kolsisin yaniti olan hastalarin hepsinde MEFV gen
analizlerinde mutasyon saptanmisti. Artrit sikayeti olan 2
hastanin yapilan MEFV gen analizinde mutasyon
saptanmadi.

Tartisma

Bu c¢alismamizda PFAPA tanisi ile izlenen 109 hasta
degerlendirilmistir. PFAPA sendromu ¢ocukluk ¢aginda en
stk gorilen periyodik ates sendromudur. Hastaligin
tanisina yardimci 6zgiin bir laboratuvar yontemi yoktur.
Hastaligin dogru tanisi igin kinik 6zelliklerinin iyi bilinmesi
gerekmektedir. Klinigimiz Dogu Marmara Bolgesi'nde
referans merkez olarak gorev almaktadir. Bu nedenle,
klinik tecriibelerimizin paylasilmasi 6nem arz etmektedir.
Hastalarin demografik 6zelliklerini incelediginde cinsiyet
dagilimiile ilgili veriler degiskenlik gostermektedir. Her iki
cinsiyetin esit olarak etkilendigini bildiren yayinlar olsa da

317

erkekleri daha siklikla etkilendigini savunan c¢alismalar
cogunluktadir.3’® Calismamizda da erkeklerin kizlara
oranla 1,6 kat daha fazla etkilendigi bulunmustur.
Hastaligin baslangi¢ yasi genellikle 5 yasindan 6ncedir.
Ancak cografi bolgelere goére fark goriilebilir. Ornegin,
Turkiye ile Amerika Bilesik Devleti’nde PFAPA tanisi alan
hastalar karilastinlmis ve Tirkiye’de hastaligin anlamh
olarak daha kiiglik yaslarda basladigi (12 aya karsilik 36 ay,
p<0,001) gésterilmistir.” Uluslararasi yapilan bir ¢alismada
ise hastalarin semptom baglama yasi ortanca 1,7 yil iken
tani yaslarinin ortanca 4 yil oldugu bulunmustur.®
Calismamizda ise ortanca semptom baslama yasi 24 ayken
tani yasi 40 ay olarak saptanmistir. Tanidaki gecikme
hekimler arasinda farkindaligin disik olmasina ve
referans merkeze ulasana kadar zaman kaybedilmesine
bagh olabilir.

Tipik PFAPA atagina atese ek olarak farenjit, oral aft ve
servikal lenfadenit gibi bazi ana semptomlar eslik eder.
Ataklar her 2-8 haftada bir tekrarlar ve 3-6 giin siirer.37?°
Daha o6nce vyapilan c¢alismalara benzer sekilde
hastalarimizin atak araligl ortanca 4 hafta, atak siiresi ise
ortanca 5 giin olarak izlenmistir. Ates disinda en sik
gorilen ana bulgu farenjittir (>%90) ve bunu sirasiyla
servikal adenit (*%75) ve oral aft (=%50) izler.”*?
Literatiire benzer sekilde ¢alismamizda da ates disinda en
stk gorilen semptom farenjittir (%76,1). Ancak hastaligin
klinik  seyrinin cografi bolgelere goére degisiklik
gosterebildigi akilda tutulmalidir. Ornegin Tiirkiye’de
PFAPA tanisi alan hastalarda farenjit daha sikken ABD’de
tani alanlarda ise adenit, bas agrisi ve bulanti kusma daha
sik bulunmustur.” Bu ana bulgular disinda ataklara karin
agnisi, bulanti-kusma, bas agrisi gibi ek bulgular da eslik
edebilir. En sik gorilen ek bulgu karin agnsidir ve
llkemizde vyapilan biylk serili c¢alismalarda PFAPA
hastalarinda karin agrist  sikhigr %41-%45,1 olarak
bildirilmistir.”3 Literatiire benzer sekilde calismamizda da
ana bulgular disinda en sik goriilen semptomun karin
agrisi (%38,5) oldugu gorilmustir.

PFAPA hastalarinda atak esnasinda akut faz belirtegleri
ylkselirken, atak aralarinda bu degerler normale
doénmektedir. Yine bu hastalarin biuyime ve gelismeleri
etkilenmemekte, atak arasi donemlerde hastalar
tamamen saglkli gériinmektedir.? Calismamizda da
hastalarimizin atak esnasinda bakilan beyaz kiire sayisi,
CRP ve ESR dizeylerinin arttigi gorulmistir. Ancak
¢alismamizin geriye yonelik tasarimi geregi ataksiz
donemdeki kan degerleri bilinmemektedir.

Hastaligin tedavisi icin kabul edilen bir fikir birligi yoktur.
Tedavinin amaci akut atagi kontrol altina almak, atak
sikhgini ve siiresini azaltmaktir.? Manthiram ve ark.*
hekimlerin PFAPA sendromunun tani ve tedavisine iliskin
bakis acilarini incelemis ve sonug olarak antipiretikler,
simetidin ve kortikosteroidlerin en sik recete edilen
tedaviler oldugunu belirlemislerdir. Ayrica hekimlerin
%57’si hastalara tonsilektomi onerdigini ve
kortikosteroidler ile tonsillektominin en etkili tedavi
yéntemi oldugunu bildirmislerdir. Peridis ve ark.'
yaptiklari  meta-analizde ise PFAPA  sendromu
semptomlarinin uzun sireli ¢6zimu icin tonsillektominin
en etkili tedavi oldugunu savunmuslardir. Otoinflamatuar
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hastaliklarin  tedavi yanitlarini  degerlendirmek igin
uluslararasi kayit kitukleri incelenmis ve tedavilerin kanit
dizeyleri  sirasiyla  (adeno)tonsillektomi  igin 143,
kortikosteroidler igin 2b, ve anakinra icin 4 oldugu
bulunmustur.'® Calismamizda da hastalarin ¢cogu (%59,6)
atak esnasinda steroid ile tedavi edilmistir. Ayrica 8
hastaya tonsilektomi yapilmis ve hepsinde ataklarin
sonlandigi gbzlenmistir. Steroid tedavisi oldukga etkili bir
tedavi olsa da bazi olgularda steroid sonrasinda atak
sikiginin - arttigir  ve atak  sirelerinin  azaldig
gdzlenmektedir.!? Calismamizda hastalarin %80'i steroid
yanith iken %13,8’inde steroid sonrasinda atak sikliginda
artis oldugu gozlenmistir. Bu durum daha 06nceki
calismalarda %33 olarak bildirilmistir.?

PFAPA sendromu ve ailevi Akdeniz atesi (AAA) arasindaki
glcli bir iliski oldugunu bildiren ¢alismalar mevcuttur?.
Butbul-Aviel ve ark. tarafindan yapilan bir ¢alismada, 270
PFAPA hastasi incelenmis ve hastalarin 51'ine (%18,9) ek
olarak AAA tanisi konulmustur. Bu hastalarin 50'si hem
Marshall'in  PFAPA siniflama  kriterlerini”  hem de
Yalcinkaya-Ozen AAA siniflama kriterlerini*® karsiladigi ve
yaklasik %70’inde AAA tanisini destekleyici yonde
mutasyon oldugu bildirilmistir. Yine ayni ¢alismada bu
gocuklarin ¢ogunda PFAPA ve AAA’yi ayni anda
dislinduren semptomlar; karin agrisi, artralji ve miyalji
olarak kayrt edilmistir.* Ulkemizde yapilan genis serili bir
calismada ise PFAPA tanili hastalarin %59,9’'unda MEFV
geninde mutasyon saptanmis ve en sik mutasyonun da
M694V (%29,3) oldugu bildirilmistir.® Calismamizda
benzer sekilde PFAPA semptomlarina eslik eden karin
agrisi, artraljisi ve miyaljisi olan hastalardan MEFV gen
analizi yapilmistir. Bu hastalara es zamanl kolsisin tedavisi
uygulanmis ve genetik analizlerinde en sik mutasyon
M694V olarak saptanmistir. Ayrica kolsisin tedavisine
yanit veren hastalarin tamaminda MEFV gen analizinde
mutasyon bulunmustur. Ulkemizde AAA siklig1 g6z 6niinde
bulundurulursa  PFAPA  hastalarinin  bu  agidan
sorgulanmasi 6nemlidir.

Ayrica calismamizda hastalara en sik eslik eden hastaliklar
astim, atopi, alerjik rinit gibi alerjik durumlardi. Cocukluk
¢aginda ozellikle alerjik rinit ve astim gibi alerjik hastalig
olan bireylerde (st solunum yolu enfeksiyonlarina (Akut
sintizit, otitis media v.b) karsi yatkinhk oldugu
bilinmektedir.?® Bu durumda da sik tekrarlayan ates
olabileceginden PFAPA ataklari ile karisabilir. Ancak
PFAPA’da ates aralarinin diizenli olmasi ve mevsimsel
degiskenlik géstermemesi ayirt ettirici 6zellikleridir.?
Calismamizin en 6nemli kisitliliklari; geriye déniik olmasi,
hasta sayisinin az, tek merkezden olmasi ve hastalarin aile
hikayelerine iliskin verilerin eksik olmasiydi. Ancak
klinigimiz referans merkez oldugu g6z oOniinde
bulunduruldugunda sonuglarimiz bu hastalarla ginlik
pratiginde ugrasan ¢cocuk hekimlerine yardimci olabilir.
Sonug olarak tlkemiz gibi AAA’nin ¢ok sik oldugu llkelerde
PFAPA ataklarina 6zellikle karin agrisi da eslik ediyorsa
mutlaka MEFV gen analizi yapilmali ve bu hastaligin
tedavisinde tonsillektomi en etkili tedavi olarak goziikse
de MEFV gen mutasyonu olanlarda kolsisin tedavisi
tonsillektomiden 6nce etkili bir tedavi alternatifi olarak
degerlendirilmelidir.
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ABSTRACT

Objective: Previous studies showed that the levels of micro elements may
have a contribution to weight loss. Nevertheless, it is not possible to find
many comprehensive studies analysing the potential relation between
micro elements found in water used for drinking purposes and body
composition. The present study aims to assess the relation between micro
element levels of drinking water and body composition in normal, fat and
obese subjects.

Methods: The study consisted of 345 female participants, who were
divided into 3 groups of 115, according to body mass index (BMI) for
leanness, overweight, and obesity; and who applied to Diet Polyclinic of
State Hospital. Iron (Fe), copper (Cu), cobalt (Co), zinc (Zn), manganese
(Mn), molybdenum (Mo), selenium (Se), chromium (Cr) and bromine (Br)
levels in water samples were analyzed with inductively coupled plasma
mass spectrometry (ICP-MS); and body composition measurements were
made by bioelectrical impedance analysis.

Results: The obesity percentage in females demonstrated statistically
positive correlations with Co and Se in water for drinking. Also, it was found
that the BMI values of females significantly positively correlated with Cr.
Conclusions: It may be suggested that women who consume drinking
water containing high levels of Co, Se and Cr might be at a greater risk of
developing obesity. On the other hand, the lack of knowledge about
influence of levels of micro elements in drinking water on blood
parameters associated with obesity or tissue remains unclear and deserves
more investigation.

Keywords: Obesity, body mass index, cobalt, selenium, chromium

oz

Amag: Onceki calismalar mikro element diizeylerinin kilo kaybina katki
saglayabilecegini gostermistir. Ancak, igme suyu mikro element dizeyleri
ile viicut kompozisyonlari arasindaki potansiyel iliskiyi analiz eden kapsamli
bir ¢alisma bulunmamaktadir. Bu galismada, igme suyunda bulunan mikro
element duzeyleri ile normal, kilolu ve obez kisilere ait vicut
kompozisyonlari arasindaki iliskinin incelenmesi amaglanmistir.

Yontem: Bu calismaya, Devlet Hastanesi Diyet Poliklinigine basvuran ve
viicut kiitle indeksi (VKi) referans degerlerine gére normal, kilolu ve obez
olarak Ug¢ gruba ayrilan, 55-70 yas araliginda toplam 345 kadin dahil
edilmistir. Su 6rneklerindeki demir (Fe), bakir (Cu), kobalt (Co), ginko (Zn),
manganez (Mn), molibden (Mo), selenyum (Se), krom (Cr) ve brom (Br)
dlzeyleri indUktif eslesmis plazma-kitle spektrometresi (ICP-MS) ile analiz
edildi ve viicut kompozisyonu 6lgtimleri biyoelektrik impedans analizi ile
yapildi.

Bulgular: Kadinlara ait obezite yizdesi, igme suyu Co ve Se diizeyleri ile
pozitif korelasyon gésterdi. Ayrica, kadinlara ait VKi degerlerinin igme suyu
Cr dlzeyleri ile pozitif korele oldugu bulundu.

Sonug: Co, Se ve Cr yuksek duzeyde iceren igme suyu tiiketen kadinlarin
obezitenin gelismesi agisindan daha biytk bir risk altinda olabilecegi 6ne
surllebilir. Diger taraftan, igme suyu mikro element seviyelerinin obezite
ile iligkili kan parametrelerine etkisi belirsizdir ve daha fazla arastirmayi hak
etmektedir.

Anahtar Kelimeler: Obezite, beden kitle indeksi, kobalt, selenyum, krom
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Introduction

Excess body weight is accepted as a crucial risk factor
aiding the overall burden of disease worldwide.
Obesity is a process where fat is piled up in the body
abnormally, generally 20% or more than the body weight
of an individual.! It is found out that a great number of
mortalities stem from various diseases related to obesity,
for instance; diabetes, chronic kidney disease, gastro
intestinal disease, and cardiovascular disease. Sustaining
weight loss is frequently proved to be challenging or
unsuccessful. Therefore, prevention and treatment of
obesity are relevant to health promotion.2

It has been reported that deficient intake of trace
elements might be relevant to obesity development.? In
contrast, in several examinations, obese and overweight
children seem to be at a greater risk of advancing an
instability [chiefly deficiency] of trace elements
compared to those with a normal body weight;
furthermore, resembling results have been found in
adults.*® Some studies state that raised body mass index
(BMI) is related to increased levels of serum ferritin and
low transferrin saturation.”® A number of various
epidemiological investigations have witnessed negative
correlations between cellular Zn levels and the
prevalence of obesity; while others have pronounced
that serum Cu levels share common properties in obesity.
In obese patients, abnormality in cellular Fe, Se, Cr and
other element concentrations has also been seen.%1°
Drinking water embodies a number of microelements,
and their types and concentrations depend on the
geochemical properties of the earth layers. The pollution
of waters by industrial

plants has, with great probability, had an impact on the
content of microelements.!? It was suggested that
element content of water used for drinking could offer
negative health influences; and the carbohydrate
metabolism and fats in human organisms are linked to
several microelements.'?13 Yet, the studies conducted on
elements in water have usually concentrated on whether
or not minerals taken with water contribute to the
suggested Daily intake amount of elements. Besides, the
emphasis has been put on how elements that exist in
hard water and are generally found missing in the general
population (calcium and magnesium, especially)
decrease the risk of disease, mainly cardiovascular
diseases, and thus contribute to health. In 2008, the
World Health Organization (WHO) published a guide on
the quality of drinking water, and, due to their effect on
human health, water hardness and nutrients in drinking
water. 1415

Considering the literature knowledge we have, the
former studies examining the relationship of obesity or
fat tissues and micro elements have been conducted
mainly to examine the influence of their benefits as a
supplement on obesity-related molecule levels, fat
tissues and weight.>>3 However, elements scarcely go
into the body in pure form or on their own, which means
that to correctly calculate the influence of trace elements
on adipose tissue or the existence of fat tissue, the
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influence of water—the most significant reservoir of
minerals—on the occurrence of fat tissues needs to be
studied. Thereby, the objectives of this study were to
assess the effect of Zn, Mn, Se, Cu, Co, Fe, Cr, Br and Mo
levels in public drinking water wells on the body
composition of people who consume this water in
Batman, where most residents opt for tap water drawn
from groundwater sources for economic and cultural
reasons.

Methods

Study Design and Population

The subjects of the study consisted of 345 women,
divided into 3 groups having 115 applicants each, who
appeared at Batman Regional State Hospital, Diet
Polyclinic from December 2015 till the end of February
2016. We received ethics committee approval from
ethics committee of Batman University
(06.07.2015/2015/1-1).

All subjects were told about the aim of the study. In
addition, each was required to hand in a written
informed consent document before they were accepted
into the study, complying with Helsinki Declaration
(World Medical Association). All subjects participating in
the study were female, from the age of 18 to 50, and
were living in the province of Batman. The subjects were
neither have any systemic diseases such as coronary
disease, diabetes, cancer, or other fatal diseases except
for obesity nor taking any regular medication. Some
subjects were let out of the study since they drank
drinking water which is bottled or water from different
water resources.

The subjects were weighed while they wore thin clothing
without shoes. Before each measurement, a pre-
calibrated electronic balance was utilized to find out the
weight of each subject within 0.1 kg. The median (25-
75t percentile) weight of obese, overweight and control
group subjects was 86.1 (79.8-92.1), 73.3 (68.5-78.3) and
61.9 (58.2-67.7) kg, respectively.

A stadiometer mounted on the wall was employed to
compute how tall they are to the closest 0.1 cm taking
Frankfort horizontal plane into consideration. The
medians (25™-75"" percentile) height of obese,
overweight and control group subjects were 162.0
(157.0-168.0), 163.0 (158.0-167.0) and 164.0 (159.0-
170.0) cm, respectively.

Body mass index (BMI) values were calculated using
weight and height (kg/m?). Three groups were made up
depending on the clinical cut-off values used by the
general health community. Those who had a BMI
between 18.50 and 24.99 kg/m? were grouped as lean,
the control group; those who had a BMI between 25.00
and 29.99 kg/m? were placed in the overweight group;
and those who had a BMI over 30.00 kg/m? were placed
in the obese group. The median (25" -75™ percentile)
BMI of obese, overweight and control subjects was 32.4
(31.5-33.6), 27.8 (26.35-28.90) and 23.2 (22.0-24.2)
kg/m?, respectively.
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We got in touch with the municipality water authorities
in connection with 16 wells in Batman to attain
knowledge and consent for studying the samples of
water obtained from the reservoirs of water providing
the water requirements of the city and settlements
nearby. The participants were matched with water
sources according to their residence addresses so as to
find the connection between the drinking water element
levels and their body compositions. In accordance with
international standards, samples of water were picked up
from the wells providing water to every district of
Batman.

Bioelectrical Impedance

In State Hospital Diet Polyclinic, measurements of the
participants’ body composition were fulfilled with the
help of a body composition analyser (Tanita BC 418 MA).
Before measurements were carried out for the terms of
bioelectrical impedance analysis, knowledge about the
gender, age and height of subjects’ were loaded to the
device. Once the body compositions were assessed with
the help of balance, the subjects were wanted to hold
their hands alongside their body during the
measurement of impedance (Hand to foot BIA). A visceral
index (from 1 to 55) was also suggested to predict visceral
fat.1® To figure out statistical process, total fat mass, lean
body mass, and the visceral adiposity index were taken
down by the investigator on an excel sheet. This method
works with body water conductivity principle changing in
different parts of body. While it passes through the
body’s water pool, BIA calculates the impedance of an
applied small electric current.’

Water Analysis and Analytical Procedures

The water samples with the number 1, 2, 3, 4,5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, or 16 were obtained from wells
in the Selmo Formation, and the rest was picked up from
wells located in the old alluvium area. Paying no
attention to the sources, each sample was obtained after
the pump was run for nearly 1 h taking out water from
the well; afterwards it was filled into sterilised containers
into which 10% hydrochloric acid was added in order to
acquire pH levels of <2. On 16 samples, we carried out
laboratory analyses according to the standard methods
of the American Public Health Association (APHA). They
were then preserved in a portable fridge at +4 °C.
Additionally, we filled the water samples in 1 L sterilized
plastic bottles double capped. Then, anion and cation
analyses of the water were conducted in conformity with
the standard methods of American Public Health
Association rules.’® Nitrate analyses and phenol
guantities were carried out in Diyarbakir Metropolitan
Municipality laboratory. With the 2C Full Suite (ACME
Analytical Laboratories, Vancouver, Canada), the samples
were analysed chemically employing ICP-MS in order to
specify all significant and heavy metal contents.?®

Statistical Analysis
Using statistics packages with SPSS software version 15.0
and Sigma Stat 3.5, statistical analyses were conducted.
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The data distribution normality was assessed via
Kolmogorov- Smirnov test. A one-way ANOVA test was
employed SO as to study the average
differences between groups to fit the normal
distribution; nevertheless, the Kruskal Wallis test did not
match within the normal distribution. The changes in the
distribution of categorical variables were assessed by
using the Chi-square test. The Pearson and Spearman
Correlation test was carried out so as to look into the
connection between element levels and body
composition. Categorical variables were expressed with
numerical digits, and continuous variables were stated as
median (25"-75" percentile) or mean+SD where
possible.

Results

Table 1 shows the demographic characteristics and body
compositions of the participants. The median (25 -75t
percentile) age of obese, overweight, and control group
subjects was 31.0 (26.0-37.0), 31.0 (26.0-37.0), and 31.0
(26.0-35.0) year, respectively while the mean age was
approximately 30 years in the patient groups, in the
control group it was about 28 years. The median (25 -
75t percentile) BMR of obese, overweight, and control
group subjects was 1576.0 (1490.5-1701.0), 1487.0
(1396.0-1576.5), and 1400.0 (1326.2-1515.0) kcal,
respectively. As was anticipated, abdominal adiposity, fat
mass and fat percentage coefficient were reported to be
peak in the obese subjects. It was determined that there
were important statistical variations among all groups
with the exception of height and age (p<0.001; Table 1).
Table 2 displays the distribution of the water wells from
which patients consumed water with reference to their
addresses. The average mineral levels of the wells were
determined as 0.067+ 0.129 mg/L for Fe, 0.003+0.002
mg/L for Cu, 0.0009+0.003 mg/L for Co, 0.034+0.905
mg/L for Zn, 0.071+£0.2690 mg/L for Mn, 0.001+0.0009
mg/L for Mo, 0.001+0.001 mg/L for Se, 0.003+£0.002 mg/L
for Cr and 0.078+0.049 mg/L for Br. When reviewing the
distribution of patients to wells according to their
address in Batman, it was observed that the individuals
in control group mainly consumed drinking and domestic
water from wells numbered as 1, 2, 3, 4, 5 and 7 in
Batman. In contrast, it was observed that overweight
individuals consumed drinking and domestic water from
wells numbered as 1, 3, 4, 11, 12 and 14 in Batman.
Finally, it was observed that obese and overweight
individuals used up drinking and domestic water from
wells numbered as 7, 8,9, 11, 12 and 14 in Batman (Table
2).

Table 3 shows the correlation values between elements
in drinking water and the anthropometric measurements
and BIA computations of individuals. The BMI values
demonstrated statistically significant moderate positive
correlation with Cr in all subjects (p<0.05). The
percentage of obesity showed statistically significant
moderate positive correlation with Co and Se in drinking
water in all subjects (p<0.01). In addition, statistically
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insignificant mild correlations were found between
individuals’ BIA values and other elements present in the

drinking water (Table 3).

Table 1. Demographic characteristics and body compositions of the participants

Patients Comparisons
Parameters Control Overweight Obese
(n=115) a b c
(n=115) (n=115)

Age (year) 31.0(26.0-35.0) 31.0(26.0-37.0) 31.0(26.0-37.0) p=0.375 p=0.123 p=0.473
Height (cm) 164.0(159.0-170.0) 163.0(158.0-167.0) 162.0(157.0-168.0) p=0.056  p=0.952 p=0.600
Body weight (kg) 61.9(58.2-67.7) 73.3(68.5-78.3) 86.1(79.8-92.1) p<0.001  p<0.001  p<0.001
BMI (kg/m?2) 23.2(22.0-24.2) 27.8(26.35-28.90) 32.4(31.5-33.6) p<0.001 p<0.001 p<0.001
FFM (kg) 45.3(43.0-50.5) 47.80(45.50-51.25) 50.8(48.2-54.6) p<0.001 p<0.001 p<0.001
Bone mass 43.3(41.0-48.2) 2.40(2.30-2.60) 2.60(2.50-2.80) p<0.001 p<0.001 p<0.001
Obesity % 2.5847.29 21.745.38 41.0+8.4 P<0.001 P<0.001 P<0.001
FM (kg) 24.446.9 32.245.6 38.545.2 p<0.001  p<0.001 p<0.001
Fat % 25.6(19.8-28.8) 33.10(30.25-35.75) 40.1(37.3-41.7) p<0.001 p<0.001 p<0.001
Amount of minerals 3.22(2.94-3.59) 3.48(3.24-3.70) 3.66(3.40-3.94) P<0.001 P<0.001 P<0.001
Amount of protein 9.09(8.44-10.11) 9.46(8.88-10.23) 9.96(9.41-10.82) P=0.013 P<0.001 P<0.001
Abdominal adiposity 3.00(1.25-4.00) 5.0(4.0-6.0) 8.00(7.00-9.00) p<0.001 p<0.001 p<0.001
Body density 1.038(1.031-1.052) 1.021(1.015-1.028) 1.005(1.002-1.012) p<0.001 p<0.001 p<0.001
BMR (kcal) 1400.0(1326.2-1515.0) 1487.0(1396.0-1576.5) 1576.0(1490.5-1701.0) p<0.001 p<0.001 p<0.001
Calorie of activity 195.25(185.50-214.75) 175.7(166.0-184.2) 156.2(146.50-156.25) P<0.001 P<0.001 P<0.001
Total activity 1602.9(1507.3-1721.9) 1654.0(1567.3-1748.1) 1735.2(1648.8-1855.1) P=0.008 P<0.001 P<0.001
TBW (kg) 33.3(31.6-36.9) 35.0(33.3-37.5) 37.2(35.3-39.9) p<0.001 p<0.001 p<0.001
TBW % 54.25(52.07-58.64) 48.7(47.0-51.1) 43.9(42.6-45.9) P<0.001 P<0.001 P<0.001
Bone mineral weight (kg) 2.25(2.10-2.50) 2.40(2.30-2.60) 2.60(2.60-2.80) P<0.001 P<0.001 P<0.001
Skeletal muscle mass(kg) 25.86(24.51-28.64) 27.34(25.75-29.06) 28.7(27.2-30.9) P=0.002  P<0.001 P<0.001
Intracellular fluid (kg) 19.30(18.29-21.37) 20.40(19.22-21.69) 21.4(20.25-23.10) P=0.002 p<0.001 p<0.001
Extracellular fluid (kg) 14.14(13.14-15.63) 14.94(14.07-15.88) 15.70(14.94-16.90) P=0.002 p<0.001 p<0.001

Data are expressed as meantSD or median (25t-75t% percentile) for continuous variables. Comparisons of study groups; a: Obese-
Overweight, b: Overweight-Control, c: Obese-Control. BMI: Body Mass Index, BMR: Basal metabolic rate, FFM: Fat free mass, FM: Fatt
mass, TBW: Total Body Water, TBW %: Total Body Water Percentage.

Table 2. The drinking water well distributions according to address of populations in Batman

Wells Obese (n=115) Overweight (n=115) Controls (n=115) Total participants
1. Well 2 10 26 38
2. Well 1 7 16 24
3. Well 7 19 23 49
4. Well 2 15 13 30
5. Well 5 - 9 14
6. Well - 1 4 5
7. Well 9 4 1 14
8. Well 8 9 7 24
9. Well 12 3 2 17
10. Well 6 3 3 12
11. Well 23 15 1 39
12. Well 18 9 2 29
13. Well 2 2 5
14. Well 9 3 21
15. Well 2 2 10
16. Well 7 1 14
Total participants 115 115 115 345
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Table 3. The correlation values between the BIA values of individuals and elements in drinking water

Variables/Minerals Fe Cu Co Zn Mn Mo Se Cr Br

Height -0.209 -0.156 -0.076 -0.072 -0.086 0.034 -0.086 -0.259 -0.073
Body weight 0.005 -0.021 0.065 0.094 -0.047 0.021 0.096 0.045 -0.137
BMI 0.316 0.144 0.238 0.278 0.101 -0.018 0.204 0.328* -0.069
FFM 0.042 -0.055 0.066 -0.060 -0.082 -0.063 0.140 -0.018 -0.097
Bone mass 0.024 -0.045 0.049 0.037 -0.019 -0.075 0.066 -0.001 -0.127
Obesity % 0.241 0.296 0.386* 0.115 0.277 -0.080 0.446** 0.282 0.223
FM 0.038 -0.019 0.165 0.234 0.084 0.091 0.017 0.054 -0.054
Fat % 0.048 -0.063 0.099 0.143 0.081 0.106 -0.118 0.012 -0.109
Amount of minerals 0.139 0.102 -0.032 -0.064 -0.144 -0.059 0.092 -0.095 -0.004
Amount of protein -0.122 -0.016 -0.044 0.138 -0.032 0.196 -0.282 -0.008 -0.289
Abdominal adiposity 0.178 -0.233 -0.101 -0.143 -0.079 -0.122 0.122 0.121 -0.107
Body density -0.045 0.072 0.017 -0.060 -0.129 -0.151 0.210 -0.084 0.061
BMR 0.070 0.017 0.019 -0.126 -0.069 -0.184 0.232 -0.024 0.215
Activity calorie -0.218 0.253 0.112 -0.081 0.073 -0.129 0.292 0.121 0.136
Total activity calorie -0.060 0.161 0.155 -0.004 0.027 -0.121 0.337* 0.062 0.206
TBW -0.044 0.136 0.002 0.056 -0.035 -0.180 0.222 0.055 -0.049
TBW % -0.034 0.064 -0.089 -0.143 -0.069 -0.113 0.115 -0.013 0.106
Bone mineral weight 0.061 -0.022 0.090 0.045 0.045 -0.070 0.144 -0.001 -0.036
Skeletal muscle 0.004 0.072 0.054 -0.007 -0.009 -0.124 0.219 -0.024 -0.012
Extracellular fluid 0.011 0.071 0.064 -0.002 0.000 -0.124 0.220 -0.019 -0.010
Intracellular fluid 0.004 0.072 0.054 -0.007 -0.009 -0.124 0.219 -0.024 -0.012

BMI: Body Mass Index, BMR: Basal metabolic rate, FFM: Fat free mass, LM: Lean mass, FM: Fatt mass, TBW: Total Body Water, TBW %:

Total Body Water Percentage. *P <0.05 **P < 0.01
Discussion

Our outcomes provide evidence of obesity percentage
showing moderate positive correlation with Co in
drinking water. Despite the fact that the direct action of
Co has not been displayed in adipose tissue, one of the
studies demonstrates that cobalt chloride treatment
repairs high-fat diet-induced hypertrophic adipocytes to
their normal size.?%?! It was also contemplated that Co
ions have a preventive role in dysregulated lipid
metabolism. Additionally, Co ions have useful influences
on lipid metabolism; for instance, a rise in blood levels of
HDL-cholesterol level and a drop in LDL-cholesterol, free
fatty acid, and triglyceride in the mice fed with a high-fat
diet.?! Blood glucose levels and visceral fat content
reduces, while adiponectin level increases with the help
of Co protoporphyrin supplementation in obese/diabetic
animal models.?° It was also suggested that although the
mechanism of the increased adiponectin levels in Co-
treated mice is still unknown, the alterations could be
due to the indirect influences of the metals. As restricted
knowledge exists about the influence of Co in drinking
water on weight loss or gain, further investigations ought
to search for determining the link between obesity and
Co levels found in drinking water.

In our study, we also found that the Se content in drinking
water showed moderate positive correlations with the
obesity percentage. It has been found that high Se levels
give rise to increased adiposity and may also boost the
risk of diseases such as hypertension, diabetes, and
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dyslipidaemia.?? Se is necessary for glutathione
peroxidase, which has a significant role in the organism
protection against oxidative stress. Oxidative stress leads
to increasing adiposity in the organism, and the
requirement of antioxidants such as Se increases.?? High-
Se diets might trigger the discharge of glucagon,
promoting hyperglycaemia, giving rise to insulin
resistance and obesity.?* Adverse health effects of Se are
known and might occur owing to supra-nutritional Se
intake even below the levels necessary for intoxication.?
Considering these aspects, it might be speculated that Se
content of drinking water might possess a number of

significant regulatory influences on percentage of
obesity.
Perhaps, another most important finding of our

investigation was that the demonstration of the
substantial influence of element levels in drinking water
on the development of fat tissues, especially in the Cr
levels of drinking water, which correlates positively with
BMI.

Elements and elemental species are used in various
biological functions, such as energy homeostasis in
glucose metabolisms and lipid.?**2! The magnitude and
function of adipocytes was found to possibly be
influenced by elements. The literature has had a great
many studies about the influences of necessary and
unnecessary trace elements on adipocytes.?® However,
there are contradictory findings on this issue. For
example, it is shown that Cr supplementation lessens
body weight, arranges hunger, and also reduces body fat.
In parallel with influencing insulin-mediated pathways, Cr
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decreases inflammation which is known to play an
important role in insulin resistance and obesity
advancement .272% In contrast, some studies reported
that regular Cr supplementation may have anabolic
effects on individuals who do regular physical exercise.
Adipose tissue and Cr have also been shown to
significantly correlate with serum adiponectin, leptin,
and insulin levels values.?

Consistent with regular Cr supplementation study,?”-? in
our study results showed positive correlations between
the Cr content of drinking water and BMI values. This
knowledge may be interpreted as the Cr content of
drinking water having possible positive effects on BMI
values of subjects who consume this water. In addition,
metal element levels measured in drinking water are
below toxic levels.3031

Study limitations: The population world of the study was
small and it was conducted with a single gender. Blood
micro element levels were absent. So, influences of micro
element levels in drinking water on blood parameters
were not assessed.

In conclusion, the findings of our study showed
associations between obesity-related parameters and
Co, Se and Cr levels of drinking water. It may be
suggested that women who consume drinking water that
contains high levels of Co, Se and Cr may be at a greater
risk of developing obesity. More comprehensive research
regarding Co, Se and Cr and their relationships to weight
status are suggested.
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ABSTRACT

Objective: Healthcare workers are exposed to vaccine-preventable
disease agents due to their contact with patients and their infectious
agents. The aim of this study is to determine the status of vaccination of
physicians, nurses, midwives, health officers, laboratory workers and
health technicians working Trakya University Health Center for Medical
Research & Practice (Hospital) and Edirne Sultan 1. Murat State hospitals
with the vaccines recommended for healthcare workers.

Methods: The cross-sectional study was conducted with healthcare
professionals working in Trakya University Health Center for Medical
Research & Practice (Hospital) and Edirne Sultan 1. Murat State Hospital.
Results: A total of 293 questionnaires were analyzed. 37.2% of health
workers stated that they did not have at least one vaccine among the
vaccines recommended by the Ministry of Health. Vaccination rates of the
participants are as follows: 84.7% Hepatitis B, 78.2% Td, 69.4% Measles-
Rubella-Mumps (MMR), 68.1% Diphtheria-pertussis-tetanus (DBT), 35.3%
Chickenpox, 29.8% Hepatitis A and 10.6% of Meningococcal vaccine.
When participants were asked about their lifetime influenza vaccination
status, the results showed that 48.8% had never received it, 21.6% had
received it once, 26.1% had received it multiple times, and 3.4% received
it annually.

Conclusion: The status of health workers to have the recommended
vaccinations is lower than expected. Raising awareness of the importance
of vaccination due to occupational risks and eliminating hesitations in
influenza vaccination may help in improving vaccination rates.

Keywords: Vaccination, Hepatitis B, Influenza, Healthcare workers
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Amag: Hastalarla ve hastalara ait bulasicc maddelerle temaslar
nedeniyle, birgok saglk galisani asiyla 6nlenebilir hastalik etkenlerine
maruz kalmaktadir. Bu ¢alismanin amaci Trakya Universitesi Saglik
Uygulama ve Arastirma Merkezi (Hastane) ve Edirne Sultan 1. Murat
Devlet hastanesinde ¢alisan hekim, hemsire, ebe, saghk memuru,
laboratuvar calisani ve saglik teknisyenlerinin, saglik c¢alisanlarina
onerilen asilarla agilanma durumlarini belirlemektir.

Yontem: Kesitsel nitelikteki arastirma, Trakya Universitesi Saglk
Uygulama ve Arastirma Merkezi (Hastane) ve Edirne Sultan 1. Murat
Devlet Hastanesi’'nde gorev yapan saglik ¢alisanlari ile ytratilmustir
Bulgular: Toplam 293 anket analiz edildi. Saglk ¢alisanlarinin %37,2'si
Saglk Bakanhgi'nin onerdigi asillar arasinda en az bir asiy
yaptirmadigini belirtmistir. Katimcilarin asilanma oranlari; %84,7
Hepatit B, %78,2 Td, %69,4 Kizamik-Kizamikgik-Kabakulak (KKK),
%68,1 Difteri-bogmaca-tetanoz (DBT), %35,3 Sugicegi, %29,8 Hepatit
A ve %10,6 Meningokok asilari seklindedir. Katilimcilara émiir boyu
grip asisi olup olmadig soruldugunda %48,8'inin hi¢ yaptirmadigi,
%21,6'sinin bir kez, %26,1'inin birkag kez ve %3,4'Unun her yil agi
yaptirdigi belirlendi.

Sonug: Saglik calisanlarinin kendilerine Onerilen agilar yaptirma
durumlari  beklenenden dusuktir. Mesleki riskler nedeniyle
astlanmanin 6neminin farkindaligi saglamak ve influenza asilamasinda
teredditleri gidermek, asilanma oranlarinin iyilestiriimesinde
yardimci olabilir.

Anahtar Kelimeler: Asilama, Hepatit B, influenza, Saglik Calisani
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Introduction

Biological products developed by purifying the disease-
causing agents like viruses, bacteria that cause diseases in
humans and animals or by eliminating the effects of toxins
secreted by some microorganisms are called vaccines. The
purpose of administering vaccines to at-risk individuals is
to protect them and the wider population from diseases
and their adverse consequences. Through vaccination, the
body recognizes toxins or microorganisms and develops a
defense against them.!

According to the World Health Organization (WHO), one
of the two interventions that contribute the most to
human health in the world is the availability of vaccines.?
With the introduction of the Extended Immunization
Program (EIP) into Turkey in 1981, activities on vaccine-
tion have been speeded up and continued until today. The
purpose of EIP is to ensure that vulnerable age groups are
immunized before they become infected, and to prevent
iliness, disability and death caused by vaccine-preventable
diseases.?

Infection risks are of particular importance among the
risks and hazards that healthcare professionals (for
example, doctors, nurses, emergency medical staff,
dentists and students, medical and nursing students,
laboratory  technicians, hospital volunteers and
administrative staff) are exposed to in their work
environment. Many healthcare workers are at risk of
exposure and possible transmission of vaccine-
preventable diseases due to their contact with patients or
patient-derived infectious agents. All non-immune
healthcare workers should be fully vaccinated with the
recommended vaccines due to their occupational risks.!
Optimum use of vaccination has two-sided benefits in that
it both preserves the health of workers and protects
patients from exposure to infected HCWSs.*

Vaccines recommended for health workers by the
Ministry of Health of the Republic of Turkey are diphtheria
tetanus (Td) (One dose of pertussis- containing vaccine is
recommended),  Measles-Rubella-Mumps,  Seasonal
Influenza, Hepatitis B, Chickenpox, Hepatitis A, and
Meningococcus (for laboratory personnel working with
meningococcus in the microbiology laboratory).> These
vaccines are provided free of charge in accordance with
the Circular No. 7941 of 13.03.2009 on Extended
Immunization Program of the Directorate General of
Primary Health Care Services of the Ministry of Health.®
Regular immunization programs can significantly reduce
the number of susceptible healthcare workers in health-
care facilities as well as the risk of transmission of vaccine-
preventable diseases to other workers and patients.’

The aim of this study is to determine the status of
vaccination of physicians, nurses, midwives, health
officers, laboratory workers and health technicians
working in Trakya University Health Center for Medical
Research & Practice (Hospital) (TUHCMRH) and Edirne
Sultan 1. Murat State Hospital (ESH) with the vaccines
recommended for healthcare workers.
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Methods

Study design and patients

The study is a cross-sectional study conducted between
01.08.2021 and 01.11.2021 in the form of a face-to-face
survey.

There were a total of 2100 study subjects, including
physicians, nurses, midwives, health officers, laboratory
assistants and health technicians, working at TUHCMRH
and ESH. The sample size was calculated to be 231 by
taking an effect size of 0.25, an alpha of 0.05 and a power
of 0.85, and the study was conducted with a sample of 293
people, taking into account the possible data losses and
the number of people falling into subgroups. In the
selection of the participants, stratification was made by
organization, gender and profession, and the subjects to
be selected from each stratum were randomly selected by
stratified sampling method. In this context, it was
conducted with a total of 293 subjects, 208 of which were
from TUHCMRH and 86 from ESH.

Those who stated that they had at least one dose of
vaccination were considered as vaccinated.

The questionnaire, used for data collection, was
developed by the researchers based on literature, encom-
passing socio-demographic characteristics (independent
variables are; age, gender, place of birth, place of raised
and family type, siblings, presence of chronic diseases,
education status, marital status, number of children,
whether their children are vaccinated regularly, hospital
where they work, time spent in the profession, pregnancy
for female employees), the vaccines recommended for
healthcare workers by the Ministry of Health and the
status of vaccination with them (as a dependent variable),
and possible causes of missing or insufficient vaccination
(for all recommended vaccines and also for influenza). In
addition, the participants were questioned if they ever
had antibodies checked.

The protocol for the research project has been approved
by the TUHCMRH Non-Invasive Clinical Research Ethics
Committee (date: 14-06-2021 and approval number:
2021/272) and written institutional permissions from the
TUHCMRH and ESH where the research was conducted
were obtained for the research. After explaining the
purpose of the research to the subjects, the questionnaire
was conducted.

Statistical Analysis

Data analysis was performed using SPSS 22 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics (number,
percentage, mean) of the data obtained at the end of the
research were given and chi-square test was used for
discrete variables to reveal the relationship between
dependent and independent variables. Statistical
significance level was set to p<0.05.
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Results

A total of 293 healthcare professionals, including 208
(71%) working at TUHCMRH and 85 (29%) working at ESH,
were involved in the study. Participants' gender, age
groups, professional fields, marital status, length of time
in the profession, the unit they work in and chronic
disease status are presented in Table-1. There is a
significant difference between hospitals in terms of age
groups, marital status and years spent in the profession
(p<0.05).

The vaccination percentage of the subjects was 84.7% for
Hepatitis B vaccine, 78.2% for Td vaccine, 69.4% for
Measles-Rubella-Mumps vaccine, 68.1% for Diphtheria-
Pertussis-Tetanus (DPT) vaccine, 35.3% for Varicella
vaccine; 29.8% for Hepatitis A vaccine, and 10.6% for the
Meningococcal vaccine (Figure 1).

Vaccination percentage by the socio-demographic
characteristics and working life data (field of profession,
working unit and years spent) of the subjects are
presented in Table 2.

In Table 2, the vaccination percentages by gender showed
that women had higher rates compared to men, with
percentages of 74.4% versus 53.3% for MMR and 40.4%
versus 18.6% for Chickenpox, respectively (p<0.05).
Additionally, it was observed that participants in the 26-
34 age group had a higher hepatitis A vaccination rate
compared to participants under the age of 25 (p<0.05).
Only 10.6% of the participants reported having received
the meningococcal vaccine. Among them, 20.0% were
employees of the microbiology laboratory, while 9.8%
were employees of other departments. Considering the
health workers' status of having certain vaccinations by
the unit they work in, it was observed that the percentage
of those working in the microbiology unit who had
meningococcal vaccine was higher than those working in
other units (p<0.05).

The vaccination status of the subjects is unrelated with the
characteristics of the place where they were born and
raised, the number of siblings, the number of children
they have, the status of having a child, the presence of a
chronic disease and their educational background
(p>0.05).
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When asked if they had ever undergone an antibody test
in their lifetime, the participants reported the following
percentages: 66.0% for Hepatitis B, 32.1% for Hepatitis A,
8.2% for Chickenpox, 7.5% for Measles, 7.5% for Rubella,
and 5.1% for Mumps antibody tests.

Adult Td vaccination status is similar among female
healthcare workers by whether they have been pregnant
or not (p>0.05).

Table 1. Socio-demographic characteristics and working life
characteristics of the subjects by hospitals

TUHCMRH* ESH**
Variable n % n %
Gender
Female 147 70.7 67 78.2
Male 61 29.3 18 21.2
Age Groups
<25 40 19.2 7 8.2
26-34 105 50.5 28 32.9
35-44 42 20.2 30 35.3
245 21 10.1 20 23.5
Healthcare Professions
Doctor 80 38.5 24 28.2
Nurse 105 50.5 48 56.5
Others 23 11.1 13 15.3
Marital Status
Married 114 54.8 63 74.1
Single 94 45.2 22 259
Years in occupation
<1vyear 32 15.4 5 5.9
1-10 years 114 54.8 31 36.5
11-20 years 35 16.8 22 25.9
>20 years 27 13.0 27 31.8
According to unit
Internal Medicine 123 59.1 43 50.6
Surgical Medicine 52 25.0 27 31.8
Basic Medicine 33 15.9 15 17.6
Chronic disease
Yes 35 16.8 23 27.1
No 173 83.2 62 72.9
Total 208 71.0 85 29.0

*: Trakya University Health Center for Medical Research Practice
(Hospital)
**: Edirne Sultan 1. Murat State Hospital
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Figure 1. Percentage of vaccinated subjects by vaccines recommended to healthcare workers.
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Among healthcare workers, the percentage of those who
have received Td vaccine in the last 10 years was 65%. The
status of Td vaccination in the last 10 years varies by the
hospital. 70% of TUHCMRH employees and 56.1% of ESH
employees have received Td vaccine in the last 10 years
(p<0.05).

37.2% (n=109) of the healthcare workers participating in
the study stated the reason why they have not had any
vaccination, and the most frequently cited reasons were
lack of vaccination and screening programs (64%, n=82),
neglect-lack of time (22%, n=28), and side effects of
vaccine (7%, n=9).

All of those who have children expressed that they always
have their children vaccinated regularly.

When the life-long influenza vaccination status of the
subjects is examined, 48.9% of them affirmed that they
never had it done, 21.6% of them once, 26.1% of them
several times, and only 3.4% got vaccinated every year.
When the status of being vaccinated against influenza is
evaluated by years, in the season, 15.8%, 11.4% and 18.7%
of the subjects had influenza vaccination in the season of
2018-2019, of 2019-2020, and of 2020-2021, respectively
(Figure 2).

The percentage of those who received influenza
vaccination among doctors was higher than those among
nurses and other healthcare personnel (p<0.05). Lifelong
influenza vaccination status was similar in terms of
gender, age groups, hospital, working unit and having a
chronic disease and years spent in profession (p>0.05).
The reasons why the subjects get vaccinated against
influenza included self-protection (38%, n=130),
protecting relatives (18%, n=64), recommendations by
health authorities (16%, n=53), and encouragement of
vaccination (10%, n=41) in the unit where they work.

The reasons why the subjects did not get vaccinated
against influenza included mutation of the virus (21%,
n=50), preferring other ways of protection (17%, n=42),
thinking that influenza is not a serious and risky disease
(16%, n=39) and not being at risk for influenza (12%),
n=29). When the subjects' occupations and the reasons
for getting vaccinated against influenza were examined, of
33 participants who stated "to protect my patients" as the
reason, 48.5% were non-physician healthcare staff and
51.5% were doctors, which was statistically significant
(p<0.05).

Table 2. Vaccination percentages by socio-demographic and working life characteristics

Hepatitis B Td Vaccine MMR DTaP Varicella Hepatitis A Meningoccal

Variable Vaccine (%) (%) Vaccine (%) Vaccine (%) Vaccine (%) Vaccine (%) Vaccine (%)
Gender

Female 87.1 80.2 74.4* 71.6 40.4* 314 11.6
Male 76.9 71.9 53.3* 57.1 18.6* 25.0 7.4
Marital status

Married 84.1 80.1 65.1 65.8 30.3 25.9 8.8
Single 85.5 75.2 75.2 71.3 42.1 35.3 13.1
Age Groups

<25 years 86.0 74.4 71.1 65.1 38.6 17.1%* 7.5
26-34 years 85.3 75.6 70.4 66.7 39.8 39.8* 13.8
35-44 years 83.3 82.1 71.4 74.6 29.1 21.8 7.8
>45 years 83.3 85.7 58.6 65.6 23.3 19.2 7.1
Chronic Disease

Yes 90.6 74.5 71.7 73.5 33.3 26.1 7
No 83.3 79.0 68.9 66.8 35.8 30.7 11.5
Healthcare Professions

Doctor 84.5 76.3 71.6 69.7 31.8 39.1 13.3
Nurse 86.0 80.0 69.2 68.5 38.1 23.0 9.2
Other 77.8 75.0 62.5 60.0 32.0 34.8 9.1
According to unit

Internal Medicine Science 86.3 79.6 71.8 69.9 36.8 329 10.6
Surgical Medicine Science 80.6 75.8 66.2 64.7 36.9 19.0 111
Basic Medicine Science 85.4 76.3 64.5 66.7 25.7 36.4 9.7
Years in Occupation

<1 year 84.4 67.6 63.6 60.6 333 22.6 9.7
1-10 years 83.7 75.7 71.0 67.2 38.8 36.4 11.3
11-20 years 90.6 84.4 74.4 75.6 37.8 26.7 9.3
>20 years 81.3 87.0 63.4 68.9 22.5 16.2 10.8
Total 84.7 78.2 69.4 68.1 35.3 29.8 10.6
*:p<0.05
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Figure 2. Influenza vaccination status of the subjects by year
Discussion

In this study conducted at TUHCMRH and ESH, the
vaccination status of healthcare workers against vaccine-
preventable infectious diseases was investigated. We
found healthcare workers were vaccinated with Hepatitis
B vaccine at the highest rate (84.7%), followed by Measles
(69.4%), Diphtheria Pertussis Tetanus (68.1%), Chickenpox
(35.3%), Hepatitis A (29.1%) and Meningococcal (10.6%)
vaccines. In a study conducted in 250 medical assistants
by Mir et al. in Paris in 2012 vaccination rates were 100%
for Hepatitis B vaccine, 62.8% for Measles vaccine, 65.2%
for Pertussis vaccine, 62.9% for Varicella vaccine, and
49.6% of Hepatitis A vaccine.® Although there are
differences between the vaccination rates, it is illustrated
that Hepatitis B vaccine is made the most, Chickenpox and
Hepatitis A vaccines are made less frequently, and the
findings are consistent with the literature. The possible
reason for some of the differences with this study may be
the differences in the vaccination schedules of the
countries (These vaccines were later included in the
childhood vaccination calendar applied in our country;
Hepatitis B 1998, Hepatitis A 2012, Chickenpox 2013).
Regardless of the reason, the low rate of vaccination is a
significant problem in terms of preventing the spread of
diseases among vulnerable health workers and preventing
hospital epidemics.®

In a study conducted by Dannetun et al. in Sweden in
2006, it was determined that 79% of healthcare workers
were vaccinated with at least one dose of HBV vaccine,
while only 40% were fully vaccinated.!® In a study
conducted in healthcare workers by Yousafzai et al. in
Pakistan in 2014, the rate of full-dose vaccination with
HBV vaccine was found to be 40%. ! In a study conducted
in Diyarbakir State Hospital employees (secretary,
cleaning staff, nurse, health technician) by Ahsen Onciil et
al. in 2009, 468 of 503 participants answered questions
about their hepatitis B vaccination status, and 40.2% of
468 participants were vaccinated against hepatitis B and
reporting an antiHBs seropositivity.*? In a study conducted
in healthcare workers at Maltepe University Medical
Faculty Hospital, in 2020, the percentage of HBV
vaccination was found to be 71%.%3 In our study, the rate
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of those who stated that they were vaccinated with at
least one dose of HBV vaccine is consistent with some
studies and is higher than others. It is a remarkable finding
that lower HBV vaccination is observed in surgical clinics
where the risk of stab wounds is higher.

In a study in Egypt in 2017, having varicella vaccine was
found to be statistically significantly higher in women than
in men.* In a study by Caterina Ledda et al. in Italy in 2018,
it was reported that female healthcare workers received
significantly more measles, mumps, rubella, varicella, and
hepatitis B vaccines than male healthcare workers.® Our
study is also similar to the literature, and the status of
measles and varicella vaccination is statistically
significantly higher in women. The reason why these
vaccines are more common in women may be that
infections during pregnancy cause morbidity and
mortality in both mother and fetus. For this purpose, it is
recommended that measles, rubella, mumps, tetanus,
diphtheria, polio and varicella vaccines, which are
included in the childhood vaccination calendar, should be
completed before pregnancy in all women of childbearing
age.’ In this context, it is important to inform women in
the pre-pregnancy period and to review the necessary
vaccines to protect them.

In the study of Sari et al., it was determined that only 5
(4.3%) of the healthcare professionals had influenza
vaccination, and 59 (51.3%) of them had never had
influenza vaccination in their lifetime.’® In a study
conducted in Italy, the rate of getting the flu vaccine was
32.5%! while another study conducted in Oman found it
to be 60%.18 In the study of Oztiirk et al.*®, 17% was the
percentage of those who received the flu vaccine among
all healthcare workers while it was 10.4% in the study of
Solay et al.?° Our findings were similar to or higher than
those of the studies conducted in the country, but lower
than those of the studies conducted abroad. The reason
for the higher rate of vaccination in the last year, as
suggested by this study, may be the anxiety caused by the
Covid-19 pandemic. Although influenza vaccination rates
by occupational groups were reported to be higher in
nurses in some studies, vaccination rates in physicians
were found to be higher in other studies, as in this study.*®
Due to the educational level of physicians, the high
vaccination rates are generally expected.

When the rate of vaccination by the years in the
profession is looked into, influenza vaccination rate in the
employees working for more than 10 years was found to
be significantly higher than the employees with a working
period of less than 1 year and 1 to 10 years.* In this study,
no significant difference was found between the years
spent in the profession and the vaccination rates.
Considering the low vaccination rates, it has been
observed that there has not been enough awareness
about vaccination over the years among participants.

In a study at three university hospitals in Catania, Messina
and Palermo in Sicily, healthcare workers reported that
they were vaccinated in order to protect patients.?’ The
most frequently cited reason in our study was self-
protection. 51.5% of those who stated that they were
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vaccinated to protect patients were doctors, and a
statistically significant difference was observed when
compared to non-physician healthcare workers.
Emphasizing the importance of vaccination of healthcare
workers not only for personal protection, but also for the
prevention of in-hospital outbreaks may be effective in
eliminating this difference.

We found that there were also vaccine hesitancy
problems for influenza vaccine among healthcare
professionals in accordance with the literature. In a study,
the reasons for not getting the flu vaccine were
determined to be not believing that it is scientifically
beneficial (43%), neglect (18%), workload (7%), negative
news in the press (7%), and other reasons (24%).'° In the
study of Sari et al.’, the most important reasons for not
being eager to get vaccinated against influenza are
disbelief in the necessity of the vaccine (64.5%), preferring
other protection methods (40.9%), fear of the side-effect
profile (39.1%) and insufficient vaccination of the vaccine
and thinking that it has not been tried enough. Similarly,
in the study of Solay et al.?, 28.6% of the subjects did not
believe that the vaccination protected. The reasons for
not getting vaccinated against influenza as found in our
study were mutation of the virus, preferring other ways of
protection, believing that influenza is not a risky and
serious disease, and not being at risk for influenza. It is
important to eliminate vaccine hesitancy and ensure full
immunization of healthcare workers, who are in the
highest risk group in terms of biological risks.

The EIP in Turkey includes vaccines recommended for
healthcare workers.® Despite this, inadequate vaccination
/screening programs and neglect were the most common
reasons for not being vaccinated in our study. This may be
because participants are not sufficiently aware of the
scope of the program.

The main limitation of the study is; based on self-reported
vaccination status and so subject to recall bias. Also, for
some vaccines, a single dose may be insufficient. Another
limitation is the participants are only from two public
hospitals in a city center, so the results cannot be
generalized to all healthcare professionals.

In conclusion, a significant proportion of the health
workers participating in this study are not aware of their
vaccination status regarding occupational infectious
diseases, and their immune status was not determined by
antibody control.

Regular vaccination programs can reduce both the
number of vulnerable healthcare workers in healthcare
facilities and the risk of transmission of vaccine-
preventable diseases to other workers and patients.

The vaccination rates we found in this study are not
sufficient in terms of preventing the spread of diseases
among healthcare workers and preventing hospital
outbreaks. In order to increase vaccination rates;
increasing awareness would make an important
contribution. In this regard, establishing Occupational
Health Centers in all health institutions or making existing
centers more functional, constituting a regular
registration and follow-up system for vaccination and
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antibody level measurement, conducting training
activities for employees and conducting risk analyses to
reduce existing risks are among the first suggestions that
come to mind.

Main Points

Healthcare workers are at risk of transmission of vaccine-
preventable diseases.

Regular vaccination programs can reduce the risk of
transmission of vaccine-preventable diseases to other
workers and patients.

Increasing awareness is important to reach sufficient
vaccination rates.
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NEUROPEPTIDE W (NPW) ALLEVIATES COGNITIVE IMPAIRMENT AND
ANXIETY-LIKE BEHAVIORS IN RATS WITH CHRONIC STRESS
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ABSTRACT

Objective: Neuropeptide W (NPW) plays a regulatory role in the
neuroendocrine response to stress and the activation of the
Hypothalamic—pituitary—adrenal (HPA) axis. The current study
aimed to investigate the effects of peripherally administered NPW
on the cognitive functions and anxiety-like behavior of rats under
chronic stress conditions.

Methods: Wistar albino (250-290 gr) male rats were randomly
divided as control, chronic stress group, and chronic stress
exposed NPW-treated (0.1 pg/kg, subcutaneously) group. Chronic
stress was induced by exposing the animals to water avoidance
stress (WAS) for 1 h/day for ten consecutive days. At the end of
the experimental stress procedure, an object recognition test was
used to evaluate cognitive functions, and a hole-board test was
used to assess anxiety levels. After the experiments, blood
samples were collected to measure corticosterone levels.
Results: WAS significant increases in the level of corticosterone
when compared with control rats (p<0.05), showing the activation
of HPA axis. Application of WAS also caused anxiety and
diminished cognitive functions. In NPW-treated rats with WAS, the
corticosterone level was not different from the control group. The
number of rearing up and head-dips by WAS-induced rats
increased after NPW application (p<0.05-0.01) and also decreased
the immobilization time (p<0.01). Moreover, the difference score
in the object recognition test was increased by the NPW
application in WAS group (p<0.05).

Conclusion: Our results showed for the first time that NPW
pretreatment exerted an anxiolytic effect and attenuated
cognitive function in rats subjected to water avoidance stress.
Keywords: Neuropeptide W, stress, anxiety, cognitive function,
memory.
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Amag: Noropeptit W (NPW), NPW, strese karsi néroendokrin
yanitta ve hipotalamik-hipofiz-adrenal ~ (HPA)  ekseninin
aktivasyonunda dizenleyici bir rol oynar. Bu ¢alismanin amaci,
kronik stres kosullarinda periferik olarak uygulanan NPW'nin
siganlarin biligsel islevler ve kaygi benzeri davranislar tizerindeki
etkilerini aragtirmaktir.

Yontem: Wistar albino (250-290 gr) erkek siganlar kontrol, kronik
stres grubu ve kronik strese maruz kalan ve NPW ile tedavi edilen
(0.1 pg/kg, subkutan) grup olarak rastgele ayrildi. Kronik stres
indUksiyonu hayvanlara art arda on gin boyunca giinde 1 saat
sudan kaginma stresi (WAS) uygulanarak yapildi. Deneysel stres
isleminin sonunda biligsel islevleri degerlendirmek igin obje tanima
testi, kaygl dizeylerini degerlendirmek igin delikli tahta testi
kullanildi. Deneylerden sonra, kortikosteron seviyelerini dlgmek
icin kan érnekleri alindi.

Bulgular: Kontrol siganlar ile karsilastirldiginda WAS grubunda
kortikosteron seviyesinde anlamli artis gorildi (p<0.05), bu da
HPA ekseninin aktivasyonunu gostermektedir. WAS uygulanmasi
ayrica kaygiya ve biligsel islevlerin azalmasina neden oldu. WAS
uygulanip NPW ile tedavi edilen siganlarda, kortikosteron seviyesi
kontrol grubundan farkli degildi. NPW uygulamasi, WAS ile
indlklenen siganlarda saha kalkma ve burun sokma sayilarini
artirdi (p<0.05-0.01) ve immobilizasyon siresini azaltti (p<0.01).
Ayrica WAS grubunda NPW uygulamasi ile obje tanima testinde
fark skoru artti (p< 0.05).

Sonug: Sonuglarimiz ilk kez NPW 6n tedavisinin sudan kaginma
stresi uygulanan siganlarda anksiyolitik etki gosterdigini ve bilissel
islevi hafiflettigini gosterdi.

Anahtar Kelimeler: Noropeptit W, stres, anksiyete, bilissel islev,
hafiza.
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Introduction

Stress is regulated by the autonomic nervous system and
increases sympathetic modulation when a threat is
detected.! The hypothalamic-pituitary-adrenal (HPA) axis
is an intricate hormonal network that is activated by
stress.? Physiological and psychological stresses cause
corticotropin-releasing hormone (CRH) to be secreted
from the hypothalamus. CRH causes pituitary
corticotrope cells to secrete adrenocorticotropic
hormone (ACTH), which in turn causes the adrenal cortex
to secrete cortisol. Chronic stress (CS) disturbs HPA axis
and increases glucocorticoid release, which concerns
neural plasticity in the hippocampus and may lead to
learning and memory deficits.> Experimental studies
have shown that stress induction causes learning and
memory dysfunction and increases anxiety-like
behaviors.*> Repeated unpredictable stress and social
isolation elevate hypothalamic CRH and cause HPA axis
dysfunction, which is associated with mental and physical
illness.5”

CS also contributes to the formation of oxidative stress,
which is involved in developing neurological diseases
such as depression and Alzheimer’s disease.?
Neuropeptide W (NPW) is a newly defined neuropeptide
with two endogenous molecular isoforms, 23 and 30
amino acids. Two distinct G-protein-coupled receptors
called NPBWR1 (GPR7) and NPBWR2 (GPR8) mediate the
effects of NPW. *1° NPW has regulatory functions in the
activation of the HPA axis and the neuroendocrine
response to stress.!' Peripheral application of NPW has
been reported to exhibit neuroprotective and
antioxidant effects in hypoxic-ischemia-induced brain
injury.’? However, the role of NPW on chronic stress-
induced cognitive impairment has not yet been clarified.
The aim of the current study was to investigate the
effects of peripherally administered NPW on the
cognitive functions and anxiety-like behavior of rats
under chronic stress conditions.

Methods

Animals

Wistar albino male rats weighing between 250 and 290
grams, provided by the Sakarya University Animal Center
(SUDETAM), were housed in an air-conditioned space
with 12-hour day and dark cycles, where the temperature
was maintained at 22°C and the relative humidity at
between 67% and 70%. The animals were fed a standard
pellet and had unrestricted access to food and water. The
principles and criteria established by the New York
Academy of Sciences were followed, and the tests were
carried out in accordance with Turkish law regarding the
use of animals in experiments. The experimental
procedures were approved by the Sakarya University
Animal Care and Use Committee (approval number: 35;
date: 06/07/2022).
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Experimental Procedures

Rats were randomly divided as control (n=7), a chronic
stress group (n=7), and chronic stress-exposed NPW-
treated group (n=7). NPW (Phoenix Pharmaceuticals,
USA) was applied subcutaneously at dose of 0.1 pg/kg
before water avoidance stress (WAS). Saline as NPW
solvent was administrated similarly in chronic stress
group. Dose of NPW was selected based on the previous
reports.?

An object recognition test was utilized to assess cognitive
abilities after the experimental stress technique, and a
hole-board test was performed to assess anxiety levels.
Hole-board test was repeated before and after the stress
procedure. After the experiments, the cardiac puncture
was made to obtain blood samples from rats under
anesthesia (100 mg kg ketamine and 10 mg kg
xylazine, intraperitoneally), and the experimental
animals were killed.

Water Avoidance Stress-WAS

The animals were subjected to WAS for one hour every
day for ten straight days in order to create chronic
psychological stress in them. Before the study, the same
researcher handled rats every day for two weeks before
subjecting them to WAS. The plastic container with a 90
c¢cm diameter and 50 cm height was filled with fresh,
room-temperature water to a depth of 1 cm below the
surface of the platform, and rats in the WAS group were
placed on a platform (8x8 cm) mounted in the center of
the container. All experimental procedures were
performed between 02:00 and 04:00 pm hours to
minimize the effect of a circadian rhythm.

Measurements of Corticosterone Levels

According to the manufacturer's instructions, serum
corticosterone levels (E0828Ra, BT LAB) were
determined using rat ELISA kits. Corticosterone level was
expressed as ng/ml.

Evaluation of the Anxiety Level

All rats underwent the hole-board test using a wooden
box (100x100x50 centimeter) with 16 evenly spaced
holes (3.8 cm in diameter) at the bottom. Each rat was
placed separately in one of the box's corners, and a video
camera captured all of its motion for five minutes. The
box was cleansed with alcohol after each test to
eliminate the odor. The number of head dips into the
holes and rearing up on two hind legs were then recorded
from videotapes by a watcher who was blind to the
experimental groups to assess the rats' level of anxiety
based on their exploratory behavior in the box. Rats with
less head dipping and rearing up showed less exploratory
activity, which led to increased anxiety.'*

Object Recognition Test

A test for object recognition was performed to evaluate
the cognitive function of the rats. The rat was given a day
before the object identification test to acclimate to the
new environment by spending 10 minutes in the empty
test box (50x50x30 cm). The rat was then placed in the
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same box on the 10" day of the experiment to examine
the two identical objects for ten minutes before being
returned to its cage. A video camera captured the rat's
interest in the new object for three minutes an hour later
after one of the objects was replaced (new object) while
keeping one familiar object. The box and the items were
cleaned with alcohol (70%), following each test. By
comparing the amount of time spent with the known and
unfamiliar things, recordings were processed and the
outcomes were assessed. The number of contacts
defined as determined the contact of the rat's nose with
the object was evaluated. The following formula was
used to determine the time difference spent with the
objects:

Difference score (sec): time spent with the novel object —
time spent with the sample object.'® An improvement in
cognitive processes was indicated by a higher difference
score.

Statistical Analysis

One-way ANOVA followed by the Bonferroni multiple
comparisons test was used to define the level of
statistically significant between experimental groups by
using GraphPad Prism 9.3.0 (GraphPad Software, San
Diego, CA, USA). Student-t test was applied to compare
two groups. The mean values and standard errors for all
the data were reported. Statistical significance was
determined to be p<0.05.

Results

Serum corticosterone levels were measured to assess for
HPA axis activation during stress response in the control
or stress-applied groups. When compared with the
control rats, WAS significantly increased in the level of
corticosterone compared with control rats (p<0.05;
Figure 1), showing the activation of HPA axis. In NPW-
treated rats with WAS, the corticosterone level was not
changed respected to the control group.
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Figure 1. The corticosterone levels of control and water avoidance
stress (WAS) groups were treated with either saline or NPW (0.1
ug/kg/day). *p<0.05, compared to the control group.

The hole-board test was performed to evaluate the
degree of anxiety in the experimental groups. Elevation
of the immobilization time and reduction in the rats' free
exploratory behavior (head-dipping and rearing up)
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demonstrated increased anxiety. Application of WAS for
ten days caused the increased immobilization time and
reduced the numbers of head-dipping and rearing up
compared to the control group (p<0.05-0.001; Figure 2),
exhibiting increased anxiety. NPW treatment elevated
the numbers of rearing up and head-dips by WAS-
induced rats (p<0.05-0.01) and also decreased the
immobilization time (p<0.01), indicating the anxiolytic
effect of NPW.
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Figure 2. Numbers of rearing (a), head-dipping (b), and immobilization
time (c) were recorded during the hole-board test of all experimental
groups. *p<0.05, ** p<0.01, ***p<0.001, compared to control group;
++p<0.01, +++p<0.001 compared to saline-treated WAS group.

When performing an object recognition test to evaluate
cognitive function, the difference of the time spent with
novel and same objects has reduced in WAS group
compared to the control group (p<0.05; Figure 3),
demonstrating diminished cognitive functions. The
difference score was increased by the NPW application in
WAS group (p< 0.05).
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Figure 3. Object recognition test results of control or water avoidance
stress (WAS) groups rats that were treated with either saline or NPW
(0.1 pg/kg/day). Difference score (second): Time spent with the novel
object - time spent with the sample object. *p<0.05, compared to
control group; +p<0.05, compared to saline-treated WAS group.

Discussion

The results of the present study show that the application
of WAS in rats created a cognitive impairment with
increased activity of the HPA axis and anxiety-like
behavior. Our results showed for the first time that NPW
pretreatment exerted an anxiolytic effect and attenuated
cognitive function in rats subjected to water avoidance
stress.

The term "stress" refers to a situation in which the
homodynamic balance is endangered by various
stressors, which might be intrinsic or extrinsic, actual or
imagined difficulties or stimuli.'® Stress and the
neurobiological alterations have been linked to
depression, anxiety, and cognitive dysfunction in many
studies.'”'® The HPA axis has an important role in this
research area because it is a modulator of
pathophysiological alterations and a marker of the stress
response.’ It was shown that reduced dopaminergic
transmission and dysregulation of the HPA axis, which is
characterized by glucocorticoid negative feedback
resistance, is frequently seen in stress-induced
depression.?’ Resulting from a dysregulated HPA axis,
increased corticosterone has been linked to behavioral
and cognitive abnormalities.?* The clinical results showed
that hyperactivity of the HPA axis was strongly associated
with depressive and anxiety disorders.?? It was reported
that chronic stress in rodents can lead to anomalies in the
HPA axis, including elevation of corticosterone levels.?32*
In the present study, we showed that serum
corticosterone level was elevated in WAS-induced rats,
demonstrating that the HPA axis was activated, which
supports the previous study that demonstrated the
elevation of corticosterone level due to WAS in mice.?
Peripheral NPW application restored the secretion of
corticosterone to normal levels. The production of
corticosterone, which could be increased by the
elevation of HPA axis activity, was inhibited by peripheral
administration of NPW prior to stress ulcer formation, as
we recently described.'®?® Contrary to these findings,
NPW encourages human adrenocortical cells to secrete
cortisol 27 and has been found to increase plasma
corticosterone levels in healthy rats.?®
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Water avoidance stress is widely used as a model of
chronic psychological stress.? Chronic stress causes
neuronal changes that lead to the development of
anxiety, depression, cognitive decline and memory
impairment.3®31  Stressful  situations cause the
hypothalamic paraventricular nucleus to release
corticotrophin-releasing factor (CRF), which then causes
the pituitary to release ACTH, which in turn causes the
adrenal cortex to secrete cortisol in humans and
corticosterone in rodents.?? Also, stressful events may
result in blood-brain barrier malfunction, characterized
by inflammation and leaking.3* These all-important
factors can contribute to the disturbance of cognitive
functions and the development of anxiety and
depression.3®3* In this study, we found that the
administration of NPW ameliorated WAS-induced
anxiety-like behaviors observed in the hole board test.
The hole board test is a method to evaluate anxiety, it can
also be used in experimental studies for the anxiogenic-
like effect of pharmacological agents, hormones, and
drugs.’* To our knowledge, there is no study on the
anxiolytic effects of NPW in chronically stressed animals.
The results of the object recognition test showed that
water avoidance stress-induced cognitive impairments
and NPW significantly prevented this memory
dysfunction. Several studies demonstrated that synaptic
plasticity was decreased, and cognitive impairment was
brought on by stress-related impairment of the
hippocampus' neuronal activity.3®> On the other hand,
The BDNF/TrkB/CREB system controls the proliferation,
differentiation, and migration of hippocampal neurons,
which are crucial for cognitive function.3® The increased
expression of BDNF, TrkB, the pCREB/CREB ratio, and the
inhibition of acetylcholinesterase activity were
associated with cognitive improvements.3” It was
reported that about the interrelationships between
BDNF and NPW, BDNF could modulate the expression of
NPW in neuronal cells via the PI3K/Akt pathway and the
application of exogenous BDNF to mice increased
synthesis of NPW and also CRH levels in the
hypothalamus.3® NPW participates in the neuroendocrine
regulation of pituitary hormone production and may
have a significant role in the hypothalamic organization
of the endocrine response to stress.!® Central
administration of NPW elevated ACTH levels via
activating hypothalamic CRF in rats.%® Additionally, pre-
treatment with NPW did not affect serum levels of CRH
or ACTH in rats with stress-induced stomach ulcers, but it
did bring corticosterone back to normal ranges.’ It
indicates that NPW does not directly affect the activation
of the HPA axis brought on by stress; instead, it may be
inflammatory mediators released by the wounded
stomach. Cognitive dysfunction may be significantly
influenced by neuroinflammation.*! According to
Michelucci et al.*? microglia and astrocyte activation, as
well as the production of cytokines, chemokines, or
growth factors, are the main causes of inflammation in
the brain and often occur before cognitive failure.** Our
results revealed that NPW alleviates cognitive
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dysfunctions and anxiety-like behaviors, which may be
related to its anti-inflammatory properties.

In conclusion, our results indicated that WAS caused the
deterioration of cognitive functions and anxiety-like
behaviors. Furthermore, our findings show for the first
time that NPW alleviated cognitive function and anxiety-
like behavior along with a reduction of corticosterone
level in the water avoidance stress-induced rats.
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Amag: Bu arastirmada bir yillik stiregte poliklinigimize okul reddi sikayeti
ile bagvurmus ergenlerin merkezimizdeki sikhgi, klinik 6zellikleri ve tedavi
ozelliklerinin arastirilmasi amaglanmigstir.

Yontem: Okul reddi saptanan 45 olgu prospektif olarak degerlendirilmistir.
ilk gériismede ve tedavisinin 6. ayinda Beck Depresyon Olgegi (BDO) ve
Durumluk-Sureklilik Kaygi Envanteri (DSKE) uygulanmis olup, Okul Reddi
Degerlendirme Olgegi (ORDO) ilk muayene sirasinda verilmistir. Komorbid
psikopatolojiler “Okul Cagi Cocuklari igin Duygulanim Bozukluklar ve
Sizofreni Gortisme Cizelgesi-Simdi ve Yasam Boyu Sekli (K-SADS)” ile
taranmigtir.

Bulgular: Calismamizin sonucunda; klinigimizde bir yil icinde ergenler igin
okul reddi sikhg1 %1,3 olarak tespit edilmistir. Okul reddi olan ergenler
cinsiyetler agisindan karsilastirildiginda; kizlarda daha cok lise diizeyinde
okul reddi oldugu, daha fazla depresif bozukluk ve kendine zarar verme
davranigi  tanilarina  sahip olduklari, antipsikotik ve risperidon
kullanimlarinin daha fazla oldugu saptanmistir (p<0,05). Takip stirecinde
hastalarin %68,9’unun (n=31) tedavi slrecine devam ettigi, yapilan
gorisme sayisinin kiz ergenlerde anlamli dizeyde daha fazla oldugu
saptanmistir (p<0,05). izlemde depresyon ve anksiyete skorlarinin anlamli
diizeyde azaldigi (p<0,05) belirlenmis, ORDO agisindan cinsiyetlere gére
anlamli duizeyde farklilk saptanmamigtir (p>0,05).

Sonug: Okul reddi acil midahale gerektiren, 6zellikle ergenlerde daha az
tizerinde durulmus 6nemli bir konudur. Bu galismadan elde edilen verilerle
ergenlik doneminde gorilen okul reddinin daha iyi anlasiimasini
umuyoruz.

Anahtar Kelimeler: Okul reddi, ergenlik, komorbidite, psikopatoloji

ABSTRACT

Objective: In this study, it was aimed to investigate the frequency, clinical
characteristics and treatment characteristics of adolescents who applied
to our outpatient clinic with the complaint of school refusal for one year.
Methods: 45 cases with school refusal were evaluated prospectively. The
Beck Depression Scale (BDI) and the State-Trait Anxiety Inventory (STAI)
were administered at the first interview and at the 6th month of the
treatment, and the School Refusal Rating Scale (SRRS) was given during the
first examination. Comorbid psychopathologies were screened with the
Schedule for Affective Disorders and Schizophrenia for School-Age
Children Present and Lifetime Version (K-SADS).

Results: As a result of our study; In our clinic, the frequency of school
refusal for adolescents was found to be 1.3% in one year. When
adolescents with school refusal were compared in terms of gender; It was
determined that girls were more likely to have high school refusal, have
more depressive disorder and self-harming behavior diagnoses, and use
antipsychotics and risperidone more (p<0.05). It was determined that
68.9% of the patients (n=31) continued the treatment process during the
follow-up period, and the number of interviews was significantly higher in
female adolescents (p<0.05). Depression/anxiety scores decreased
significantly in the follow-up (p<0.05) and there was no significant
difference between genders in terms of SRSS scores (p>0.05).

Conclusion: School refusal is an important issue that requires immediate
intervention, especially in adolescents, which is less emphasized. We hope
that the data obtained from this study will provide a better understanding
of school refusal in adolescence.

Keywords: School refusal, adolescence, comorbidity, psychopathology
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Giris

Okul reddi; okuldan hoslanmama ve okula ilgisizliginin
Otesinde kaygi, sosyal fobi, korku, ige kapaniklik,
depresyon gibi duygusal nedenlerden dolayr okula
gitmekte zorlanma ve tiim giin okulda kalamama olarak
tanimlanabilir.? Okul ¢agindaki cocuklarin yaklasik %2 ila
%5'inin okul reddi yasadigi belirtilmistir.2 Okul reddi cocuk
ve ergen psikiyatrisi i¢in acil bir durumdur. Kiz ve erkek
cocuklarda gérilme sikligi benzer saptanmigtir.?
ilkokuldan ortaokula gecisle birlikte, gencler daha genis ve
daha karmasik bir sosyal ¢evreyle (6rnegin; daha fazla
O0gretmen ve daha fazla 6grenci) karsi karsiya kalirlar.
Ergenlik déneminde saglkh bir benlik gelistiremeyen,
benlik saygisi dislik bazi savunmasiz ergenler icin okul ve
akranlar daha fazla sikintiya yol acabilir. Bu nedenler
ergenlerin ev ortaminin glvenli halini tercih etmesine
neden olabilir, bu da okul reddini meydana getirir.3

Okul reddinin daha ¢ok ilkokul ¢aglarinda gorilmesi
nedeniyle ergenlerde yapilan ¢alismalar daha az sayidadir.
Ergenlikte c¢ocukluk donemine oranla daha fazla
devamsizlik, daha yiksek oranda eslik eden sosyal fobi ve
depresif bozukluk saptanmaktadir. Ergenlige 0zgi
gelisimsel zorluklar dahil olmak Ulzere daha kotl tedavi
sonuglarinin  nedenlerini dikkate almak okul reddi
tedavisinin belirlenmesinde  &nemlidir.>  Ergenlik
déneminde baslayan okul reddi olan genglerin, okuldaki
diger genclerle karsilastirildiginda depresyon ve yalnizlik
diizeylerinin yiuksek oldugu, benlik saygisinin dusik
oldugu, anne ve akranlarina baglanmada daha az glvenli
olduklari gosterilmistir. Okul reddi olan genglerde tim
bunlara bagli olarak yasam kalitelerinin de yasitlarina gére
daha dustik oldugu saptanmistir.®

Kronik okul devamsizligi ve okul reddi davranisi olan
genglerin, ergenlik doneminde suga karistiklari,
yasamlarinin ilerleyen dénemlerinde ciddi uyum sorunlari
gosterdikleri, gesitli ekonomik, psikiyatrik, akademik ve
sosyal konularda sorunlarla karsilastiklari
saptanmistir. Yasamin bu kritik asamasinda, ergenlerin
saglikli bir benlik kavrami olusturmalari igin tesvik etmek,
genel duygularinin gelismesine katkida bulunmak, okul
reddine yol agan ve siirdiren sorunlari erken tespit etmek
ve okul reddinin yarattigi zorluklari 6nlemek i¢in uygun
miidahaleleri yapmak olduk¢a 6nemlidir. Okul reddinin
degerlendirilmesi ve yonetiminde, aile hekimi, okul
yonetimi, rehber 6gretmenler, ebeveynler ve ¢ocuk ergen
ruh saghgl uzmanini iceren multidisipliner bir yaklagim
gerekir.15

Bu veriler goz 6niine alinarak; bu ¢alismamizda iki faktori
saptamay! amagcladik. Birincisi; son bir yil icerisinde
poliklinigimize basvuran ergenler arasinda okul reddinin
sikhgini saptamak, ikinci amacimiz da bir yil icinde okul
reddi tanisi alan ergenlerin takip sirecinde verilerini
incelemektir.

Yontem

Bu prospektif ¢alisma Kocaeli Universitesi Tip Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun izni
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ile (Etik Kurul No: 2021/280) Kocaeli Universitesi Cocuk ve
Ergen Ruh Saghg ve Hastaliklari Anabilim Dali’'nda
yaptimistir. Helsinki Bildirgesi'nin ilkeleri dogrultusunda,
katihmcilara aragtirma hakkinda bilgi verilmis ve galismaya
katilmak isteyen ergenlere ¢alismanin amaci agiklanarak
sozli ve vyazili onamlari alinmistir. Ayrica ¢alismada
kullanilan Okul Reddi Degerlendirme Olgegi (ORDO) igin
oOlcek sahibinden yazili izin alinmistir.

Katilimcilar
Calismamizda; 12-17 yas araliginda olan, Kasim 2021-Ekim
2022 tarihleri arasinda okul reddi sikayeti ile

poliklinigimize basvuran ergenler prospektif olarak
degerlendirilmistir. Okul reddi DSM-5 (Diagnostic and
Statical Manual of Mental Disorders-5) ve ICD-11
(International Statical Classification of Diseases and
Related Health  Problems-11) uluslararasi  tani
siniflandirma sistemlerinde bagimsiz klinik bir bozukluk
olarak yer almamaktadir.%” Bu nedenle Berg tarafindan
belirlenen okul reddi kriterleri temel alinarak okul reddi
olup olmadigina karar verilmistir. Hekimin DSM-5 tani
kriterleri dogrultusunda vyaptig1 psikiyatrik muayene
sonucunda; okula gitmeyi sik sik reddetme, okula gitmeyi
basarsa bile tiim giin okulda duramama, okul saatlerinde
ebeveynlere yakin olmayl veya ev gibi guvenilir bir
ortamda kalmayi tercih etme, okula gitme saati geldiginde
duygusal ve bedensel sikintilar gésterme, okula gitmesi
sonucu oOfkelenme gibi antisosyal davranislar sergileme,
okula gidemedigi durumlari ebeveynden gizleme seklinde
belirtileri olan ergenler okul reddi olarak kabul
edilmistir.”®  Psikiyatrik muayene sonucunda okula
devamhhg etkileyecek bedensel engeli olan, psikotik
bozukluk, bipolar bozukluk, mental retardasyon ve otizm
spektrum bozuklugu tanilari olan ergenler calismaya
alinmamuistir. Psikiyatrik muayene ve Okul Cagi Cocuklari
icin Duygulanim Bozukluklari ve Sizofreni Goérisme
Cizelgesi-Simdi ve Yasam Boyu Sekli-(K-SADS) yapildiktan
sonra okul reddi olan ergenin Okul Reddi Degerlendirme
Olgegi (ORDO), Beck Depresyon Olcegi (BDO) ve
Durumluluk-Siireklilik Kaygi Olgegi (DSKE) doldurmasi
istenmistir. Takip slirecine devam eden hastalarin
Olgekleri 6. ayda tekrarlanmistir. Hastalarin takipleri
bireysel tedavi ihtiyaclarina gore belirlenmistir. Tedavi
slirecine devam eden tiim olgulara okul reddine yonelik
davranis¢i midahale yontemleri (okul reddine yonelik
psikoegitim, sistematik duyarsizlastirma, kademeli maruz
birakma, gevseme ve nefes egzersizleri gibi stratejilerin
kombinasyonu) uygulanmistir.

Kullanilan Olgekler

Olgu rapor formu

Arastirmacilar tarafindan hazirlanan hastalara ait bilgilerin
(sosyodemografik veriler, klinik belirtiler, tanilar, tedavi
Onerileri vb.) yer aldig, hekim tarafindan doldurulan
formdur.

Beck Depresyon Ol¢egi (BDO)

21 maddeden olusan 4’lii likert tipi BDE, Beck ve Steer®
(1987) tarafindan gelistirilmis ve Hisli ve ark.!* tarafindan
Tirkgeye uyarlanmistir.  Olgek depresif belirtilerin
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siddetini 6lcmek amaciyla gelistirilmis olup 6lgekten
alinacak toplam puan 0-63 arasinda degismektedir. Daha
yuksek puan daha siddetli depresif belirtiler oldugunu
gostermektedir.

Durumluk ve Siireklilik Kaygi Envanteri (DSKE)

1983 yilinda Spielberger ve ark.'? tarafindan gelistirilen,
yaygin olarak kullanilan, kendi kendine bildirilen DSKO,
durumluk ve sirekli kaygi kavramlarini 6lgmek igin
Durumluk Kaygi Envanteri (DKE) ve Siirekli Kaygi Envanteri
(SKE) bilesenlerinden olusur. Her bilesen 6lgeginde 1-4
arasinda yanitlanan 20 madde vardir ve yiiksek puan daha
siddetli anksiyete belirtilerini gdsterir. DSKE'nin ylksek bir
i¢ tutarligr vardir. Olgegin Tirkce gecerlik ve giivenirligi
Oner ve Le Compte (1985) tarafindan yapilmistir.??

Okul Reddi Degerlendirme Ol¢egi-Cocuk Formu

Kearney ve Silverman (1993) tarafindan!* gelistirilmis ve
Kearney tarafindan (2002) gézden gegirilmis olan “Okul
Reddi Degerlendirme Olgegi Cocuk Formu’nun (ORDO)”
Tirkce'ye uyarlama, gecerlik ve gilivenirlik calismasi 2016
yilinda yapilmistir.®> ORDO’niin faktér yapisinin gegerli bir
model olup olmadiginin saptanmasi icin dogrulayici faktor
analizi yapilmistir. Olgegi olusturacak maddeleri ve 8lgegin
giivenirligini belirlemek amaciyla, madde toplam test
korelasyonu, ol¢iit gegerligi ve Cronbach alfa i¢ tutarhk
katsayisi hesaplanmistir. ORDO’niin Tiirkce uyarlama,
gecerlik ve glvenirlik calismalari sonucu elde edilen
bulgular, 6lcegin 24 maddelik halinin Tirk ortadgretim
Ogrenci popilasyonu lzerinde gecerli ve guvenilir bir
bicimde kullanilabilecegini gostermektedir.

Okul Cagi Cocuklar icin Duygulanim Bozukluklari ve
Sizofreni Goriisme Cizelgesi-Simdi ve Yasam Boyu Sekli-
(K-SADS)

Kaufman ve ark.’lan*® tarafindan gelistirilen K-SADS’in
Unal ve ark’lar.’’ tarafindan Tirkce gecerlilik ve
glivenilirligi gerceklestirilmistir. Unal ve ark.’lari K-SADS’in
birgcok tani grubu icin gecerli ve gilvenilir oldugunu
bildirmiglerdir.

istatistiksel Analiz

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) ile yapildi. Normallik varsayimi igin
Shapiro-Wilk normallik testi uygulandi. Normal dagilhima
uyan numerik degiskenler ortalamazstandart sapma,
normal dagilima uymayan numerik degiskenler medyan
(25.-75. ylzdelik) olarak verildi. Kategorik degiskenler
frekans (ylizde) olarak verildi. Gruplar arasi farkhlik Ki-Kare
Testi, Bagimsiz Orneklem T-Testi ve Mann Whitney-U Testi
ile belirlendi. Orneklemin 1. ve 6. ay degisimlerinin
karsilastiriimasi igin Bagimli Orneklem T-testi kullanildi.
Hipotez testlerinde p<0,05 istatistiksel olarak anlamh
kabul edildi.
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Bulgular

Calismamizda bir yil boyunca okul reddi ile poliklinigimize
bagvuran 12-17 yas arali§indaki tim ergenler
degerlendirilmigtir. Bir yil boyunca tekrarli basvurular
¢ikarildiginda 12-17 yas araliginda 3448 hastanin bagvuru
yaptigl, 45 olgunun okul reddi ile takip edildigi
saptanmistir. Klinigimiz icin belirlenen yas grubunda bir yil
icinde okul reddi sikhig1 %1,3 olarak tespit edilmistir.
Galismamizin 6rneklemi 26 (%57,7) kiz, 19 (%42,3) erkek
olmak Uzere toplam 45 okul reddi bulunan 12-17 yas
arahgindaki ergenden olugmaktadir. Olgularin yas
ortalamasi kiz cinsiyet i¢in 14,6+1,32, erkek cinsiyet igin
14,0+1,63 olarak saptanmistir. Orneklemin
sosyodemografik verileri Tablo 1'de verilmistir.

Okul reddi olan ergenlerin eslik eden psikiyatrik tanilari
incelendiginde olgularin tamaminin (%100) psikiyatrik bir
tanisi oldugu saptanmistir. Olgularin %77,4 ‘Unin (n=35)
anksiyete bozuklugu (AB), %64,4’lnin (n=29) major
depresif bozukluk (MDB) tanisi aldigi ve en sik gérilen
psikiyatrik bozukluklarin AB ve MDB oldugu bulunmustur.
Olgular cinsiyet agisindan karsilastirildiginda; kizlarda en
stk taninin MDB (n=20, %44,4), erkeklerde ise dikkat
eksikligi hiperaktivite bozuklugu (DEHB) (n=10, %22,2)
oldugu gorilmustir. MDB ve KZVD tanilari okul reddi olan
kiz ergenlerde erkek ergenlere gére anlamli diizeyde daha
fazla bulunmustur (p<0,05). Okul reddine eslik eden
psikiyatrik tanilar ve cinsiyetlere gére dagihmi Tablo 2’de
gOsterilmistir.

Okul reddi bulunan ergenlerin tedavinin basinda bulunan
planlanan ilag tedavileri incelendiginde olgularin
%88,9'unun (n=40) ilag tedavisi aldigi belirlenmistir. Kiz
ergenler ile erkek ergenler karsilastirildiginda, okul reddi
olan kiz ergenlerin antipsikotik kullanimi, risperidon
kullanimi ve yapilan gériisme sayisi anlamli diizeyde daha
fazla idi (p<0,05). Okul reddi bulunan ergenlerin
cinsiyetlere gore tedavi sirecleri ve farmakolojik tedavi
ozellikleri Tablo 3'te verilmistir.

Okul reddi bulunan ergenlerin %68,9 (n=31) tedavi
sirecine devam etmis, %31,1'i (n=14) alti aylik takip
surecini tamamlamamistir. Takip sirecine devam eden
ergenlerin %77,4'G (n=24) okula devam etmistir. Tim
Olceklerde anlamh dlizeyde degisiklik (depresyon ve
anksiyete skorlarinda azalma) tespit edilmistir (p<0,05).
Takip siirecine devam eden ergenlerin 6lcek degisimleri
Tablo 4’te gosterilmistir.

Okul Reddi Degerlendirme Olgegi ve alt dlgekler cinsiyet
dagihmlari agisindan karsilastirildiginda istatistiksel olarak
anlamh bir farkhhk saptanmamistir. Okul reddi olan
ergenlerin kendilerinin doldurdugu ORDO ve alt 6lcek
skorlarinin cinsiyetlere gére dagilimi Tablo 5’te verilmistir.
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Tablo 1. Okul reddi olan ergenlerin sosyodemografik 6zellikleri

Degiskenler Kiz n (%) Erkek n (%) Toplam n (%) p
Yas (OrtSS) 14,6+1,32 14+1,63 14,3+1,48 0,146™
Okul diizeyi
Ortaokul 7(26,9) 11(57,9) 18(40) 0,036"
Lise 19(73,1) 8(42,1) 27(60)
Anne Egitim
Okuryazar degil 1(3,8) 1(5,3) 2(4,4) 0,884"
ilkokul 5(19,2) 6(31,6) 11(24,4)
Ortaokul 3(11,5) 2(10,5) 5(11,1)
Lise 9(34,6) 6(11,1) 15(33,3)
Universite 8(30,8) 4(31,6) 12(26,7)
Baba Egitim
Okuryazar degil 0(0) 1(5,3) 1(2,2) 0,608"
ilkokul 6(23,1) 4(21,1) 10(22,2)
Ortaokul 3(11,5) 3(15,8) 6(13,3)
Lise 9(34,6) 8(42,1) 17(37,8)
Universite 5(18,5) 3(15,8) 11(24,4)
Anne Meslek
Calismiyor 14(53,8) 10(52,6) 34(53,3) 0,642"
Kamu 5(19,2) 2(10,5) 7(15,6)
Ozel Sektor 7(26,9) 7(36,8) 14(31,1)
Baba Meslek
Calismiyor 1(3,8) 0(0) 1(2,2) 0,670
Kamu 6(23,1) 4(21,1) 10(22,2)
Ozel Sektor 19(73,1) 15(78,9) 34(75,6)
Kardes
Var 24(59,3) 15(78,9) 39(86,7) 0,193"
Yok 2(7,7) 4(21,1)
Aile Tipi
Cekirdek 17(65,4) 13(68,4) 30(66,7) 0,768"
Genis 3(11,5) 3(11,5) 6(13,4)
Pargalanmis 6(23,1) 3(15,8) 9(20)
SED
Diistik 6(23,1) 4(21,1) 10(22,2) 0,357
Orta 15(57,7) 14(73,7) 29(64,4)
Yuksek 5(19,2) 1(5,3) 6(13,3)
Aile Psikopatolojisi
Var 16(61,5) 12(63,1) 28(62,2) 0,501"
Yok 10(38,5) 7(36,9) 17(37,8)

*Ki-kare testi, “*Bagimsiz Orneklem T testi, Ort: Ortalama, SS: Standart Sapma, SED: Sosyoekonomik Diizey

Tablo 2. Okul reddi olan ergenlerin cinsiyetlerine gore tani dagilimlari

Psikiyatrik Tanilar Kiz (n=26) Erkek (n=19) Toplam (n=45) p
n(%) n(%)

AB 21 (46,6) 14 (31,1) 35(77,7) 0,252
MDB 20 (44,4) 9 (20) 29 (64,4) 0,041
DEHB 10 (22,2) 10 (22,2) 20 (44,4) 0,345
SKB 9 (20) 3(6,3) 12 (26,7) 0,158
YAB 8(17,8) 5(11,1) 13 (28,9) 0,745
AAB 4(8,9) 6(13,3) 10 (22,2) 0,197
TSSB 2 (4,4) 4(8,9) 6(13,3) 0,193
OKB 6(13,3) 2 (4,4) 8(17,8) 0,277
DB 2(4,4) 1(2,2) 3(6,7) 0,744
KzZVD 20 (44,4) 3(6,3) 23 (50,6) 0,024

AB: Anksiyete Bozuklugu, MDB: Major Depresif Bozukluk, DEHB: Dikkat Eksikligi Hiperaktivite Bozuklugu, SKB: Sosyal Kaygi Bozuklugu, YAB: Yaygin
Anksiyete Bozuklugu, AAB: Ayrilik Anksiyetesi Bozuklugu, TSSB: Travma Sonrasi Stres Bozuklugu, OKB: Obsesif-kompulsif Bozukluk, DB: Davranim
Bozuklugu, KZVD: Kendine zarar verme davranisi. Ki-Kare Testi
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Tablo 3. Okul reddi olan ergenlerin tedavi stiregleri ve farmakolojik tedavi 6zellikleri

Kiz (n=26) Erkek (n=19) Toplam (n=45)
n (%) n (%) n (%) P
Psikotrop kullanimi 24 (53,3) 18 (40) 42 (92,4) 0,286"
SSGi 24 (53,3) 16 (35,6) 40 (88,9) 0,393
AP 18 (40) 6(13,3) 24 (53,3) 0,012"
Fluoksetin 9(20) 5(11,1) 14 (31,1) 0,553
Sertralin 15 (33) 11 (24,2) 26 (57,2) 0,609"
Risperidon 11 (24,2) 3(6,7) 14 (31,1) 0,058"
Aripiprazol 7(17,8) 3(6,7) 10(22,2) 0,248"
Tedavinin 6. Ayinda okula devam etme 15 (33) 9 (20) 24 (53,3) 0,365"
Yapilan goriisme sayisi** 13 (6-18) 8 (4-12) 7 (5-16) 0,021™
Takip siiresi (ay)** 5(3-8) 4 (3-7) 4 (3-8) 0,292™

SSGi: Selektif serotonin gerialim inhibitérii, AP: Antipsikotik, *Ki-Kare testi, **Mann Whitney U Testi: Medyan (25p-75p)

Tablo 4. Tedaviye devam eden ergenlerin 6lcek skorlarindaki degisimler

ilk dlgiim ikinci dlgiim
(n=31) (n=31) P
BDO 32,1+12,5 22+12,8 0,001"
DSKE-durumluluk alt dlgegi 52,3+10,4 32+10,8 0,001"
DSKE- siireklilik alt 6lgegi 54,7+12,6 42,4+15,3 0,001

BDO: Beck Depresyon Olcegi, DSKE: Durumluk-Siireklilik Kaygi Envanteri, Bagiml Orneklem T-testi

Tartisma

Bu calismada bir Universite hastanesi ¢ocuk ve ergen
psikiyatri poliklinigine bir yil icinde okul reddi sikayeti ile
basvuran ergen olgular prospektif olarak
degerlendirilmistir. Calismanin sonuglarina gére okul reddi
olan ergenler cinsiyetlere goére karsilastirildiginda kiz
ergenlerin erkek ergenlere gore anlaml diizeyde; daha
cok lise dizeyinde olduklari, daha fazla MDB ve KZVD
tanilarina sahip olduklari, antipsikotik ve risperidon
kullanimlarinin daha fazla oldugu saptanmistir. Takip
surecinde vyapilan gorigme sayisinin kiz ergenlerde
anlamli diizeyde daha fazla oldugu saptanmustir. izlemde
dlcek degisimleri ve ORDO skorlari agisindan cinsiyetlere
gore anlaml dizeyde farkhlik saptanmamistir.
Literatirde okul reddi yayginhigina bakildiginda farkh
sonuglar elde edilmistir. Bunun nedenlerinden birinin okul
reddi durumunun tani kriterlerinin net olmamasi, okul
reddi davranisinin tam olarak tanimlanamamasi olarak
gésterilmektedir.’® Amerika Birlesik Devletleri’nde geng
yas grubunda okul reddi sikhg %1-2 arasinda tahmin
edilmektedir.’® Almanya’da birinci basamak saglik
hizmetlerine okul reddi ile sevk edilen genglerin %5-
16’sinda  okul reddi oldugu belirtilmistir.?’ Bizim
¢alismamizda ergen yas grubunda okul reddi sikhg1 %1,3
olarak belirlenmistir.

Calismamizda bir yil igcinde cinsiyet oranlarina
bakildiginda, okul reddi sikliginin kiz cinsiyette erkek
cinsiyete oranla daha fazla oldugu saptanmistir.
Calismamiz kesitsel bir c¢alisma olmasi dolayisiyla
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sonuglarin geneli yansitmayacagl distnilmekle birlikte
literatirde kiz ve erkeklerde esit oranda gorildugiine dair
calismalar mevcuttur.?! Ulkemizde yapilan bir ¢alismada
ise okul reddinin lise diizeyinde erkeklerde daha sik oldugu
tespit edilmistir.??

Genellikle literatiirde ergenlik ©ncesi veya ergenlik
cagindaki gencler arasinda okul reddi yayginliginin sik
oldugu dusinilmektedir. 6-14 yas araligindaki gengleri
degerlendiren bir galismada okul reddinin daha ¢ok
ortaokulu bitirme, liseye baslama donemlerine denk
geldigi, 13-14 yasinda zirve yaptig belirtilmistir.® Baska
bir calismada da ortaokul veya liseye baslama gibi gegis
donemlerinde de okul reddi sikhginin  arttig
gosterilmistir.!® Calismamizda yas dagilimi cinsiyetler
acisindan  karsilastirildiginda anlamli  olarak farklihk
saptanmamistir. Ancak okul diizeyleri cinsiyetler agisindan
karsilastirildiginda okul reddi olan kizlarin daha ¢ok lise
diizeyinde, erkeklerin ise ortaokul diizeyinde olduklari
belirlenmistir. Literatlirde iki raporda erkeklerin daha
erken sinif dizeylerinde okul reddi olasiligi yiiksekken,
kizlarin daha buyldk sinif dilzeylerinde okul reddi
olasihiginin yiiksek oldugu gésterilmistir.?* Daha &nce
yukarida bahsedilen c¢alismada ise okul reddi olan
erkeklerin  daha ¢ok lise dlzeyinde olduklari
saptanmistir.22 Calismalardaki bu farkli sonuglar okul reddi
icin farkli kriterlerin kullanilmasindan kaynaklanmis
olabilir.
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Tablo 5. ORDO toplam puan ve alt dlgeklerin cinsiyetler agisindan karsilastiriimasi

Kiz (n=26) Erkek (n=19) Toplam p
Ort+SS Ort+SS Ort+SS
ORDO-Toplam 84,2+21,3 80,8+25,3 82,8+22,9 0,629
ORDO-NEK 25,1+9,9 21,8+7,8 23,749,1 0,250
ORDO-iSDDK 26,319,0 22,4+11,1 24,7+10,0 0,205
ORDO-DCIA 17,947,4 18,8+10,4 18,348,7 0,717
ORDO-ODPPA 14,846,4 17,548,8 16,0+7,5 0,236

ORDO: Okul Reddi Degerlendirme Olgegi, NEK: Negatif Etkilerden Kagcinmak, ISDDK: itici Sosyal ve Degerlendirici Durumlardan Kaginmak,
DCIA: Dikkat Cekmek-ilgi Aramak, ODPPA: Okul Disi Pekistireg-Tesvik Aramak. *Bagimsiz Orneklem T-testi

Cahsmalar  ergenlikteki  okul reddi durumunun
karmasikligini, es tani durumunu desteklemektedir. Okul
reddi olan ¢ocuk ve ergenlerin degerlendirildigi bir
¢alismada en sik saptanan tanilar sirasiyla depresif
bozukluk ve anksiyete bozuklugudur.?®> Baska bir
¢alismada ergenlerde okul reddi ile depresif belirtilerin bir
arada oldugu gbdsterilmistir.?® Calismamizda en sik
saptanan tani AB ve MDB idi. Ayrica 6érneklemdeki kiz
ergenlerde erkek ergenlere oranla MDB tanisi anlaml
dizeyde fazlaydi. Okul reddi kiguk cocuklarda ayrilik
kaygisi bozuklugu ile iliskilendirilirken, ergenlerde sosyal
kaygi ile daha cok iliskili gdsterilmistir. Ozellikle okuldaki
olumsuz sosyal ve degerlendirici durumlardan kaginmak
isteyen genclerin  okul reddi durumu olustugu
belirlenmistir.?” Calismamizda AB ve MDB sonrasinda en
stk saptanan tani DEHB’dur. Nayak ve arkadaslarinin
yapmis oldugu c¢alismada okul reddi olan ¢ocuk ve
ergenlerde DEHB sikliginin toplumdaki DEHB sikligindan
anlaml diizeyde yiiksek oldugu saptanmistir.?> Okul reddi
olan ergenlerin tanilarini cinsiyetlere gore inceleyen bir
¢alismaya rastlanmamistir.

Calismamizda okul reddi olan kiz ergenlerde KZVD anlamli
diizeyde fazla tespit edilmistir. Kendine zarar verme
davranisi ile depresyon ve anksiyete bozuklugu ile iliskili
bulunmustur.?® KzVD ile iliskili faktérler incelendiginde
zayif aile ve akran iliskileri, psikiyatrik hastalik, alkol ve
madde kullanimi gibi bircok faktor etkili bulunmustur.
Okul reddi ile direk iliskisini inceleyen bir calismaya
rastlanmamistir. Okul reddi olan ergenlerde psikiyatrik
hastalik oraninin fazla oldugu, kisilerarasi iliskilerde sorun
yasadiklari bilinmektedir.?®

Okul reddi igin farmakolojik tedavilere iligskin veriler azdir.
Yapilan ¢alismalar selektif serotonin geri-alim inhibitérleri
ve benzodiazepinler tizerinde durmaktadir.?®
Calismamizda okul reddi olan kiz ergenlerde antipsikotik
ve risperidon kullanimi kiz ergenlerde anlamli dizeyde
yuksek saptanmistir. Bu sonug¢ kiz ergenlerde erkek
ergenlere gore daha fazla MDB, AB ve KZVD olmasi ile
iliskilendirilebilir. Antipsikotiklerden o6zellikle risperidon
depresyon ve anksiyete bozukluklarinin giglendirme
tedavisinde ve bu tanilara KZVD eslik etmesi durumlarinda
siklikla kullaniimaktadir.®® Yapilan gériisme sayisinin kiz
ergenlerde daha fazla olmasi da hem MDB, AB, KZVD

345

tanilarinin  daha fazla olmasi hem de daha fazla
antipsikotik ve risperidon kullanimi ile agiklanabilir.

Takip slirecine devam eden ergenlerin birgogu (%77,4)
okula devam etmeye baslamistir. Ancak o6rneklemin
%22,6's1 tedavi slireci bir yili tamamlamis olmasina
ragmen okula devamhligi saglanamamistir. Okul reddi olan
ergenlerin alindigi bir calismada 6. Ay takiplerinde
%70’inin, 3.Yilda ise %76’sinin okul devam ettigi
saptanmistir.3* Ayni calismada distimi, sosyal fobi gibi
komorbid tanilarin okul devamhlik ile ilgili kétii sonuglarla
iliskili oldugu bulunmustur. Takip ettigimiz hastalarda bu
nedenle okul reddine yonelik uygulanan tedaviler disinda
hastalarin var olan tanilarina yonelik tedavi algoritmalari
da uygulanmistir. Hastalarin ilk o&lglimleri ve ikinci
Olgimleri arasinda istatistiksel olarak anlamh dlzeyde
diizelme saptanmistir.

Okul reddini anlamaya y&nelik uyguladigimiz ORDO ve alt
Olcekleri degerlendirildiginde kiz ve erkekler arasinda
anlamh bir farklilik saptanmamistir. Alt 6lcekler icin bir
kesme puani  bulunmadigindan  oransal olarak
degerlendirildiginde en fazla itici sosyal ve degerlendirici
durumlardan kaginmak alt dlceginde ylksek puanlar tespit
edilmistir. Bu islev sorgulandiginda tipik olarak okulda
akranlari ve digerleri ile iletisim sorunlari yasayan ¢ocuklar
kastedilmektedir. Genellikle ergenlik déneminde akranlari
tarafindan zorlanan, dislanan ve zorbaliga ugrayan
cocuklardir. Bu ¢ocuklarin tanilari incelendiginde SAB ve
YAB tanilarina sahip olduklari, bu tanilarin yani sira stresli
yasam olaylarinin eklenmesiyle depresyon ve distimi
tanilarinin  siirece eglik ettigi gdsterilmistir.3? Bizim
¢alismamizda da en sik saptanan anksiyete bozuklugu alt
tiplerinin  YAB ve SAB olmasi ORDO’nin sosyal ve
degerlendirici durumlardan kaginmak alt 6lgeginin oransal
olarak yiiksek oldugunu agiklamaktadir.

Calismamiz bu alanda vyapilan nadir ¢alismalardan
olmasina ragmen bazi kisithhklar icermektedir. Tek
merkezli olmasi, belli bir zaman diliminde yapilmis kesitsel
bir calisma olmasi, hasta sayisinin az olmasi ve standart bir
tedavi yontemi yerine bireylerin tanilarina yo6nelik
tedavilerin uygulanmis olmasi, galismanin kisithliklarindan
sayilabilir. Okul reddine neden olabilecek akran
zorbaliginin incelenmemis olmasi, kontrol grubunun
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bulunmamasi ve ORDO’nin siiregte tekrarlanmamasi
¢alismanin diger kisitliliklarindandir.

Sonug olarak okul reddi 6zellikle ergen yas grubunda daha
az arastirilan bir konu olmasina ragmen acil mudahale
gerektiren, ge¢ kalindiginda bireyin yasaminda birgok
olumsuz etkiye neden olabilecek klinik bir tablodur. Uzun
vadeli sonuglara bakildiginda hem birey hem toplum igin
risklere neden olmaktadir. Bu ¢alismadan elde ettigimiz
veriler sonucunda ergenlerde okul reddinin ¢ocukluk
doénemindeki okul reddinden farkli 6zelliklere sahip
oldugu, bircok komorbid tani ile birliktelik gosterdigi ve
tedavi ile duzelebildigi kanaatine varilmistir. Bu bilgiler
isiginda okul reddinin daha iyi anlasilacagl ve gelecek
¢alismalar igin bir basamak olacagini umuyoruz.
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ABSTRACT

Objectives: Sorafenib is one of the major drugs used in Hepatocellular
carcinomas (HCC) treatments, but its usage can be limited by acquired drug
resistance. The aim of the study is to examine the activity of Epithelial
mesenchymal transition (EMT) process in the formation of sorafenib
resistance in HCC cells.

Methods: In this study, we established sorafenib-resistant HCC cell lines
and characterized them using cell viability assays (WST-1). Expression levels
EMT-related genes were determined by RT-PCR.

Results: As a result of increasing doses of sorafenib, HEPG2-SR cells were
formed. When the EMT process in resistant cells was examined, it was
determined that CDH2 and TWIST expression increased during the
resistance acquisition process (p<0.001).

Conclusion: Sorafenib is one of the most important treatment options,
especially in HCCs who relapse after transplantation. However, since
sorafenib resistance may develop in patients with high TWIST expression,
new treatment options are needed in these patients

Keywords: Hepatocellular carcinoma, drug-resistance, EMT, Sorafenib

oz

Amag: Sorafenib, Hepatoseliiler karsinoma (HCC) tedavilerinde kullanilan
baslica ilaglardan biridir, ancak kazanilmis ilag direnci nedeniyle kullanimi
sinirlidir. Calismada HCC hiicrelerinde sorafenib direnci olusum asamasinda
epitelyal mezenkimal gecis (EMT) surecinin aktivitesinin incelenmesi
amaglanmaktadir.

Yéntem: HCC hiicre hatti olan HEPG2'ye artan dozda sorafenib uygulanarak
sorafenib'e direngli HCC hiicre hatlar olusturuldu (HEPG2-SR), kontrolii
hiicre proliferasyon testi olan WST-1 ile saglandi. Direng asamasinda RT-
PCR analiz ile EMT ile ilgili genlerin ekspresyon profilleri incelendi.
Bulgular: Artan sorafenib dozlari sonucunda HEPG2-SR hiicreleri olustu.
Direngli hiicrelerde EMT slreci incelendiginde, direng kazanma siirecinde
CDH2 ve TWIST ekspresyonunun arttigi belirlendi (p<0.001).

Sonug: Sorafenib, o©zellikle transplantasyon sonrasi niiks gosteren
HCC'lerde en oOnemli tedavi segeneklerinden biridir. Ancak TWIST
ekspresyonu yiiksek olan hastalarda sorafenib direnci gelisebileceginden
bu hastalarda yeni tedavi segeneklerine ihtiyag duyulmaktadir.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most
frequently observed neoplasms worldwide and ranks
third in cancer-related deaths.? HCC mostly develops due
to cirrhosis resulting from chronic Hepatitits B virus (HBV)
and Hepatitis C virus (HCV) infection.? In the treatment of
this disease, different approaches such as tumor
resection, radiofrequency ablation, chemoembolization,
radioembolization or orthotopic liver transplantation
(orthotopic liver transplantation: OLT) are applied.? OLT
is an increasingly common curative treatment option,
especially for HCC patients with cirrhosis and no local or
distant metastases.* However, recurrence after
transplantation is one of the most important factors
reducing the success of the treatment in patients
receiving this treatment.> Sorafenib is a multikinase
inhibitor approved by the Food and Drug Administration
(FDA) for the treatment of HCC.® However, HCC patients
may develop drug resistance during chemotherapy with
Sorafenib.”

In recent studies, it has been emphasized that the
Epithelial Mesenchymal Transition (EMT) is migratory in
the progression of solid tumors and the development of
drug resistance.®® The EMT is a multistep process
whereby epithelial cells change in plasticity by transient
de-differentiation into a mesenchymal phenotype. In
carcinoma progression, EMT plays a crucial role in early
steps of metastasis when cells lose cell-cell contacts due
to ablation of E-cadherin and acquire increased motility
to spread into surrounding or distant tissues and drug
resistance.1012

ZEB (ZEB1/2), basic helix loop helix protein 38 (TWIST),
and Snail (SNAIL1/2), have been reported as factors that
can mediate gene expression and regulate EMT. Among
these, ZEB1 may be particularly important as a key
transcription factor for EMT: in the earliest stages of
EMT, TWIST is induced by TGF-B signaling, a critical
cellular initiator of EMT. These transcription factors are
correlated with resistance to chemotherapy in cancers
and disrupts the epithelial phenotype.'31

In studies conducted in HCCs, a limited number of studies
have shown that this mechanism plays a role in the
development of recurrence and poor prognosis after
treatment.® However, the relationship between
Sorefenib resistance in HCCs and EMT is unknown.

In the current study, it is aimed to determine the role of
the EMT mechanism in the HCC cell line that has become
Sorefenib resistant.

Methods

Cell Culture

Human HCC HepG2 cells were obtained from the
American Type Culture Collection (ATCC, Manassas, VA,
USA). Cells were incubated in Dulbecco's modified Eagle's
medium (DMEM) (Gibco BRL, Grand Island, NY, USA)
supplemented with 10% fetal bovine serum at 37°C and
5% CO2. Sorafenib (Sigma-Aldrich, St. Louis, MO, USA)
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was dissolved in dimethyl sulfoxide (DMSO) as a 100 mM
stock solution.

Establishment of Sorafenib Resistance

Initially, sorafenib was administered at a dose range of
2.5 uM-25 uM to determine the lethal dose of Sorefenib
in HEPG2 cells (IC50: killing more than 50% of cells).*® Cell
proliferation was analyzed with the WST-1 kit at 24, 48
and 72 hours.

HEPG2 cells were exposed to sorafenib at a low dose (2.5
KM) and higher dose (5 uM, 7.5 uM and 10 uM) when
cells grew stably (reached 80% occupancy). The medium
containing sorafenib was changed every 2 days for 3
months. Eventually, cells were observed to be able to
proliferate in medium containing 10 uM sorafenib (a
clinically relevant dose). HepG2 cells rendered resistant
to sorefenib were named HEPG2-SR.

RNA Isolation, cDNA Synthesis and RT-PCR Analysis
Total RNA was isolated from HEPG2 and HEPG2S cells
using E.Z.N.A.® Total RNA Kit | (Omega BioTek Inc.,
Norcross, GA, USA). All RNAs were checked for quality
and quantity using a spectrophotometer (Beckman
Coulter, Inc., Fullerton, CA, USA). Approximately 1 pg of
RNA was used for cDNA synthesis with a high capacity
cDNA Reverse Transcription Kit (Applied Biosystems,
Foster City, CA, USA). Then, based on TagMan™ Gene
Expression Assays technology, CDH1 (E-Kaderin,
Hs01023895_m1), SNAI1 (Snail, Hs00195591_m1) and
CDH2 (N-cadherin, Hs00983056_m1), TWIST
(Hs04989912_s1) and MMP9 (Hs00957562_m1) on
AbiStepOnePlus™ instrument (Applied Biosystems,
Foster City, CA, USA) -PCR analysis was performed. Gene
expression levels were normalized to (Actin beta,
Hs01060665_g1) expression.*®

Statistical Analysis

For statistics, GraphPad Prism 6 (La Jolla, CA, USA) was
used in all experiments. All analyzed values were
expressed as mean * standard deviation. Statistics of
gene expressions were used to compare gene expression
differences between HEPG2 and HEPG2S, using the 2—
AACt method.

Results
Chronic exposure of HepG2 cells to increasing
concentrations of sorafenib resulted in sorafenib-

resistant cell lines termed HepG2-SR. Incubation of
sorafenib with HepG2 cells reduced their viability in a
concentration-dependent manner (Figure 1). However,
HepG2-SR cells proved resistant to sorafenib when
exposed to the same concentration of sorafenib as their
viability was significantly higher than that of the
respective parent cells (Figure 1). In the presence of 20
UM sorafenib, HepG2-SR a was 36.3%, while the main
cells were almost completely nonviable (Figure 1). While
the IC50 dose of Sorafenib for HEPG2 cells was
determined as 8 uM, it was observed that this dose
increased above 25 uM in HEPG2-SR cells (P< 0.001).
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Figure 1. HepG2-SR exhibited elevated IC50 for sorafenib
compared with its matched maternal cell line.

To evaluate EMT activity in sorafenib-resistant HEPG2-SR
cells, EMT markers CDH1, CDH2, SNAIL, TWIST and MMP9
were analyzed at the mRNA level. Compared to HEPG2
cells, there was no statistically significant expression
difference in CDH1, SNAIL and MMP9 mRNAs in HEPG2-
SR cells (Figure 2A), while CDH2mand TWIST were found
to be 3.2 and 3.6 times higher expressed in HEPG2-SR
cells, respectively (Figure 2B and Figure 2C, p<0.001).
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Figure 2. The expression profiles of EMT markers in HEPG2-SR
compared to HEPG2 cells. (A) CDH2 was 3.2-fold up regulated
in HEPG2-SR, (B) TWIST was found to be 3.6-fold higher
exoressed in HEPG2-SR cells compared to HEPG2 cells.
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Discussion

Sorafenib remains the globally accepted systemic first-
line treatment for advanced HCC.> Even though it only
has modest improvement in over-all median survival, its
approval in 2007 is one of the hallmarks of HCC
treatment.® Sorafenib is a multikinase inhibitor with
antiangiogenic and antiproliferative effects and is the
only clinically approved drug for patients with advanced
HCC2 The main target of sorafenib is the
serine/threonine kinase Raf-1, which is involved in the
Raf/mitogen-activated protein kinase
(MAPK)/extracellular  signal-regulated kinase (ERK)
pathway.* Sorafenib shows potent inhibitory activity
against cell proliferation, invasion, metastasis and multi-
drug resistance (MDR) by inhibiting MAPK signaling in
HCC. However, this promising treatment has shown
limited survival benefits (2.8 months) with very low
response rates (2-3%).4

Recently published studies highlight that EMT plays a role
in chemoresistance as well as shorter disease-free
survival in HCC.%” EMT, a developmental process
involving loss of epithelial cell markers and acquisition of
mesenchymal cell characteristics, is thought to have
important roles in the development of the invasive and
metastatic potential of HCC.® The characteristic down-
regulation of E-cadherin is expressed as the essential step
of EMT and the zinc finger transcriptional repressors
Snail, Slug and Twist are considered to bind to the E-
boxes of the E-cadherin promoter and suppress its
transcription in response to the upstream signal. These
transcription factors are the most prominent repressors
of E-cadherin transcription.® In addition, the SNAIL
transcription factor plays a crucial role in the expression
of mesenchymal markers such as Vimentin and matrix
metalloproteinases (MMP-2, 9) in HCC cells.'! These
studies suggest that SNAIL expression is an important
step leading to invasion, metastasis, and HCC
progression. In a previous report, sorafenib was shown to
exert potent inhibitory activity against EMT by inhibiting
SNAIL expression in HCC cells via the MAPK signaling
pathway.!! However, the association between EMT and
MDR in sorafenib-resistant HCC cell lines has been rarely
reported.

In our study, we analyzed the activation of the EMT
mechanism in sorafenib-resistant HEPG2-SR cells. We
determined that CDH2 (N-cadherin) and TWIST
expressions were at least 3 times higher in HEPG2-SR
cells than in HEPG2 cells. TWIST, which is a member of
the basic helix-loop-helix class of proteins, is known to
induce EMT and promote metastasis in many solid
tumor.’*1® Lee et al. associated high TWIST expression
with poor prognosis in their study on HCC tissues and HCC
cell lines.17 Recent studies have reported that EMT is
associated with chemoresistance in cancer.'-ISTWIST
overexpression is also correlated with chemotherapy
resistance in various types of cancer and leads to a poorer
prognosis.?’ Therefore, TWIST may be considered a novel
therapeutic target in overcoming MDR in liver cancer.
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However, there is no study showing the effectiveness of
TWIST on sorafenib resistance.

Sorafenib is one of the most preferred treatment options,
especially in HCC patients with recurrence. However,
drug resistance is an important problem. In our study, we
investigated the activity of the EMT mechanism in the
resistance acquisition process of the cells by creating
sorafenib resistance in HEPG2 cells, and we determined
that TWIST increased with the development of resistance
in this process. Understanding the EMT as might
contribute to enlighten new treatment strategies to
overcome drug resistance.
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/ ABSTRACT

\_

Objective: Epilepsy is an incurable disorder, necessitating
research into new drug candidates. The molecule 5-hydroxy-7-
(pentyloxy)-2-phenyl-4h-chromen-4-one (5H7P4C40) is available
commercially, but its solubility, spectroscopic properties, and
biological activity are unknown. This article focuses on the
investigation of a molecule called 5H7P4C40 and its potential
biological effects in the central nervous system (CNS) for the

treatment of epilepsy.

Methods: Initially, the solubility and spectroscopic properties of
5H7P4C40 were determined. Physicochemical, pharmacokinetic
and drug-likeness properties were evaluated in silico with the
ADME program. Besides, focusing on the potential of the
molecule on the neurological activity, interaction potentials of
5H7P4C40 molecule on NMDA, AMPA and GABA-A receptors
was investigated by molecular docking method. Binding energies
indicated potential affinity for NMDA and GABA-A receptors.
Next, the acute effect of the 5H7P4C40 molecule was
electrophysiologically examined in the CA3 region of the
hippocampus in brain slices of 30-35 days old C57BL/6 mice.
Epileptiform activity was induced in Mg+2-free medium or with
4-aminopyridine (4AP, 100 uM).

Results: When applied alone, 5H7P4C40 exhibited no stimulating
effect at doses of 5, 10, and 20 uM. However, it extinguished ictal
signals and demonstrated a remarkable modulatory effect on the
total power of signals within the 0-47 Hz frequency range in
Mg+2-free model.

Conclusion: Based on the results obtained, it was concluded that
the 5H7P4C40 indicates modulator effect on neuronal
stimulation. Showing this effect only in the Mg+2-free model
suggests that it has activity on NMDA receptors. Additionally, its
ability to gather power signals within a specific frequency range
suggest potential effectiveness in cognitive and/or other brain
functions.

Keywords: Epilepsy, Brain slice, Mg-free, 4AP, Electrophysiology

oz

Amag: Epilepsi tam tedavisi olmayan bir hastaliktir ve yeni ilag
adaylarinin arastirilmasini gerektirir. 5-hidroksi-7-(pentiloksi)-2-
fenil-4h-kromen-4-one  (5H7P4C40) molekilt  ticari  olarak
mevcuttur, ancak ¢o6zunurligu, spektroskopik 6zellikleri ve
biyolojik aktivitesi bilinmemektedir. Bu makale, epilepsi tedavisi
icin 5H7P4C40 adli bir molekilin ve bunun merkezi sinir
sistemindeki (MSS) potansiyel biyolojik etkilerinin arastiriimasina
odaklanmaktadir.

Yontem: ilk olarak SH7P4C40'nun ¢dziiniirligl ve spektroskopik
ozellikleri belirlendi. Fizikokimyasal, farmakokinetik ve ilaca
benzerlik 6zellikleri ADME programi ile in silico olarak
degerlendirildi. Ayrica molekulin noérolojik aktivite Utzerindeki
potansiyeline odaklanilarak, 5H7P4C40 molekiliniin  NMDA,
AMPA ve GABA-A reseptorleri Gizerindeki etkilesim potansiyelleri
molekiler yerlestirme yontemiyle incelenmistir. Baglanma
enerjileri, NMDA ve GABA-A reseptorleri igin potansiyel afinite
gosterdi. Daha sonra 5H7P4C40 molekiliinin akut etkisi, 30-35
gunlik C57BL/6 farelerinin beyin kesitlerinde hipokampusun CA3
bolgesinde elektrofizyolojik olarak incelendi. Epileptiform aktivite,
Mg+2 icermeyen ortamda veya 4-aminopiridin (4AP, 100 uM) ile
indiiklendi.

Bulgular: 5H7P4C40, tek basina uygulandiginda 5, 10 ve 20 uM
dozlarda higbir uyarici etki gostermedi. Bununla birlikte, Mg+2
icermeyen modelde iktal sinyalleri sondirdi ve 0-47 Hz frekans
araligindaki sinyallerin toplam guicu Uzerinde dikkate deger bir
modulator etki gosterdi.

Sonug: Elde edilen sonuglara gére 5H7P4C4Q0'nun noronal
stimllasyon Uzerinde modulator etki gostermektedir. Bu etkiyi
sadece Mg+2 igermeyen modelde gostermesi NMDA reseptorleri
Gzerinden etkinlik gosterdigini dlsltndUrmektedir. Ayrica, gulg
sinyallerini belirli bir frekans araliginda toplama yetenegi, bilissel
ve/veya diger beyin islevlerinde potansiyel etkilerinin oldugunu
gosterir.

Anahtar Kelimeler: Epilepsi, Beyin Kesitleri, Mg icermeyen, 4AP,
Elektrofizyoloji
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Introduction

Epilepsy is a neurological disorder characterized by
recurrent seizures caused by abnormal and excessive
neuronal activity in the brain.»? Seizures occur when
there is an imbalance between neuronal excitation and
inhibition in the central nervous system (CNS).3 Only the
basic chemical properties of the 5H7P4C40 molecule are
known, and best of our knowledge, there is no study in
the literature on its biological effects. Our in-situ
investigation revealed that 5SH7P4C40 may have affinity
for  N-methyl-D-aspartate (NMDA) and gamma
aminobutyric acid-A (GABA-A) receptors in the CNS.
Although various substances is used as neurotrans-
mitters in CNS, as an excitatory neurotransmitter
glutamate and as an inhibitory neurotransmitter GABA
are the major neurotransmitters.* Glutamate acts on
three types of ionotropic glutamate receptors: NMDA,
alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) and kainate receptors. When glutamate
binds to these receptors, it triggers the opening of
channels that allow the influx of cations resulting in
excitatory synaptic transmission. At resting membrane
potentials, Mg*? ions strongly block NMDA channels and
activation of NMDA channels are dependent on both
glutamate release and membrane potentials.>®
Removing of Mg*? ions from the extracellular solution
resulted in seizure like activity 7, which has been used to
generate epileptiform activity in brain slices. Therefore,
the discovery of a new NMDA receptor antagonist is
valuable for the treatment of epilepsy.

GABA is a major inhibitory neurotransmitter released
from GABAergic neurons and binds to both GABA-A and
GABA-B receptors. Activation of GABA-A receptors
increase inward chloride currents which hyperpolarize
the membrane potentials of neurons. On the other hand
GABA-B receptor increases potassium permeability,
decreases calcium entry, and inhibits the presynaptic
release of other transmitters.® While drugs that activate
the GABA receptor suppress seizures, antagonist drugs
cause seizures.

To expedite the drug discovery process, computer
models and molecular docking techniques are used to
predict the interaction of molecules with target
receptors. While the ADME (Absorption, Distribution,
Metabolism and Excretion) software used in this study
provides important information about the physicoche-
mical and pharmacokinetic properties of a molecule®,
information about the interaction of ligand structures
with macromolecular targets is obtained by calculating
the ligand-receptor binding free energy by molecular
docking method.*®

Temporal lobe epilepsy (TLE) is a common type of
epilepsy, is characterized by recurrent focal seizures
originating from mesial temporal lobe, particularly the
hippocampus.!! Investigating the effects of new
molecules on GABA-A, NMDA or AMPA channels would
be a reasonable approach to explore potential antiepilep-
tic effects. Although 5H7P4C40 (Figure 1) is commercially
available, current information is lacking regarding its
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biological effects, solubility, absorbance wavelength, and
fluorescence properties.

In this study, the effects of 5H7P4C40 on GABA-A, NMDA
and AMPA channels were investigated for the first time
by molecular docking method. The results revealed a
stronger allosteric effect of the molecule on the NMDA
receptor compared to the other channels, so its effect
was electrophysiologically investigated in the both Mg?*-
free epilepsy model and 4-aminopyridine (4AP) epilepsy
model in the mouse brain slices for the first time. In
addition, absorbance and fluorescence measurement
results were reported for the first time in this study.

Figure 1. Molecular structure of 5-hydroxy-7-(pentyloxy)-2-
phenyl-4h-chromen-4-one (5H7P4C40) PubChem ID: 5877945

Methods

The animal experiments of this study were approved by
Local Animal Care and Ethics Committee (approval
number: 2021-108), and certify that the study was
performed in accordance with the international ethical
standards as declared in the Helsinki Declaration. All the
chemicals were purchased from Sigma-Aldrich unless
specified.
Absorbance and Fluorescence
measurement

First 5H7P4C40 cannot be dissolved in water. Therefore
5H7P4C40 was dissolved in pharma grade dimethyl
sulfoxide (DMSO (Aromel Kimya)) by sonicating in an
ultrasonic bath for 10 min. 100 ul samples were put into
96 well plate to investigate absorbance and fluorescence
properties. To determine the absorbance values, the
sample was scanned in the wavelength range of 230-
1000 nm in the Spectramax Paradigm Spectrometers,
Molecular Devices (USA). Then Fluorescence
measurements were performed scanning from 400 to
800 nm with 360 nm excitation wavelength which is the
minimum wavelength of the device.

spectrometric

Molecular docking and ADME studies

Molecular Docking studies were performed as described
elsewhere.? Briefly the molecular structure of 5SH7P4C40
was obtained from PubChem database (ID: 5877945) and
protein structure obtained from protein data bank (PDB),
which are NMDA (5B3J), GABA-A (6D6T), AMPA (7LEP)
and 5H7P4C40 docked to these receptors by using
Autodock 4.2.6 software. For detection of active binding
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sites, ifenprodil, bicuculline and perampanel were used
as references for NMDA, GABA-A and AMPA receptors,
respectively. The protein—ligand complexes were
visualized and analyzed using Auto-DockTools and
Discovery Studio version 4.0 (Accelrys Software Inc., San
Diego, CA, USA). SwissADME web site is used to evaluate
physicochemical, water solubility, pharmacokinetic and
drug-likeness properties of the molecule.’

Slice Preparation

Ex vivo fresh brain slices were prepared from 30 to 35-
day-old C57BL/6 female mice as described elsewhere.1%13
After rapid decapitation mice brain was removed and put
into cold (1.5-2 °C) artificial cerebrospinal fluid (ACSF)
solution containing 125 mM NaCl, 2.5 mM KCl, 1.25 mM
NaH2P04, 25 mM NaHCOs, 25 mM d-glucose, 2 mM CaCla,
and 1.5 mM MgCl: for 3-4 min. Horizontal hippocampal
slices 370-um-thick were cut using the microtome (Leica
VT100S, Germany) and incubated in 30 + 1°C ACSF
solution which was oxygenated with 95% O and 5% CO.
at pH 7.4, for recovery at least 40 minutes.

Electrophysiological Recordings

First 5, 10 and 20 uM 5H7P4C40 were applied to brain
slices to discover whether 5H7P4C40 had a stimulating
effects on neurons. The brain slice placed in a submerged
type of recording chamber and perfused with oxygen
saturated 30 + 1°C ACSF. Micropipette electrodes were
positioned on CA3 region and electrophysiological
recording were performed. After being sure there was no
abnormal activities or discharges, electrophysiological
activities were recorded the slice both in ACSF and in
variety concentrations of 5H7P4C40.

Mg?*-free epilepsy model * was modified to mimic
epilepsy. Briefly brain slice removed to 30 + 1 °C
oxygenated Mg?*-free ACSF solution containing 125 mM
NaCl, 5 mM KClI, 1.25 mM NaH2PO4, 25 mM NaHCOs, 25
mM d-glucose, 2 mM CaCl; and incubated for 80 minutes
to repel Mg*? ions from NMDA channels . After that the
slice was placed in a recording chamber which was
perfused with 30 = 1 °C, 3 ml/minutes oxygen saturated
Mg?*-free  ACSF solution. The glass micropipette
electrodes were placed on the CA3 region of the
hippocampus. Before recording, the slice was allowed to
accommodate for 10-15 minutes. Then 30 minutes
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Figure 2. (A) Absorbance and (B) fluorescence spectrum of 5H7P4C40.

fluorescence emission peak value is 455 nm.
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electrophysiological recording was taken. After that the
bath solution was replaced by Mg?*-free ACSF containing
10 pM 5H7P4C40 and 30 minutes recording was
obtained.

4-aminopyridine (4AP) induced epilepsy method in brain
slices were performed as described elsewhere 2121315
Briefly ACSF containing 100 uM 4AP were perfused to the
chamber to initiate epileptiform activities. Electrophysio-
logical recordings were taken from the CA3 region for 30
minutes after mature epileptiform activity was obtained.
Then, the bath solution was replaced by ACSF containing
100 puM 4AP + 10 pM 5H7P4C40 and the activity was
recorded for another 30 minutes.

Statistical Analysis

Statistical analysis was conducted using GraphPad Prism
software, employing paired t-tests. The data were
presented as mean + standard deviation (SD). A
significance level of (p < 0.05) was considered statistically
significant.

Results

Absorbance and Fluorescence Measurements
Visually 5H7P4C40 is well dissolved in DMSO and absor-
bance and fluorescence spectra are shown in Figure 2.

ADME Results

Physicochemical  properties, lipophilicity, = water
solubility, pharmacokinetics and drug-likeness properties
of 5H7P4C40 are given at the Table 1.

Molecular Docking Results

As a GIuN2B selective NMDA antagonist, ifenprodil can
change the course of epileptogenesis and ictogenesis in
temporal lobe epilepsy.’* The binding energies of
ifenprodil and 5H7P4C40 molecule to the relevant region
of the NMDA receptor 5B3J were calculated as -8.20 and
-6.97 kcal/mol, respectively, by molecular docking
method (Table 2). Bicuculline is a GABA-A receptor
antagonist and occupies agonist binding sites.!” Binding
energies of Bicuculline and 5H7P4C40 molecule to 6D6T,
the GABA-A receptor, were calculated as -6.76 and -6.34
kcal/mol, respectively (Table 2). The affinity of the
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Absorbance peak wavelength of 5SH7P4C40 is 295-310 nm and
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Table 1. ADME properties of 5H7P4C40

Physicochemical Properties

Pharmacokinetics

Formula C20H2004 Gl absorption High
Molecular weight 324.37 g/mol BBB permeant Yes
Num. of heavy atoms 24 CYP1A2 inhibitor Yes
Num. Of rotatable bonds 6 CYP2C19 inhibitor Yes
Num. of H-bond acceptors 4 CYP2C9 inhibitor Yes
Num. of H-bond donors 1 CYP2D6 inhibitor Yes
Molar refractivity 95.66 CYP3A4 inhibitor Yes
Topolog. Polar Surface Area 59.67 (A?) Log Kp (skin permeation) -4.27 cm/s
Lipophilicty Druglikeness

Log Pow (iLOGP) 3.80 Lipinski Yes; 0 violation
Log Po/w (WLOGP) 473 Ghose Yes
Log Pojw (XLOGP3) 5.64 Veber Yes
Log Po/w (MLOGP) 2.27 Egan Yes

Water solubility Muegge No; XLOGP3>5
Log S (ESOL) -5.50 (Moderately soluble) Bioavailability Score 0.55
Log S (Ali) -6.66 (Poorly soluble)

Table 2. The binding energies, hydrogen bonds, and bond distance of 5H7P4C40 to the relevant receptors (*indicates reference

molecules that binds to the proteins)

Binding Energy Inhibition Hydrogen The distance of hydrogen
Macromolecule Ligand (kcal/mol) Constant, Ki Bonds bonding (Armstrong)
583 5H7P4C40 -6.97 7.81 uM H-GLN153:0E1 2.17
Ifenprodil* -8.20 979.36 nM H—-SER131:0 2.09
H- 2.07
GLU284:0E1
6D6T 5H7P4C40 -6.34 22.61 uM LYS105:NZ -0 2.97
H—ASP57:0 2.04
Bicuculline* -6.76 11.03 uM - -
7LEP 5H7P4C40 -5.09 184.44 uM H-ALA117:0 1.99
Perampanel* -7.22 5.10 uM VAL514:N- 0O 2.88

5H7P4C40 molecule for the AMPA (7LEP) receptor was
found to be much lower than the reference molecule
(Table 2). These results made us think that the 5H7P4C40
molecule may have an effect on NMDA and/or GABA-A
receptors. Figure 3 shows the binding sites of both
5H7P4C40 and reference molecules for NMDA and
GABA-A receptors. The 2D image of the bindings of
5H7P4C40 and reference molecules with the receptors is
shown in the supplementary file (SFigure 1) which
indicates possible other bonds with the amino acids.

5B3J- 5H7P4C40 (red)-ifenprodil (black)

6D6T- 5H7P4C40 (red)-bicuculline (black)

7

V/

Figure 3. 3D view of the binding sites and molecular position of
5H7P4C40 and reference molecules to the 5B3J (NMDA) and
6D6T (GABA-A) receptors.
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Brain Slice Electrophysiological Results

The application of 5H7P4C40 at various concentrations
(5, 10, and 20 uM) in brain slices immersed in ACSF did
not trigger any spikes or synchronous discharges that
could be interpreted as an epileptiform activity. The
effects of 5SH7P4C40 (10 pM) of epileptiform activities
were investigated in two different epilepsy models which
are Mg?*- free and 4AP models. Mg?*-free epilepsy model
basically depends on the NMDA channels mediated
depolarizing currents. In this model, two distinct types of
epileptiform activities -both interictal and ictal like
activities- were observed in the CA3 region (Figure 4).
Signals with amplitude 4 times the initial amplitude,
showing sharp rise deviations and lasting less than 4
seconds were called interictal, while activities lasting
longer than 4 seconds were called interictal (Figure 4).

interictal

5s

ictal

Figure 4. Sample trace of field potential recordings from CA3
region of hippocampus in the Mg*2-free epilepsy model.
Interictal sample is shown in rounded rectangle and ictal
sample is shown above the bracket.
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Interictal frequency, ictal frequency, power of total
records were analyzed (Figure 5). Statistical analysis
indicated that 5SH7P4C40 application did not change the
interictal frequency significantly (Figure 5A, D). Although
ictal signals were obtained in only 2 samples in Mg?*-free
model, they completely disappeared after 5H7P4C40
application. To prevent the inclusion of the 50 Hz
frequency, a notch filter was used, and the power of
frequencies within the 0-47.6 Hz range was calculated for
the total power analysis (Figure 5B), and also average
power calculated (Figure 5E). The average total power
exhibited a decrease whereas no statistical significant
difference was obtained. Upon closer examination of
each sample in Figure 5B, it was observed that the total
power in the 0-47 Hz range decreased after the
application of 5H7P4C40 for samples with initial power
higher than 0.011 mV?/Hz, while lower power signals

increased. In other words, the application of 5H7P4C40
in this model exhibited a regulatory effect by reducing
high-power signals and increasing low-power signals,
resulting in the power of signals gathering between
0.0019 and 0.0090 mV?2/Hz. Although a decrease in the
average total power was observed in the 52.4-97.6 Hz
frequency range after the application of 5H7P4C40, the
change was not statistically significant (Figure 5C, F).
Application of 5H7P4C40 significantly reduced the
interictal frequency of 4AP induced epileptiform activity
(Figure 6A). Although there was an increase in ictal
events in some brain slices after 5H7P4C40
administration, it was not statistically significant (Figure
6B, F). Moreover it has no significant effect on total
power of 0-47.6 Hz and 52.4-97.6 Hz on 4AP model
(Figure 6C, D, G, H).

A Interictal Fequency B 0-47.6 Hz C 52.4-97.6 Hz

0.3- 0.04 - 0.00020

§ I 0034 T 0.000154
— 0.2' ; ;
oy > >

2 E 0024 E 0.00010-
3 — -
2 0.1+ s $

Fra o 0.014 S 0.00005
’——_-dg = =

0.0 - . 0.00- 0.00000 - T
Control 5H7P4C40 Control SH7P4C40 Control 5H7P4C40
D Interictal Fequency E 0-47.6 Hz F 52.4-97.6 Hz

0.3- 0.04 - 0.00020-

¥ T 0031 T 0.000154
L 0.24 = =
oy > >

5 E 0.024 E 0.00010-
3 — —
g 0.1+ o @

s 3 001 3 0.00005
a o

0.0 . . 0.00 } ; 0.00000 - -
Control 5H7P4C40 Control 5H7P4C40 Control SH7P4C40

Figure 5. Frequency of interictal activities (A), total power of each sample frequency range 0-47,6 Hz (B) and 52,4-97,6 Hz range (C) in
Mg*2- free epilepsy model. Average frequency of interictal activities (D), average power of 0-47,6 Hz frequency range (E) and 52,4-97,6

Hz range (F). (n=9, mean+SD).
Discussion

The investigation of new molecules with potential as
drugs becomes increasingly important, considering the
lack of effectiveness of commonly used antiepileptic
drugs in approximately 40% of patients with temporal
lobe epilepsy.'® Molecular docking analyzes showed that
the 5H7P4C40 molecule has a high potential to interact
on neuronal targets (NMDA and GABA-A receptors),
which are important in excitability in the brain.
Furthermore, this study provides valuable insights into
the basic physical and chemical properties of the
molecule, which have been previously poorly
documented. Spectrophotometric methods and ADME
analysis were employed to elucidate these properties,
offering a comprehensive understanding of the
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molecule's characteristics. This study provides several
important findings regarding the 5H7P4C40 molecule
and its effects as a drug for epilepsy treatment.

Firstly, according to the ADME results (Table 1),
molecular weight of 5H7P4C40 is smaller than 500,
hydrogen bond acceptor is less than 10, hydrogen bone
donor is less than 5, molar refractivity is less than 130,
number of rotatable bonds are less than 10 and
topological polar surface area is less than 140.
Lipophilicity values (iLogP, WLogP and MLogP) are less
than 5, but XLogP3 is greater than 5. Therefore drug-
likeness of SH7P4C40 is positive based on Lipinski'®,
Ghose®?, Veber?® and Egan?! filters, whereas it is not good
enough for Muegge?? filter because of the XLogP3 which
is greater than 5. Bioavailability (F) score is a percentage
number that developed to predict the permeability and
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bioavailability properties of compounds which should be
greater than 10 % F in rats 23, and since the F value for
5H7P4C40 is 55%, bioavailability can be considered good.
Pharmacokinetic properties based on virtual screening
indicated that its gastrointestinal (Gl) absorption is high
and can be able to pass the blood brain barrier (BBB). An
increase in the negative Log K, figure indicates a decrease
in the skin permeability of the molecule under

investigation.?* LogS value expresses the estimated
solubility of a molecule in water.?>?® LogS scale;
insoluble<-10<Poorly<-6<moderately<-4<soluble<-2
very<0< highly. Two different calculation methods have
shown that 5H7P4C40 is moderately or poorly soluble in
water. In this study, we also observed that the 5H7P4C40
molecule was insoluble in water, and therefore it was
dissolved in DMSO.

A Interictal Frequency B Ictal Frequency c 0-47.6 Hz D 52.4-97.6 Hz
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Figure 6. Frequency of interictal (A) and ictal events (B) in 4AP epilepsy model. Interictal frequency significantly decreses after 5SH7P4C40
application. Total power of each sample frequency range 0-47,6 Hz (C) and 52,4-97,6 Hz range (D). Average frequency of interictal
activities (E) and ictal acitivities (F). Average power of 0-47,6 Hz frequency range (G) and 52,4-97,6 Hz range (H). (n=6, mean%SD).

Second, the study reports the absorbance and
fluorescence properties of 5H7P4C40 for the first time.
5H7P4C40 has absorbance peak at ultraviolet
wavelength (UV) (315 nm) and also indicates
fluorescence properties in visible range with the peak at
455 nm. However, the fluorescence curve is not sharp,
indicating limitations in its usefulness for imaging
purposes. Moreover, the UV excitation wavelength of the
molecule raises concerns about potential harmful
effects, such as cancer, in a biological environment.

The molecular docking analyses reveal that 5H7P4C40
has the potential to interact with important neuronal
targets involved in excitability, specifically the NMDA and
GABA-A receptors. The binding energies suggest that
5H7P4C40 may act as a blocker of the NMDA receptor
and potentially have affinity for the GABA-A receptor as
a blocker. There are H-bonds between the NMDA
receptor 5B3J and the reference molecule ifenprodil at
the GLU 284 and SER131 region. On the other hand the
5H7P4C40 molecule, can make H-bond in the GLN153
region. However, 5H7P4C40 has a van der Waals
interaction to the GLU 284 and SER131 region (SFigure-
1). The binding energies of Ifenprodil and 5H7P4C40 are
-8.20 and -6.97, respectively (Table 2). Because of these
results, it was thought that 5H7P4C40 might be a blocker
of the NMDA receptor. Bicuculline is a well-known GABA-
A receptor blocker and has no H-bond with the GABA-A
receptor 6D6T, but can Alkyl bond with PRO184, METS5S,
PRO140 sites and Pi-Anion bond with GLU138 (SFigure-
1). The 5H7P4C40 molecule can also Alkyl bond with
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PRO184 and MET58, and conventional H-bond with
GLU138. The binding energies are -6.76 and -6.34 for
bicuculline and 5H7P4C40, respectively (Table 2).

The effect of the 5H7P4C40 molecule in two different
epilepsy models (Mg*?- free and 4AP) was investigated
for the first time. In the Mg?*-free model, S5H7P4C40
modulates the power of neuronal signals in the
frequency range of 0-47 Hz by decreasing high-power
signals and amplifying low-power signals. Although
ifenprodil is an NMDA antagonist, it is not as potent as
Mg or ketamine in reducing the ionic permeability of
NMDA channels.

In the studies performed with the patch clamp technique,
it was reported that ifenprodil application prolonged the
excitatory post-synaptic current decay time in the
temporal lobe epilepsy model compared to the control*®
and reduce neuronal excitability on neocortical
pyramidal neurons of epilepsy patients in Mg*>-free
model.** Ifenprodil has been shown to be moderately
effective in suppressing seizures in acute seizure models
and has an anti—ictogenic effect different from its anti—
convulsive effect in acute seizure models.’®?” In this
study 5H7P4C40 has no significant effect on interictal
frequency, however, it extinguished the ictal discharges
in Mg-free model. The main reason for this result may be
that electrophysiological recordings are obtained from
numerous cells within the brain slices, rather than
focusing on a single cell as in the patch clamp technique.
Additionally, in some recordings, interictals were poly-
spiked and spike numbers were reduced after 5H7P4C40
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administration. These results suggest that 5H7P4C40
may be moderately effective in epilepsy models, similar
to ifenprodil, by reducing interictal activity and
potentially acting as a modulator of neuronal signals.

Aminopyridines (4AP) can induce generalized tonic
seizures that were associated with neuronal discharges
occurring in hippocampus, amygdala and neocortex.®
4AP blocks potassium channels and generates both ictal
and interictal like events.?® In this study both ictal and
interictal discharges were observed after 4AP bath
application to the mice brain slices. However 10uM
5H7P4C40 application significantly reduced the interictal
activity, which may be the result of the inability to
generate interictal signals due to the predominance of
ictal signals after SH7P4C40 administration. Although
the molecular docking results showed that 5H7P4C40
has affinity for the GABA-A receptor, the ex-vivo test
results indicated that the molecule had neither
antagonist nor agonist effect on the GABA-A receptor.

Overall, the study highlights the unique properties of
5H7P4C40, including its absorbance and fluorescence
characteristics, as well as its effects on epileptiform
activity in different models. 5H7P4C40 has no excitatory
effect in the brain in ACSF for three concentrations (5, 10
and 20 puM) which indicate that it does not stimulate
epileptic activity. However it only indicated modulatory
effect on the Mg*-free epilepsy model. Additionally
modulatory effect on the power of neuronal stimulation,
specifically gathering the power of the frequency range
of 0-47 Hz signals in a certain range suggest that it may
be effective through secondary messenger pathways or
other pathways that we could not examine in this study
such as endocannabinoid pathway or cholecystokinin
which modulates intrinsic neuronal excitability and
synaptic transmission.3® The molecule's modulatory
effect on neuronal stimulation and its ability to gather
power signals within a specific frequency range suggest
potential effectiveness in cognitive or other brain
functions. Further research is necessary to explore the
broader implications and mechanisms of action of
5H7P4C40 in epilepsy and other neurological conditions.
In conclusion, Overall, the study highlights the unique
properties of 5H7P4C40, including its absorbance and
fluorescence characteristics, as well as its effects on
epileptiform activity in different models. 5H7P4C40 has
no excitatory effect in the brain in ACSF for three
concentrations (5, 10 and 20 uM) which indicate that it
does not stimulate epileptic activity. However it only
indicated modulatory effect on the Mg+2-free epilepsy
model. Additionally modulatory effect on the power of
neuronal stimulation, specifically gathering the power of
the frequency range of 0-47 Hz signals in a certain range
suggest that it may be effective through secondary
messenger pathways or other pathways that we could
not examine in this study such as endocannabinoid
pathway or cholecystokinin which modulates intrinsic
neuronal excitability and synaptic transmission.30 The
molecule's modulatory effect on neuronal stimulation
and its ability to gather power signals within a specific
frequency range suggest potential effectiveness in
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cognitive or other brain functions. Further research is
necessary to explore the broader implications and
mechanisms of action of 5H7P4C40 in epilepsy and other
neurological conditions.
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ABSTRACT

Objective: Congenital Heart Diseases (CHD) constitute 0.8-1.2% of
all live births. Echocardiography is frequently preferred in the
diagnosis and follow-up of diseases because it is practical and
noninvasive. We aimed to evaluate the frequency, types and
clinical findings of congenital heart diseases in newborn babies
admitted to the neonatal intensive care unit for different reasons.
Methods: The study was conducted among the patients
hospitalized in neonatal intensive care unit between January 2022
and January 2023. The patients were grouped according to their
gestational week, presence of murmur, cyanosis, respiratory
distress, genetic anomaly, Down syndrome, maternal diabetes.
The family history of consanguinity, presence of congenital heart
disease were also recorded.

Results: Two hundred thirty seven patients were included in our
study. Boys constituted 59% of all patients. 60.34% of the patients
were between 37-42 gestational weeks. Mean age of the patients
was 4.54 + 8.90 days. Among acyanotic CHD, 30.2% had atrial
septal defect (ASD), 23.6% had patent ductus arteriosus, 18.4%
had ventricular septal defect (VSD). Among the cyanotic CHD,
transposition of great arteries, hypoplastic left heart syndrome,
truncus arteriosus were present. Reasons for requesting pediatric
cardiology consultation were, in order of frequency, respiratory
distress, cyanosis and murmur. 3.8% of the patients consisted of
babies of diabetic mothers, and the other 3.8% were the patients
with Down syndrome and genetic/congenital anormalies. The
frequency of familial consanguinity was 4.2%.

Conclusion: Early detection of congenital heart diseases by using
echocardiography will contribute to early interventional
procedures and reduce the mortality in babies who are
hospitalized in neonatal intensive care unit.

Keywords: Congenital heart disease, echocardiography, newborn

0z

Amag: Dogumsal Kalp Hastaliklari (DKH) tim canli dogumlarin
%0,8-1,2'sini olusturmaktadir. Ekokardiyografi pratik olmasi ve
invaziv olmamasi nedeniyle hastaliklarin tani ve takibinde siklikla
tercih edilmektedir. Yenidogan yogun bakim Unitesine farkli
nedenlerle yatan bebeklerde dogustan kalp hastaliklarinin sikligini,
tiplerini ve klinik bulgularini degerlendirmeyi amagladik.

Yontem: Calisma Ocak 2022-Ocak 2023 tarihleri arasinda
yenidogan yogun bakim Gnitesinde yatan hastalar arasinda yapildi.
Hastalar gebelik haftasi, Gftiriim varligi, siyanoz, solunum sikintisi,
genetik anomali, Down sendromu, maternal diyabet varligina gore
gruplandirildi. Ailede akrabalik 6ykist, dogumsal kalp hastalig
varhgi kaydedildi.

Bulgular: GCalismamiza 237 hasta dahil edildi. Erkekler tim
hastalarin %59'unu olusturmaktaydi. Hastalarin %60,34'4 37-42
gestasyon hafta arasindaydi. Hastalarin yas ortalamasi 4,54 + 8,90
glindl. Asiyanotik DKH arasinda %30,2’sinde atriyal septal defekt
(ASD), %23,6’sinda patent duktus arteriozus (PDA), %18,4’inde
ventrikiler septal defekt (VSD) vardi. Siyanozlu hastalar arasinda
blyik arter transpozisyonu, hipoplastik sol kalp sendromu,
trunkus arteriozus mevcuttu. Kardiyoloji konsiltasyonu istenme
nedenleri sikhk sirasina gore solunum sikintisi, siyanoz ve
ufirimdu. Hastalarin %3,8'ini diyabetik anne bebekleri, %3,8'ini
ise Down sendromlu ve genetik/konjenital anomalili hastalar
olusturdu. Akraba evliligi sikhgi %4,2 idi.

Sonug: Dogumsal kalp hastaliklarinin ekokardiyografi kullanilarak
erken tespiti, yenidogan yogun bakim tnitesinde yatan bebeklerde
erken girisimsel islemlere katki saglayacak ve mortaliteyi
azaltacaktir.

Anahtar Kelimeler: Dogumsal kalp hastaligl, ekokardiyografi,
yenidogan
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Introduction

Congenital heart diseases (CHD) are structural or
functional anomalies of the heart that occur during
pregnancy. It is the most common congenital anomaly in
the neonatal period.! Congenital heart diseases have the
prevalence of 0.8-1.2% among all live births. It is around
2% among premature babies.! Etiology includes genetic
and employment factors.? These diseases can be
presented as respiratory disorders, cyanosis, and
murmur, but also can be asymptomatic.>* Therefore,
echocardiography plays an important role in the
diagnosis. Early diagnosis is important because early
diagnosis and treatment will affect morbidity and
mortality if CHD is detected.>® The aim of the study is to
examine the newborns in the neonatal intensive care unit
of our hospital who were evaluated by
echocardiography.

Methods

Among the patients hospitalized in the neonatal
intensive care unit between January 2022 and January
2023, those who wunderwent echocardiographic
examination were evaluated retrospectively. The
patients were analyzed from the archive files. The
patient's anamnesis, physical examination findings,
reasons for cardiology consultation, echocardiographic
diagnoses, presence of additional findings, parental
consanguinity, presence of CHD in the family,
hospitalization diagnoses, and duration of hospitalization
were recorded. Patent ductus arteriosus (PDA) detected
during the first 3 days and patent foramen ovale were
considered normal and were excluded from the study.
All procedures performed in studies involving human
participants were in accordance with the ethical
standards of the institutional research committee and
with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Informed
consent was obtained from all the patients and their
parents.

Statistical Analysis

After the data was obtained from the research, SPSS 29
(Statistical Program in Social Sciences) was used for
statistical alanalysis. Descriptive characteristics were
evaluated as mean + standard deviation, median (min-
max). The values were expressed as numbers and as
percentage. Chi-square test was used to compare the
data. Statistical significance level was accepted as p<0.05
for all tests.

Results

60.34% of the patients were between 37-42 weeks of
gestation (GW). It was followed by 34-37 GW with a
frequency of 24.05%. There were patients with 21-25 GW
with a rate of 0.84%. The ratio of men to women was
140/97 (Table 1). Mean age of the patients was 4.54+8.90
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days. The mean duration of hospital
14.934£19.39 days.

stay was

Table 1. Demographic findings of the patients

n (%)
Gestation week 21-25 1(0.84)
26-30 12 (5.06)
30-34 20(9.28)
34-37 45 (24.05)
37-42 156 (60.34)
>42 3(0.42)
Gender M/F 140/97

M: Male, F: Female

Respiratory problems related to respiratory system
diseases were the most common reason for requesting
pediatric cardiology consultation. The other reasons for
evaluation were presence of murmur and cyanosis. The
rest of evaluation requirements include prematurity,
jaundice, diabetic mother’s babies, presence of
congenital anomaly or suspected genetic anomaly, and
having a family history of congenital heart disease (Table
2).

Table 2. Reasons for requesting cardiac consultation

n (%)
Murmur 16 (6.75)
Cyanosis 19 (8.02)
Respiratory Distress 106 (44.73)
Congenital / Genetic disorders 7 (2.95)
Arrhythmia 2(0.9)
Prematurity 13 (5.4)

Familial consanguinity / CHD in family 10/5 (4.2/2.1)

Jaundice 15 (6.4)
Down Syndrome 2(0.84)
Diabetic mother’s baby 9(3.8)

CHD: Congenital heart disease

Jaundice, transient tachypnea of the newborn (TTN),
respiratory distress syndrome (RDS), pneumonia were
the most prevalent disorders among the patients who
were hospitalized (Table 3). RDS was the most common
diagnosis in preterm patients, too.

Atrial septal defect (ASD) was the most common
acyanotic CHD among all patients with a ratio of 30.2%,
followed by PDA with a ratio of 23.6% and ventricular
septal defect (VSD) with a ratio of 18.4%. ASD secundum,
PDA, and VSD were also the most common CHD among
preterm patients. Cyanotic CHDs include hypoplastic left
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heart syndrome (HLHS), transposition of great arteries
(TGA) and truncus arteriosus in our study.

Table 3. Hospitalization diagnoses at admission of
inpatients

Diagnoses of the patients n (%)
Jaundice 39 (16.46)
Transient Tachypnea of Newborn 31 (13.08)
Respiratory Distress Syndrome 28 (11.81)
Pneumonia (Congenital/Neonatal) 24 (10.13)
Sepsis 21 (8.86)
Lower Tract Respiratory Infections 17 (7.17)
Prematurity 15 (6.33)
Meconium Aspiration Syndrome 8(3.38)
Hypoglycemia 7 (2.96)
Congenital Heart Disease 5(2.11)
Convulsion 5(2.11)
Omphalitis 4(1.69)
Upper Respiratory Tract Infection 4(1.69)
Enteral Nutrition Problems 4(1.69)
Conjunctivitis 3(1.27)
Thrombocytopenia 1(0.42)
Metabolic Disease 3(1.27)
Gastroenteritis 2(0.84)
Congenital Adrenal Hyperplasia 2 (0.84)
Polycythemia 2 (0.84)
Abscess 1(0.42)
Substance Use of Mother 1(0.42)
Asphyxia 1(0.42)
Anomaly of Eye 1(0.42)
Hypernatremic Dehydration 1(0.42)
Atresia of lleum 1(0.42)
Ischemic Trombosis 1(0.42)
Urinary Tract Infection 1(0.42)
Congenital Toxoplasmosis 1(0.42)
Macrosomia 1(0.42)
Pneumothorax 1(0.42)
Cleft palate 1(0.42)
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Considering the weeks of gestation, the most common
acyanotic diseases included VSD, PDA and ASD secundum
and were most frequently prevalent at 37-42 gestation
week. At 37-42 GW, coarctation of the aorta was
detected in 1 patient and TGA in 1 patient. HLHS was
detected in 1 patient between 34-37 GW. Truncus
arteriosus was detected in 1 patient between 30-34 GW
(Table 4).

The study included 24 acyanotic preterm and 41
acyanotic term patients, while there was 2 cyanotic
preterm and 1 cyanotic term patients. Congenital heart
diseases were detected in a total of 26 preterm patients
and 42 term patients among the patients included in the
study.

Discussion

Early diagnosis and management of critical CHD is
important to avoid heart failure, cardiovascular collapse
and sudden death, therefore echocardiographic
evaluation has become an important method for
evaluation.” CHD constitutes one third of all congenital
anomalies.®In the literature, the frequency of CHD differs
between 1.6%-11.7%.%'! Karapinarl et al.%, declared that
the frequency of CHD among newborn patients was
13.2%. Yalaki et al.3 reported that 31.1% of the patients
were preterm and 53.7% were male in their study. Varal
et al.?? also stated similar results. In our study, 32.9% of
our patients were preterm and %59 were male. Bulut et
al.’® stated that the most common reason for
consultation was murmur in their study.

Sap et al.!* stated that, most commonly respiratory
diseases, afterwards infectious diseases, gastrointestinal
system related diseases and jaundice were the reasons
for hospitalization among newborns.'® Karapinarl et al.*
and Zan et al.!! reported, respiratory distress (tachypnea,
retraction, etc.) as the main reason for cardiac evaluation
of the patients like in our study. Ertiirk et al.> declared
that murmur was the most common reason for
evaluation with a rate of 50%. The rate of murmur was
27.4% in the study of Karapinarl et al., 39.3% in the
study of Bulut et al.!®. The frequency of murmur was
lower in our study than the studies mentioned and the
most common reason for cardiac evaluation was
respiratory distress instead of murmur. Sap et al.'* and
Farrer et al.’® stated that CHD was also present in the
patients without murmur. We supported this finding by
showing that congenital heart diseases were reported in
many patients who did not have murmur.

The most common CHD detected in the literature was
VSD with a rate of 25-30%, followed by ASD.* Simsek et
al.’ also detected VSD most frequently, followed by ASD
and PDA. We detected ASD secundum more frequently,
followed by PDA and afterwards VSD. Among acyanotic
CHD, Karapinarli et al.* declared that the most common
CHD was ASD, followed by PS, afterwards PDA and VSD
like our study. The frequency of acyanotic CHD is 96.2%,
and the rate of consultation due to cyanosis is 6.6% in the
literature.* In our study, the frequency of congenital
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cyanotic CHD was found to be 1.26 %. Shah et al.® stated
the rate of acyanotic CHD to be 69%, and that of cyanotic
31% similar with the study of Aydogdu et al.'’” The
frequency of cyanotic CHD was 3.8%, and HLHS had the
highest ratioin the study of Karapinarl et al.* In the
studies of Ekici et al.'8, and Giirakan et al.'°transposition
of great arteries was declared more frequently than
other cyanotic diseases. In the study of Simsek et al.%, the
frequency of cyanotic CHD was 9.4%, while in our study,
the frequency of cyanotic CHD was 1.26%. This difference
can be attributed to the lack of a cardiovascular surgery

clinic in our hospital and referring the patients requiring
surgery to other institutions. Also the patient population
in the intensive care unit was more likely to have
respiratory distress, jaundice, prematurity and metabolic
or genetic disorders. Therefore, the patients with
antenatal or postnatal diagnosis of CHD requiring
intervention or surgery were transported to other
hospitals. Cyanotic CHD included HLHS, TGA, Truncus
arteriosus without a predominance of TGA.

Table 4. Distribution of the cardiac diseases according to gestational week

Gestational week 21-25 25-30 30-34 34-37 37-42 >42
(n) (n) (n) (n) (n) (n)
VSD 0 1 3 2 12 0
PDA 1 1 0 7 10 1
PS 0 1 0 0 0 0
ASD secundum 0 3 1 6 13 1
HLHS 0 0 0 1 0 0
TGA 0 0 0 0 1 0
Truncus arteriosus 0 0 1 0 0 0
HCMmP 0 0 0 1 0 0
PPS 0 0 0 1 0 1
PHT 0 0 1 0 0 0
AC 0 0 0 0 1 0
AA dilatation 0 0 1 0 0 0
Coronary artery fistula 0 0 0 0 1 0
BAV 0 0 0 0 1 0
Septal Hypertrophy 0 0 0 1 0 0

AA: Ascending aorta, AC: Aortic coarctation, ASD: Atrial septal defect, BAV: Bicuspid aortic valve, HCMP: Hypertrophic
cardiomyopathy, HLHS: Hypoplastic left heart syndrome, PDA: Patent ductus arteriosus, PPS: Peripheral pulmonary
stenosis, PS: Pulmonary stenosis, TGA: Transposition of great arteries, VSD: Ventricular septal defect

Mortality rates in cases with congenital heart disease
vary according to different hospitals. The most common
causes of death were recorded as heart failure, sepsis
and pneumonia.l*!3 Karapinarl et al.* stated that the
most common causes of death were sepsis, cardiac
causes, disseminated intravascular coagulation, and
metabolic crisis. The mortality rates in the study of Tokel
et al.?® was 23.6%. The high mortality rates in the study
of Tokel et al.?’ were attributed to the fact that pediatric
cardiac operations and interventions were performed
with a high frequency in their hospital. Karapinarl et al.*
reported that the mortality rates of CHD in their study
was 6.8%. Cardiac causes included septic myocarditis,
arrhythmia, pulmonary hypertension, heart failure.
Prematurity, chromosomal or extracardiac anomalies,
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and complications related to ventilatory treatment also
played important role in the mortality. In our study, the
mortality rate was 4.4%. The reasons for mortality were
sepsis, heart failure and the secondary problems related
with prematurity. The relatively low rate of mortality in
our study can be associated with the absence of a
cardiovascular surgery clinic, therefore referring the
patients with antenatally and postnatally diagnosed
important CHD to other hospitals.

Development of CHD is related with some environmental
and maternal factors.?! Asymmetric septal hypertrophy,
VSD, ASD, PDA can be present in the babies of diabetic
mothers. Consanguinity in the family and family history
of CHD also increase the risk for CHD.*® Consanguinity in
the family was found at a rate of 15.3% in the literature.®
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Ertiirtk et al.> declared familial consanguinity with a rate
of 15.3%. Down syndrome is highly associated with CHD
with a ratio of 50%.2! Reinhold et al.?? stated that Down
syndrome had a ratio of 1.4% among the patients with
CHD. Atrioventricular canal defect, VSD, ASD are
frequently detected in patients with Down syndrome.*®
In the studies conducted, presence of CHD in the family
was found at a rate of 3.6-4.3%.° In our study, the ratio of
diabetic mother’s babies was 3.8%, familial CHD was
2.1%, familial consanguinity was 4.2%, and Down
syndrome was 0.8%. 4 of the patients with family
consanguinity include ASD or VSD.

Congenital heart diseases are quite common in
newborns. Acyanotic congenital heart diseases are more
frequent than the others. Cardiac evaluation is requested
more frequently in the patients with respiratory
problems, while the rate of CHD is higher in the patients
who were evaluated for cyanosis and murmur. Diagnosis
of CHD in the neonatal period is more difficult due to
hemodynamic differences, but early diagnosis and
treatment are important, therefore evaluation with
echocardiography has become the gold standard method
for this purpose.
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IMPACT OF BLOOD PARAMETERS ON BCR/ABL1 P210 TESTING IN
PATIENTS WITH CHRONIC MYELOID LEUKEMIA: A PILOT STUDY

KRONIK MIYELOID LOSEMI HASTALARINDA KAN PARAMETRELERININ BCR/ABL1 P210
TESTI UZERINE ETKILERI: PILOT CALISMA
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ABSTRACT

Objective: Chronic myeloid leukemia (CML) is one of the most common
hematological malignancies derived from the BCR/ABL1 fusion gene.
Patients with CML generally manifest leukocytosis with basophilia and
neutrophilia. The verification of CML is often based on the detection of
BCR/ABL1 fusion. We aimed to investigate the impact of peripheral
blood (PB) differential and complete blood count (CBC) on BCR/ABL1
p210 test ordering in patients with suspected CML.

Methods: We performed a retrospective assessment of patients tested
for the first time for BCR/ABL1 p210 fusion. We obtained clinical and
laboratory findings of 235 patients from the database of our clinic.
BCR/ABL1 p210 fusion was detected by quantitative real-time
polymerase chain reaction (RT-qPCR). We implemented t-tests or
Mann-Whitney U tests for the comparison of continuous data. We
plotted the receiver operating characteristic (ROC curves) and
calculated the area under the ROC curve (AUC) for each parameter.
Results: Among 235 patients, 25 (10.6%) received a new diagnosis of
CML. CML patients had significantly increased white blood cell count
(WBC) with differential. Absolute basophil count showed the highest
area under the ROC curve (AUC) value of 0.829, which had a cut-off
value of 0.3 x 103/ pL. 76.00% of CML cases had an absolute basophil
count of 0.3 x 103/uL, while 95.24% of the non-CML cases had an
absolute basophil count of <0.3 x 103/pL.

Conclusion: Our results indicate that an absolute basophil count of 20.3
x 103/uL can help improve BCR/ABL1 p210 test ordering and reduce
healthcare costs.

Keywords: CML, BCR/ABL1 fusion, RT-gPCR, CBC

oz

Amag: Kronik miyeloid I6semi (KML), BCR/ABL1 flizyon geninden
kaynaklanan en yaygin hematolojik malignitelerden biridir. KML'li
hastalar genellikle bazofili ve nétrofili iceren I6kositoz gosterirler.
KML'nin dogrulanmasi genellikle BCR/ABL1 flizyonunun saptanmasina
dayanir. KML suphesi olan hastalarda BCR/ABL1 p210 testi icin
periferik kan (PK) diferansiyeli ve tam kan sayiminin (TKS) etkilerinin
arastirilmasi amaglandi.

Yéntem: BCR/ABL1 p210 flzyonu igin ilk kez test edilen hastalarin
retrospektif bir degerlendirilmesi yapildi. Klinigimiz veri tabanindan
235 hastanin klinik ve laboratuvar bulgularini elde edildi. BCR/ABL1
p210 fuzyonu, kantitatif Gergek Zamanli Polimeraz Zincir Reaksiyonu
(RT-gPCR) ile tespit edilmistir. Surekli verilerin karsilagtiriimasi igin t-
testi veya Mann-Whitney U testleri uygulandi. Her parametre igin alici
calisma karakteristigi (ROC egrileri) cizildi ve ROC egrisi altindaki alan
(AUC) hesaplandi.

Bulgular: 235 hastanin 25'ine (%10.6) yeni KML tanisi kondu. KML
hastalarinda, diferansiyel ile nemli 6lgtide artmis beyaz kan hicresi
sayisi (WBC) vardi. Mutlak bazofil sayisi, 0,3 x 103/uL'lik bir kesme
degerine sahip olan 0,829'luk ROC egrisi (AUC) degerinin altindaki en
yiksek alani gosterdi. KML vakalarinin %76,00'inda mutlak bazofil
sayisi 20,3 x 103/uL iken, KML olmayan vakalarin %95,24'linde mutlak
bazofil sayisi <0,3 x 103/uL idi.

Sonug: Sonuglarimiz, 20,3 x 103/uL mutlak bazofil sayisinin BCR/ABL1
p210 test istemini iyilestirmeye ve saglk hizmeti maliyetlerini
dustirmeye yardimci olabilecegini gostermektedir.

Anahtar Kelimeler: KML, BCR/ABL1 flizyonu, RT-gPCR, TKS
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Introduction

Chronic myeloid leukemia (CML) is a hematological
malignancy characterized by abnormal clonal proliferation
of myeloid precursor cells. The molecular basis of the
CML, BCR/ABL1 fusion gene results from the translocation
between the Abelson leukemia kinase (ABL) on
chromosome 9 and the breakpoint cluster region (BCR) on
chromosome 22.! Due to the BCR/ABL1 fusion, many
patients with CML produce an oncoprotein called p210
with a molecular weight of 210 kDa which is sufficient for
the disease phenotype.”® The proliferation of the
immature myeloid lineage in blood, bone marrow, and
spleen is governed by tyrosine kinase activity mediated
p210.* CML is effectively treated with tyrosine kinase
inhibitors (TKIs) targeting the oncoprotein.> Sensitive
detection of BCR/ABL1 fusion transcripts is performed by
guantitative real-time polymerase chain reaction (RT-
gPCR). Fusion transcripts are monitored by RT-qPCR at
certain periods.® Patients with CML often have
abnormalities of peripheral blood (PB), such as elevated
white blood cell (WBC) counts, basophilia, neutrophilia,
mildly decreased hemoglobin, relative eosinophilia, and
thrombocytosis.” We aimed to retrospectively evaluate
whether the PB differential and complete blood count
(CBC) can effectively be used for BCR/ABL1 p210 test
ordering in patients with suspected CML.

Methods

Patients

Patients tested for the first time for BCR/ABL1 p210 on PB
samples at our hospital between October 2017 and
January 2022 were retrospectively analyzed. In total, 242
tests were ordered for the BCR/ABL1 p210 fusion in our
institution's database. Of these, 4 were performed for
Philadelphia chromosome-positive (Ph+) Acute
lymphoblastic leukemia (ALL). Another 3 tests were
ordered as part of the routine examinations in the
diagnosis of myelodysplastic/myeloproliferative neo-
plasms (MDS/MPN). These patients were excluded and
the remaining 235 patients were enrolled in the study.
Clinical and laboratory data were collected from patient
records and the database of our clinic. Age, gender,
indication, CBC, and PB differential of the patients were
examined. The incidence of leukocytosis is defined as WBC
>10 x 103/uL, basophilia as an absolute basophil count
>0.1 x 103/uL, neutrophilia as an absolute neutrophil
count >6 x 103/uL, and eosinophilia as an absolute
eosinophil count >0.4 x 103/pL at our institution.

Detection of BCR-ABL fusion transcripts

Total RNA was obtained from WBC. First-strand cDNA was
synthesized with fusion-specific primers. After reverse
transcription, the determination of b2a2 and b3a2
transcripts was  performed by RT-gPCR  with
primers/probes. Detection of transcripts was made using
the Ipsogen BCR-ABL1 Mbcr IS-MMR kit (Qiagen,
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Germany). Copy numbers of the transcripts, control gene
ABL1, and plasmid standards are determined by the
threshold cycle (Ct). Ct is directly related to the amount at
the beginning of the reaction. A standard curve is
generated by plasmid standards, and then the amount of
transcripts is detected in the samples. The results of the
samples with ABL1 copy number 10,000 copies/mL are
evaluated. BCR/ABL p210 fusion to ABL1 ratio gives a
normalized copy number (NCN). Samples greater than the
limit of detection of the assay (LOD) =0.0069 NCN are
quantified. The normalized copy number on the
international scale (IS-NCN%) is calculated using the
conversion factor.

Statistical Analysis

The normality of the data was tested with Anderson-
Darling and Kolmogorov-Smirnov test. Parametric data
were assessed using the t-test, and Mann—-Whitney U test
was applied for nonparametric data. P values of <0.05
were considered to indicate statistical significance. The
receiver operating characteristic (ROC) curves were
plotted and sensitivity, specificity, and area under the ROC
curve (AUC) were calculated for each parameter. All
statistical analyses were performed with GraphPad Prism
version 9 (GraphPad Software, San Diego, CA, USA).

Results

CBCs and absolute blood cell count in 25 CML cases and
210 non-CML cases were gathered (Table 1). Clinical
indications for ordering the test included smear
abnormality, cytopenias, thrombocytosis, basophilia,
neutrophilia, eosinophilia, splenomegaly, hepatomegaly,
and anemia in these patients (Table 2, 3). Of the 235
patients, 34 (%14.4) were detected as BCR/ABL p210
positive. Of these, 25 (%10.6) had equal or higher than >
0.0069 NCN and were diagnosed with CML. The average
NCN value of this group was 48.971 (range =0.306-
82.309), and the average IS-NCN % value was 42,514%
(range =0.427%-102.745%). The majority of CML patients
showed leukocytosis (76%), basophilia (76%), neutrophilia
(76%), and smear abnormalities. One patient was referred
to our clinic for thrombocytopenia with leukocytosis. The
patient’s PB smear showed an abnormality. Then, the
BCR/ABL1 p210 test was ordered. 82.309 (NCN) and
39.825% (IS-NCN %) were obtained. 18 (72%) of 25
patients had immature granulocyte counts. Leukocytosis
and basophilia were observed in 12 patients with
increased immature granulocyte counts. In the remaining
6 patients, immature granulocyte and WBC counts were
within the normal range. The remaining 9 patients (3%)
were detected as low-positive (£0.0069 NCN). The
average NCN value of the low-positive group was 0.0016
(range =0.000606-0.003), and the average IS-NCN % value
was 0.0015% (range =0.001%-0.003%). This group
indicated leukocytosis (44%), neutrophilia (44%), and
thrombocytosis (33%). Immature granulocyte counts
were within the normal range in this group. One of these
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patients had mild basophilia. None of them were defined
clinically to have CML 201 patients (85.5%) detected as
BCR/ABL p210 negative. These patients showed less
leukocytosis (56.6%), basophilia (23.3%), and neutrophilia
(16.1%), but they had higher splenomegaly (32.8%)
compared with the CML cases. WBC and differential
counts of these cases were less than those of the CML
cases. WBC and absolute blood cell counts showed
statistically significant differences between CML and non-
CML cases (p<0.001) Ttable 3). The areas under the ROC
curve (AUC) were measured by constructing the ROC
curve for each PB parameter (table 4). To determine the
WBC differential count, a detailed analysis was carried out
for each differential. The AUC values of monocytes,
basophils, lymphocytes, and neutrophils were 0.737,
0.733, 0.731 and 0.719, respectively. Their cut-off values
were 2.5%, 18.9%, 72.9% and 3.6%, respectively. Then,
absolute WBC differential counts were applied to the
analysis to calculate the AUC values. Basophil count
showed the highest AUC value (0.829) among PB
parameters at a cut-off value of 0.3 x 103/uL. The AUC
values of neutrophils, lymphocytes, immature
granulocytes, and eosinophils were 0.795, 0.774, 0.770,
and 0.712, respectively. With respect to the CBC

Table 1. Recorded clinical indications of p210 positive group

parameters, the AUC value of WBC (0.797) was the highest
at a cut-off value of 22.2 x 103/uL. In our cohort, WBC of
CML cases was observed mostly over 22 x 103/uL, whereas
WABC of non-CML cases was observed mostly in the range
of 10-22 x 103/uL (Figure). At the upper limit of WBC (10 x
103/uL), sensitivity was 76.00% and specificity was
41.43%. When comparing the cut-off value and upper
limit of WBC, sensitivity decreased to 72.00% and
specificity increased to 94.29%. The absolute basophil
count produced the first high AUC value (0.829). The cut-
off values of basophil, the sensitivity and specificity
increased to 76.00%, and 95.24%, respectively. When
considering the cut-off values of WBC and basophils, the
sensitivity was 72.00% and specificity 97.62%. If the cut-
off values of either WBC or basophils were selected, the
sensitivity increased to 76.00% and specificity decreased
to 91.43%. Finally, the absolute neutrophil count yielded
the third-highest AUC value of 0.795. When considering
the cut-off values of basophils and neutrophils, the
sensitivity was 76.00%, but the specificity decreased to
88.57%. If the cut-off values of either basophils or
neutrophils were selected, the sensitivity decreased to
72.00% and the specificity increased to 97.61%.

CML Non-CML
NCN > 0.0069 NCN < 0.0069
WBC = 4-10 x 103/uL WBC >10 x 103/uL WBC =4-10 x 103/puL WBC >10 x 103/uL
n=6 n=19 n=5 n=4
Smear abnormality 0 19 2 1
Cytopenias 3 9 1 0
Thrombocytosis 2 9 2 1
Basophilia 1 19 0 1
Neutrophilia 0 19 3 1
Eosinophilia 0 14 1 1
Splenomegaly 3 4 3 1
Hepatomegaly 1 4 1 1
Anemia 2 8 1 0

Table 2. Recorded clinical indications of p210 negative group

WBC <4 x 103/pL

WBC =4-10 x 103/pL WBC >10 x 103/pL

n=10 n=72 n=119
Smear abnormality 8 24 62
Cytopenias 8 26 26
Thrombocytosis 0 15 66
Basophilia 3 2 44
Neutrophilia 0 1 33
Eosinophilia 0 1 11
Splenomegaly 5 43 21
Hepatomegaly 0 18 11
Anemia 3 12 23
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Table 3. Clinical characteristics and CBC parameters of patients.

CML Non-CML
NCN < 0.0069 NCN=0
Number of patients 25 9 119
Sex (M/F) 12/13 5/4 104/97
Mean = SD Range Mean = SD Range Mean = SD Range p-Value
Age (years) 48.84+17.81 42-80 45%15.73 23-77 51.31+16.70 18-88 0.5351
WBC (x 103/uL) 60.14168.26 5.01-289.3 9.63£3.29 5.42-14.06 12.03+6.54 2.17-38.47  <0.0001
RBC (x 106/uL) 4.6+0.85 3.4-6.67 4.89+0.57 4.23-6.1 5.06+0.98 0.1-7.7 0.0142
HGB (g/dL) 12.95+1.85 10.3-16.9 14.53+1.65 11.5-16.9 13.95+2.64 6.8-21.4 0.0577
HCT (%) 40.67+5.68 32.6-51.8 43.5615.62 35.2-54.2 43.097.56 22.1-67.7 0.1164
PLT (x 103/uL) 412.124347.25 17-1358 361.78+268 119-918 391.56+297.68 33-1767 0.9698
Differentitation (%)
Neutrophils 74+10.97 51.9-87 64.8449.07 49.5-75.5 63.8+14.02 12.3-93 0.0002
Lymphocytes 15.7+10.43 4.7-38.7 25.1849.33 14.8-42.7 24.4+11.27 1.8-78.8 <0.0001
Monocytes 4.6+2.27 1.5-135 6.89+1.3 5.3-8.9 7+3.02 2.3-34.3 <0.0001
Basophils 3.6%3.52 0.1-12.4 0.66%0.33 0.1-0.8 0.9+1.22 0.1-12.3 <0.0001
Eosinophils 2+1.49 0.3-6.7 2.54+1.68 0.6-6 418.26 0-70.9 0.1637
Immature 13.4+17.6 0.2-33.7 0.36+0.1 0.1-0.4 1.443.32 0-22.6 0.0001
granulocytes
Absolute blood cell
count (x 103/pL)
Neutrophils 48.99+68.26 2.62-242 6.26+2.46 3.79-10.07 8.01+5.72 0.64-35.49  <0.0001
Lymphocytes 5.1543.56 1.53-17.34 2.43+1.19 1.03-4.35 2.64+1.63 0.51-14.91  <0.0001
Monocytes 2.76+4.69 0.27-23 0.6410.20 0.42-1.03 0.78+0.47 0.21-4.41 0.0014
Basophils 2.12+2.95 0.01-11.32 0.06%0.05 0.01-0.16 0.10£0.17 0.01-1.96 <0.0001
Eosinophils 1.04+1.36 0.08-5.9 0.24%0.15 0.05-0.47 0.57£1.82 0-21.62 0.0004
Immature 13.44+17.57 0.01-54.56 0.03+0.02 0.01-0.06 0.24+0.75 0-19.4 <0.0001
granulocytes
Table 4. Area-under-the-curve values and sensitivity and specificity of CBC parameters.
Sensitivity% Specificity% p-value cut-off value AUC
Age (years) NA NA 0.5522 NA 0.536
WBC (x 103/uL) 72.00 94.29 <0.0001 22.20 0.797
RBC (x 108/pL) 58.82 71.9 0.002 4.615 0.639
HGB (g/dL) 76.00 50.95 0.0263 14.05 0.636
HCT (%) 80.00 43.81 0.0610 44.70 0.614
PLT (x 103/uL) 48.00 61.43 0.9690 260 0.502
Differentitation (%)
Neutrophils 60.00 81.43 0.0003 72.95 0.719
Lymphocytes 72.00 72.38 0.0002 18.9 0.731
Monocytes 48.00 93.33 0.0001 3.65 0.737
Basophils 52.00 97.14 0.0001 2.55 0.733
Eosinophils 56.00 60.29 0.1628 1.65 0.585
Immature granulocytes 61.11 90.86 0.0059 2.77 0.696
Absolute blood cell count (x 103/pL)
Neutrophils 72.00 91.43 <0.0001 14.51 0.795
Lymphocytes 80.00 62.86 <0.0001 2.78 0.774
Monocytes 56.00 87.14 0.0013 1.21 0.696
Basophils 76.00 95.24 <0.0001 0.3 0.829
Eosinophil 76.00 57.42 0.0005 0.25 0.712
Immature granulocytes 72.22 93.55 0.0002 0.83 0.770
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Figure 1. Variations of WBC between patients with CML and
non-CML

Discussion

Leukemia is one of the deadliest malignancies worldwide.
CML accounts for 15-20% of all leukemias and is caused by
the formation of the Philadelphia Chromosome t(9;22),
resulting from a fusion between chromosomes 9 and 22
and leads to the expression of the BCR/ABL1 fusion onco-
gene. Common laboratory findings include leukocytesis,
basophilia, neutrophilia, eosinophilia, and anemia.®®
Basophilia, a characteristic feature of patients with CML,
is seen in many diseases including myeloproliferative neo-
plasms, cancer, and infections.'® Our study showed the
predictive feature of absolute basophil count at a cut-off
value of 0.3 x 103/uL for CML. 76.00% of CML cases had an
absolute basophil count of 0.3 x 103/uL, while 95.24% of
the non-CML cases had an absolute basophil count of <0.3
x 103/uL. Ogunleye et al. defined that the absolute baso-
phil count at a cut-off value of 0.1 x 103/uL was predictive
for the BCR/ABL1 PCR test in 99 patients. However, the
population of this study was lower than that of our
study.!* Masuda et al. stated that an absolute basophil
count higher than 0.5 x 103/uL had a good predictive value
for distinguishing CML from non-CML cases.'? Ogasawara
et al. showed that the cut-off value of 0.43 x 103/uL for
the absolute basophil count was significantly different
between CML and non-CML cases with leukocytosis.® In
our study, we detected the cut-off value of the absolute
basophil count (0.3 x 103/uL), which is lower than those of
other studies. At the same time, our study included cases
with suspected CML as a control group. We detected
absolute neutrophil count at a cut-off value of 14.51 x
103/uL, which was the third highest AUC value. When
comparing the absolute neutrophil count of 6 x 103/uL and
a cut-off value of 14,51 x 103/uL, the sensitivity decreased
to 72.00% and specificity increased to 91.43%. Ogunleye
et al. reported that neutrophilia should be present in
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addition to basophilia for the ordering of PCR tests in
patients with suspected CML.!* When basophils and
neutrophils cut-off values were evaluated together,
sensitivity decreased to 72.00%, but specificity increased
t0 97.61%. For the upper limit of WBC, 76.00% of the CML
cases had WBC of >10 x 103/uL, while 41.43% of the non-
CML cases had WBC of <10 x 103/uL. For a cut-off value of
WBC, 72.00% of CML cases had WBC of 222.20 x 103/uL,
while 94.29% of the non-CML cases had WBC of <22.20 x
103/uL. If the cut-off values of WBC and absolute basophil
count were selected for the diagnosis of CML, the
sensitivity and specificity were 72.00% and 97.62%,
respectively. When WBC and absolute basophil count
were assessed separately, the sensitivity was increased to
76.00% and specificity decreased to 91.43%. When
patients with leukocytosis are evaluated for the BCR/ABL1
p210 test ordering, these values are less effective than the
cut-off value of absolute basophil count. In comparison
with WBC of 210 x 103/uL, the specificity of the absolute
basophil count at a cut-off value of 20.3 x 103/uL increased
from 41.43% to 95.24% with preservation of sensitivity.
Our results show that the absolute basophil count (>0.3 x
103/uL) is a specific marker for cases with suspected CML.
If the absolute basophil count of >0.3 x 103/uL had been
selected for BCR/ABL1 p210 test ordering, 113 fewer PCR
tests would have been performed. Healthcare costs are
increasing rapidly and will continue to grow. Medical cost
increases are one of the most important problems in the
health sector. The resources allocated to healthcare
services and the expenditures made in their presentation
have an important place in the total expenditures for all
countries.!* Hence, the effect of CBC parameters on the
BCR/ABL1 p210 test is an undeniable fact. TKIs are
successfully used in the standard treatment of patients
with chronic phase CML.*> It has been shown that
basophilia is an independent prognostic factor for CML
progression before TKI in many studies.’®%® In recent
studies, it has been reported that basophils produce and
secrete angiogenic and fibrogenic cytokines that trigger
the malignant clone.’®?° At the same time, basophils
express vasoactive amines and enzymes responsible for
the transport of leukemic stem cells to extramedullary
organs.??2 Our results and the characteristics of basophils
for malignant progression indicate a relationship with
CML. The importance of using basophils with adequate
clinical follow-up for easy and cost-effective screening of
CML cases in the early period is clear. Our results highlight
the potential of an absolute basophil count (>0.3 x 103/uL)
to facilitate the diagnosis of CML and the costs of PCR
testing.

In conclusion, the importance of using basophils with
adequate clinical follow-up for easy and cost-effective
screening of CML cases in the early period is clear. Our
results highlight the potential of an absolute basophil
count (> 0.3 x 103/uL) to facilitate the diagnosis of CML
and the costs of PCR testing.
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HOW DO WOMEN FIND OUT ABOUT THEIR PREGNANCY? DOES PERCEPTION OF

HEALTH AFFECT PREGNANCY AWARENESS?
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Amag: Arastirma kadinlarin gebeliklerini 6grenme zamani, sekli ve ilk
dogum o6ncesi izleme gitme zamanlari gibi bazi degiskenlerin saglik algisi
ile iligkisinin incelenmesi amaciyla yapildi.

Yoéntem: Arastirma 31 Ocak-31 Mayis 2023 tarihleri arasinda 256 gebe ile
kesitsel yontemde galisma olarak gergeklestirildi. Veriler Bilgi Formu ve
Saglik Algisi Olgegi (SAO) kullanilarak toplandi. Verilerin analizinde 1BM
SPSS Statistics 29 paket programi kullanildi.

Bulgular: Gebelerin yas ortalamasi 29,38+5,47 ve gebelik haftasi
ortalamasi 31,76+7,89 idi. Katilimcilar gebe olduklarini ortalama 5,67+2,53
gebelik haftasinda 6grenmisti. %86,7’sinin sekizinci haftaya kadar ilk
izlemini yaptirdigi, %69,9’unun gebeliklerini evde idrarda gebelik testi ile
dgrendikleri belirlendi. Ogrenim durumu ve gelir durumunu disik olarak
bildiren gebelerin SAO puan ortalamalari da anlaml sekilde dusiiktii
(p<0,05). Gravida ve parite arttikca SAO puan ortalamalari da anlaml
sekilde dustiktui (p<0,05).

Sonug: Egitim ve gelir durumunun artmasi saglik algisini olumlu
etkileyebilir ve bu da daha erken siregte antenatal bakim almalarini
saglayabilir. Bu sebeple saglik profesyonelleri egitim ve gelir durumu
dislk, parite ve gravidasi yiksek gruba antenatal bakim ulastirmada daha
dikkatli davranmalidir.

Anahtar Kelimeler: Gebelik, saglk algisi, antenatal bakim

ABSTRACT

Objective: The study was conducted to examine the relationship between
health perception and some variables such as the time of learning of
pregnancy, the type of pregnancy and the time to go to the first prenatal
follow-up.

Methods: The study was carried out as a descriptive study of 256 pregnant
women between 31 January and 31 May 2023. Information Form and
Health Perception Scale (SAOQ) were used to collect data. IBM SPSS
Statistics 29 package program was used in the analysis of the data.
Results: The mean age of the pregnant women was 29.3815.47 and the
mean week of gestation was 31.76+7.89. Participants realized that they
were pregnant at an average of 5.67+2.53 weeks of gestation. It was
determined that 86.7% of them had their first follow-up until the eighth
week, and 69.9% of them learned about their pregnancy with a urine
pregnancy test at home. The mean SAl scores of the pregnant women who
reported low educational status and income were also significantly lower
(p<0.05). As the gravida and parity increased, the mean SAl scores were
also significantly lower (p<0.05).

Conclusion: The increase in education and income status may positively
affect the perception of health and this may enable them to receive
antenatal care at an earlier stage. For this reason, health professionals
should be more careful in delivering antenatal care to the group with low
education and income, and high parity and gravida.

Keywords: Pregnancy, health perception, antenatal care
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Giris

Gebelik, son menstruasyonun ilk glininden itibaren 280
gun ya da 10 lunar ay siren sistemik ve metabolik birgok
degisikligin oldugu bir sirectir. Intaruterin dénem
embriyonel ve fetal devre olarak ikiye ayrilir ve erken
gebelik haftalarini kapsayan embriyonel dénem fetisiin
sonraki gelisimi icin kritik bir dénem olarak gorilir.'2
Kadinlar gebe olduklarinin farkinda olmadan bu énemli
surecte istemeden ilaca devam etme, sigara icme gibi riskli
davraniglara devam edebilmektedir.? Calismalar kadinlarin
gebeliklerini fark edildikten hemen sonra riskli davranislari
azalttigini veya durdugunu géstermistir.%> Dogum éncesi
izlemin 6n kosulu gebeligin varhigi oldugu icin gebeligin
taninmasindaki gecikmeler dogum 6ncesi izlemin erken
baslamasina da engel olmaktadir.® Bireylerin saglik algilari
saglk davranislarini  etkilemektedir.”® Cogu gebelik
sorunsuz olmakla birlikte aslinda tiim gebelikler risk
altindadir.® Erken gebelik tespiti ve ilk trimesterde dogum
oncesi bakimin baglatilmasi saglikli bir gebelik ve bebek
sahibi olma sansini artirir.* Amerikan Kadin Dogum ve
Jinekologlar Koleji (ACOG), Hastalik Kontrol ve Onleme
Merkezleri (CDC) ve diger kuruluslar, bazi risklerin
mamkin oldugunca erken tespit edilmesini
dnermektedir.1*?2 Ozellikle ektopik gebelik tanisi en sik
birinci trimesterde, 6-10. haftalarda konulur ve tim
gebeliklerin yaklasik %2’sini olusturur. Fakat maternal
mortalitenin %10’undan sorumludur.®** Ayrica erken
gebelikte gebelik farkindahgi, riskli davranislarin
azaltilmasi icin 6nemli olup, kadinlarin gebeliklerinin
erken donemlerinde farkina varmalari istenmeyen
gebelikleri sonlandirmada vyasal haftalari kagirmanin
dniine gegebilir.1>16

Bu riskler gbz o©niinde bulunduruldugunda kadinlarin
gebelik bilinci ve bunu etkileyen faktorlerin belirlenmesi
dnem kazanmaktadir. Ulkemizde kadinlarin gebeliklerini
hangi haftada, hangi yontemler ile 6grendiklerine ve saglik
algisiyla iliskisine yonelik calismaya rastlanmamistir. Bu
¢alismada kadinlarin gebeliklerini 6grenme zamani, sekli
ve ilk dogum oOncesi izleme gitme zamanlar gibi bazi
degiskenlerin saghk algisi ile iliskisinin incelenmesi
amaglanmis ve asagidaki arastirma sorularina yanit
aranmistir.

Arastirma Sorulari

1. Kadinlar gebe olduklarini hangi gebelik haftasinda
ogrenmektedir?

2. Kadinlarin saglik algisi ne diizeydedir?

3. Kadinlarin saglik algisi gebeligi 6grenme zamani, sekli
ve ilk dogum Oncesi izleme gitme zamanini
etkilemekte midir?

Yontem

Arastirmanin Tipi, Evren ve Orneklemi

Arastirma kesitsel desende ydratuldd. Arastirmanin
evrenini Kocaeli ilinde bir kamu hastanesi gebe izlem
birimine 31 Ocak-31 Mayis 2023 tarihleri arasinda
basvuran gebeler olusturmaktadir. Ancak tiim gebelere
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ulasmasi mimkin olmadigindan 6rnekleme yapilmasi
uygun gorulmistir. Aragstirmada evreni bilinen 6rneklem
formiliinden yararlanilarak N=2500, %90 gliven ve %5
hata ile 245 katilimci ile gorusulmesi gerektigi tespit
edilmistir. Olasi veri kayiplari da goz Oniline alinarak
toplam 256 katilimci ile galisma tamamlanmistir. Gebelige
dair herhangi bir risk durumu olmayan, ruhsal hastalk
tanisi almayan ve herhangi bir psikiyatrik ilag kullanmayan
katihmcilar dahil edildi ve konusma ve dil problemi
yasayan, anketi tamamlamayan gebeler g¢alismadan
disland..

Veri Toplama Araglari
Arastirma verilerinin toplanmasinda Bilgi Formu ve Saglik
Algisi Olgegi kullanild.

Bilgi Formu

Arastirma verileri, arastirmacilar tarafindan literatir
cercevesinde’”®'7:1® hazirlanan, 18 sorudan olusan bir form
(gebelerin demografik 6zellikleri ve obstetrik dykiileri ile
ilgili sorular) kullanilarak toplanmistir.

saghk Algisi Ol¢gegi (SAO)

Olgek 2007 vyilinda Diamond ve ark.lar tarafindan
gelistirilmis Kadioglu ve Yildiz tarafindan Tirk¢e Gegerlilik
ve giivenirligi yapiimistir.!®'° SAQ 15 madde ve doért alt
faktérden olusan besli likert tipi bir 6lgektir. 1., 5., 9., 10,
11. ve 14. maddeler olumlu tutum, 2., 3., 4.,6., 7., 8., 12.,
13. ve 15. maddeler olumsuz ifadelerdir. Olumlu ifadeler
“Cok katiliyorum=5", “Katihyorum=4", “Kararsizim=3",
“Katilmiyorum=2",  “Hi¢  katilmiyorum=1"  seklinde
puanlanmistir. Olumsuz ifadeler ise ters puanlanmistir.
Olgekten alinabilecek en az puan 15, en ¢ok puan 75'tir.
Olgegin Cronbach's Alpha katsayisi Tirkce gecerlik
giivenirlik yapilan calismada 0.70 bulunmustur.’®* Bu
calismada ise Cronbach's Alpha katsayisi 0,71 bulundu.

Veri Toplama Sireci

Katilmcilara ©nce arastirmacilar tarafindan g¢alisma
hakkinda bilgi verilip ve onamlari alinmistir. Daha sonra
calismada kullanilan bilgi formu ve Saglik Algisi Olgegini
doldurmalari saglanmistir. Veri toplama formlarinin
doldurulmasi yaklasik 20 dakika strmis olup, formlar
katihmcilar tarafindan anlasilir bulunmustur.

istatistiksel Analiz

Veriler, IBM SPSS 29.0 (IBM Corp., Armonk, NY, ABD)
yazilimi kullanilarak analiz edildi. Degiskenlerin normal
dagilima uygunlugu Kolmogorov-Smirnov testi kullanilarak
kontrol edildi. Tanimlayici veriler i¢in ylzdelik, frekans,
ortalama hesaplamasi yapildi. Karsilastirmali veriler
Mann-Whitney U Testi, Kruskal-Wallis H testi ve
Spearman’s Rho Korelasyon testi ile analiz edildi. p degeri
0,05 dizeyde anlamh kabul edildi.

Bulgular

Arastirma grubunu olusturan 256 katilimcilarin sosyo-
demografik 6zelliklerine iliskin bulgular Tablo 1'de yer
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almaktadir. Gebelerin yas ortalamasinin 29,3845,47 ve
gebelik haftasi ortalamasinin da 31,76+7,89 oldugu
belirlendi (Tablo 1).

Tablo 1. Katilimcilarin tanitici 6zellikleri (n: 256)

Degiskenler Min-Maks Ort+SS
Yas 18-43 29,3815,47
Gravida 0-9 2,52+1,44
Parite 0-6 1,13+1,04
Abortus 0-4 0,39+0,76
Yasayan 0-6 1,18+1,59
Gestasyon haftasi 20-40 31,76+7,89
Degiskenler Sayi %
Ogrenim durumu

ilkégretim 93 36,3
Lise 80 31,3
Universite 83 32,4
Esinin 6grenim durumu

ilkdgretim 74 28,9
Lise 111 43,4
Universite 71 27,7
Ekonomik durumu

Gelir giderinden az 9 3,5
Gelir gidere esit 173 67,6
Gelir giderden fazla 74 28,9

Min: Minimum, Maks: Maksimum, SS: Standart sapma

Tablo 2’de katilimcilarin gebeliklerine iliskin 6zellikler yer
almaktadir. Son gebeligin {lizerinden gegen sirenin
ortalama 3,39+3,73 yil oldugu belirlendi. Katilimcilar gebe
olduklarini ortalama 5,67%+2,53, gebelik haftasinda
o6grendigini bildirdi. Gebeliginin ilk sekiz haftasinda ilk
izlemini yaptiranlarin orani %86,7 olarak belirlendi.
Katilimcilarin %69,9’u gebeliklerini idrarda gebelik testi ile
ogrendiklerini, %69,1’'i gebelik belirtilerinden adet
gecikmesi, %30,1’'i bulanti, %27,7’si uyku hali yasadigini
bildirdi (Tablo 2).

Tablo 3’te Saglik Algisi Olcegi (SAO) toplam puani ve alt
boyutlarinin puan ortalamalari yer almaktadir. Gebelerin
SAQ toplam puan ortalamasi 51,87+7,52 olarak belirlendi.
Katilimcilara ait bazi degiskenler ile Olgek puaninin
karsilastiriimasi Tablo 4’te verildi. Katilimcilara ait bazi
degiskenlerden yas gruplari ile 6lgek toplam puan
ortalamasi arasinda istatistiksel olarak anlamli fark yoktu
(p>0,05). Ogrenim durumu Universite olan gebelerin SAQ
puan ortalamalari lise ve ilkégretim mezunlarindan
anlamh sekilde yuksekti (p<0,05). Gelir durumunu distk
olarak bildiren gebelerin SAO puan ortalamalari, gelir
durumunu orta ve yliksek olarak bildirenlerden anlamh
sekilde duslkti (p<0,05). Gebeliginin ilk sekiz haftasindan
izlem yaptirma, gebeliginin ilk on haftasinda izlem
yaptirma ve gebeligini 6grenene kadar sigara i¢cme
degiskenleri ile 6lgcek puan ortalamasi istatistiksel olarak
anlamli degildi (p>0,05), (Tablo 4).

Katilimcilara ait 6zelliklerden gravida ve ile SAQ toplam
puan ortalamasi arasinda negatif yonde istatistiksel olarak
ileri diizeyde iliski belirlendi (p<0,001). SAO kontrol
merkezi alt boyut puan ortalamasi ile gravida ve parite
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degiskeni arasinda negatif yonde istatistiksel olarak ileri
diizeyde (p<0,001); son gebelikten gegen siire degiskeni
ile negatif yonde, fakat sagligin 6nemi alt boyutu ile pozitif
yonde anlamli iliski belirlendi (p<0,05). SAO Kesinlik alt
boyutu puan ortalamasi ile gravida arasinda negatif yonde
ileri diizeyde (p<0,001); parite ile negatif yonde anlamh
iliski belirlendi (p<0,05). SAO sagligin 6nemi alt boyut puan
ortalamasi ile ilk izlem haftasi arasinda negatif yonde
anlamliiliski saptandi (p<0,05). SAQ 6zfarkindalik alt boyut
puan ortalamasiile ilk izlem haftasi arasinda negatif yonde
anlamliiliski belirlendi (p<0,05) (Tablo 5).

Tablo 2. Katilimcilarin gebeligine iliskin 6zellikler (n: 256)

Degiskenler Min-Maks OrtSS
Son gebeligin Gzerinden gegen stire (yil) 0-20 3,39+3,73
Gebeligini 6grendigi hafta 4-24 5,67+2,53
ilk gebelik izlemi haftasi 4-37 7,13+4,60
Degiskenler Sayi %
Gebeligi 6grenme yontemi

idrarda gebelik testi 179 69,9
Kan testi 77 30,1
Gebeligin ilk sekiz haftasi izlem

Evet 222 86,7
Hayir 34 13,3
Gebeligin ilk on haftasi izlem

Evet 238 93,0
Hayir 18 7,0
Gebeligi O6grenene kadar sigara

kullanimi

Evet 53 20,7
Hayir 203 79,3
Gebeligi 6grenene kadar ilag kullanimi

Evet 11 4,3
Hayir 245 95,7
Bulanti-kusma

Evet 77 30,1
Hayir 179 69,9
Bas donmesi

Evet 45 17,6
Hayir 211 82,4
Koku hassasiyeti

Evet 49 19,1
Hayir 207 80,9
Adet gecikmesi

Evet 177 69,1
Hayir 79 30,9
Uyku hali

Evet 71 27,7
Hayir 185 72,3
Meme dolgunlugu

Evet 45 17,6
Hayir 211 82,4
Sik idrara gikma

Evet 48 18,8
Hayir 208 81,2

Min: Minimum, Maks: Maksimum, SS: Standart sapma
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Tablo 3. Saglik Algisi Olcegi (SAO) toplam ve alt boyut puan ortalamalari
(n: 256)

Olgek/Alt dlgek Ort+Ss Min-Maks
SAOQ Kontrol merkezi alt boyutu 15,87+4,23 6-25
SAO Kesinlik alt boyutu 13,31+3,39 4-20
SAOQ Saghgin 6nemi alt boyutu 11,64+2,01 4-15
SAO Ozfarkindalik alt boyutu 11,16%2,22 4-15
SAQ toplam puan 51,87+7,52 34-73

Min: Minimum, Maks: Maksimum, SS: Standart sapma

Tablo 4. Katihmcilara ait bazi degiskenler ile &lgek puaninin
karsilagtiriimasi (n: 256)
Sosyo-demografik SAQ Puan ort
ozelikler n Ort+SS XZ/Z p
Yas
25 yas ve alti 66 53,1447,95
XZ
- +
26-30 yas 90 52,27+7,15 3310 0,191
31 yas ve Uzeri 100 50,96+7,50
Ogrenim durumu
ilkégretim 93 49,45+7,51
. X2
+
Lise 80 51,34+7,33 26,742 <0,001
Lisans 83 55,4316,42
Gelir durumu
Diisiik 9 44,78+4,20 @
Orta 173 52,0747,69 9,633 0,008
Yuksek 74 52,6547,05
Gebeligin ilk sekiz
haftasi izlem
Evet 222 51,81+7,57 7
0,373
Hayir 34 53,1247,21 -0,890
Gebeligin ilk on
haftasi izlem
Evet 238 52,0047,54 z 0,755
Hayir 18 51,67+7,53 -0,312
Gebeligi
6grenene kadar
sigara kullanimi
Evet 53 52,3246,79 z 0,564
Hayir 203 51,8947,72 -0,576
Gebeligi 6grenme
yontemi
Idrarda gebelik 179 51,99:7,28 z 0,949
testi
Kan testi 77 51,96%8,12 -0,064

Kalin degerler: p<0,05 ve p<0,001 dizeyinde sonuglar anlamhdir.
Z: Nonparametrik Mann-Whitney U Test. X?: Nonparametrik Kruskal-
Wallis H Test

Tartisma

Kadinlarin gebeliklerini 6grenme zamani, sekli, ilk dogum
oncesi izleme gitme zamani gibi bazi degiskenlerin saghk
algistile iliskisinin incelendigi calismada bazi 6nemli veriler
elde ettik. Katilimcilarin son gebeliklerinin {zerinden
gecenin sire ortalama 3,39+3,73 il idi. Son gebelik
Uzerinden gecen siire saglikh bir gebelik agisindan son
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derece 6nemlidir. Sargin ve Demir’in yaptigl calismada
ortalama 4,73+2,646 bulmuslardir.?® TNSA 2018 verileri
incelendiginde ise dogum araliklarinin ortanca degerinin
44 ay oldugu bildirilmistir.?! Elde ettigimiz veri TNSA
verileri ile benzerdir. Son gebelik (izerinden gegen silirenin
kisalmasi dogum sayisinin artmasinin bir gostergesidir.
Ayrica meternal ve neonatal risklerin artmasinin da bir
nedenidir.?? Calismalar dogum sayisi arttikca, kadinlarin
kontrol edemeyecegi bir dizi risk faktoriiniin ortaya
cikabilecegini géstermektedir.?%?® Ayrica gebelikte anemi
ve postpartum kanamalarla da iliskili olabilecegi
vurgulanmaktadir.?42°

Katihmcilar gebe olduklarini ortalama 5,67+2,53 gebelik
haftasinda 6grendigini bildirdi. Literatir incelendiginde
kadinlarin gebe olduklarini 6grendikleri haftaya iliskin
Tirkiye verisi bulunmamaktadir. Fakat Amerika’da yapilan
bir arastirma kadinlarin evde gebelik testi ile 6 haftada
ogrendiklerini  gostermektedir.?® Amerika’da yiiksek
orneklemli baska bir calismada ise gebelik farkindahgi
sirasindaki ortalama gebelik siiresi 5,5 hafta olarak
bildirilmistir.?’ Gebelik siphesi ve dogrulanmasinin
zamanlamasi gebelikle ilgili antenatal bakima erken
baslama, saglikh fetal gelisim ve gebelik temelli kiiretaj
kisitlamalarindan  etkilenmesi  muhtemel  kisilerin
belirlenmesi adina saglik ¢alisanlari agisindan son derece
onemlidir. Bu baglamda evde uygulanan idrarda gebelik
testinin dogru kullanimi 6nem arz etmektedir. Calismada
katilimcilarin %69,9’u gebeliklerini idrarda gebelik testi ile
dgrendiklerini bildirdi. Bu oran Amerika’da %74’dir.%®
Tlrkiye’de daha o6nce konu ile ilgili yapilmis calisma
bulunmamaktadir. Evde uygulanan idrarda gebelik testi
kadinlarin Greme sagligi hizmetleri Gzerindeki kontrolleri
bakimindan “devrim niteliginde” oldugu tanimlanmis olsa
da, 2628 kadinlar arasinda kullanim sikligi ve gebeligin
o6grenilme zamanini nasil etkiledikleri konusunda yeterli
kanit bulunmamaktadir.

Bu calismada gebeligin ilk izlemi ortalama 7-8, haftada
gerceklesmis olup, katihmcilarin %86,7’si ilk sekiz haftada
saglik kurumuna bagvuruda bulunmustur. Diinya Saglik
Orgiitiiniin Temel Antenatal Bakim Modeli gergevesinde
12, haftaya kadar en az bir ziyaret yapilmasi gerektigini
dnermektedir.’ Isve¢’te 62562 kisiyle yapilan bir calismada
ortalama 10, haftada ilk izlemin gerceklestigi
bildirilmektedir.?® Gelismis ulkelere benzer sekilde elde
ettigimiz bu veri gebelikte komplikasyonlarin 6nlenmesi
ve komplikasyonlarin maternal ve neonatal sonuglarinin
azaltilmasi adina son derece 6nemlidir.

Bu calismada Saghk Algisi puan ortalamasi 51,87+7,52
bulundu ve 6grenim durumu ve gelir durumunun yiiksek
olmasi saglk algisi puanin yiksek olmasi ile iliskiliydi.
Tirkiye’de yapilan baska bir ¢alismada da arastirmacilar
saglik algisi puan ortalamasinin 50,48+7,009 oldugunu ve
benzer sekilde gebelerin egitim ve gelir dizeyleri arttik¢a
saglik algisinin iyilestigini bildirdiler.3® Anne 6lim orani
tiim dinya verilerine gore ylzbinde 211, bebek 61im orani
binde 28'dir. Tirkiye’de bu oran anne 6lim hizinda
yiizbinde 13, bebek 61iim hizi binde 6’dir.3* Tiim diinyadaki
oranlar incelendiginde anne ve c¢ocuk oOlimlerinin
neredeyse tamamina yakini orta ve dislik gelirli Glkelerde
meydana gelmekte olup, %75’i iyi bir antenatal bakimla
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dnlenebilir niteliktedir.3? Bu calismada gelir durumunu
disik bildiren katiimcillarin  saghk algisi  puan
ortalamasinin dusiik olmasi bu veriyi kanitlar niteliktedir.
Bu galismada katilimcilarin gebelik sayisi arttikga saglik
algisi toplam puan ortalamasinin azaldigi goézlendi.
Ozellikle kontrol merkezi alt boyut puan ortalamasi
gravida ve parite degiskeni Gzerinde negatif yonde daha
fazla etkiliydi, Benzer sekilde Turkiye’de yapilmis baska
calismalar da benzer verilere ulagmiglardir.3%33 Elde edilen
veriler kadinlarin ideal gebelik sayisi ve araligina karar
vermelerinde saglk algilarinin etkili oldugunu ve gocuk
sayisi  azaldikca  kendilerine daha fazla  vakit
ayirabildiklerini duslindiirmektedir. Bu galismada saghk
algisi saghgin 6nemi ve ozfarkindalik alt boyut puan
ortalamalari ile ilk izlem haftasi arasinda negatif yonde
iliski vardi. Yapilan arastirmalar ilk ziyaretin erken
olmasinin anemi ve gestasyonel diabet gibi riskli gebelik
durumlarinin tespiti ve 6nlenmesi adina 6nemli oldugunu
bildirmektedir.}*34%  Dogum &ncesi bakimin geg
baslatilmasi, daha ylksek anne olumia  riskiyle
baglantilidir. Etiyopya’da yapilan bir arastirma egitim
diizeyi, plansiz gebelikler, saghk kurumlarina ulasim
engelleri ve dogum 6ncesi bakim hizmetleri hakkinda bilgi
eksikligi ilk ziyaretin gecikmesinde ©nemli degiskenler
olarak bulunmustur.3® Elde edilen biitiin veriler
incelendiginde egitimin kadinlarin daha iyi segcimler yapma
ve cocuklarinin yani sira kendi sagliklari ile ilgili kararlar
alma konusunda daha fazla glven gelistirmelerini
sagladigl gostermektedir. Ayrica egitimli kadinlarin saghk
algilari cercevesinde daha kaliteli hizmet almayi istemeleri

Tablo 5. Katiimcilara ait bazi degiskenler ile 6lgek puaninin iligkisi (n: 256)

ve kendileri icin sagliklarina daha fazla 6zen géstermeleri
de olasidir.

Bu ¢alismada bazi sinirhliklar mevcuttur. Bu sinirhliklardan
ilki, calisma verilerinin sadece bir hastaneden elde
edilmesi olup, tiim Tirkiye poplilasyonuna genellenemez.
ikincisi ise elde edilen verilerin 6z-bildirime dayali
toplanmasidir.

Sonug ve Oneriler

Evde idrarda gebelik testi kadinlar arasinda yaygin bir
uygulamadir. Ortama altinci haftada gebe olduklari
ogrenilmekte olup, katilimcilarin biiylk bir gogunlugu ilk
izlem igin sekizinci haftadan 6nce bir saglik kurulusuna
basvurmaktadir. Egitim ve gelir durumu dustk, gebelik ve
dogum sayisi yiksek olan katiimcilarin saghk algilari
olumsuz etkilenmektedir. Bu da ilk izlemin daha geg
olmasina ve erken doénem risklerinin tespitinde
gecikmelere sebep olabilir. Evde idrarda gebelik testi
uygulamasinin etkinligi ve antenatal bakimi nasil etkiledigi
konusunda calismalar yapilmasi 6nerilir. Bunun yaninda
birinci basamak saglk kurumlarinda calisan saghk
calisanlari, gebelik planlayan ya da gebe kalma riski olan
kadinlara gebeligin erken donem belirtileri hakkinda
bilgilendirmeler yapabilir. Bu kapsamda ayrica erken
doénemde fetis sagligini olumsuz etkileyecek uygulamalar
hakkinda da egitimler planlanabilir.

Bu calismanin sonuglari, gebelerin saghk algilarini ortaya
koymakta olup, saglik profesyonellerinin gebelerin saglik
algilarina gore gebelik sureclerini ve perinatal dénemi
degerlendirilmesine yardimci olacaktir.

SA® toplam puan SAO Kontrol merkezi SAO Kesinlik alt SAO Sagligin 5nemi SAO Ozfarkindalik alt

Degisken alt boyutu boyutu alt boyutu boyutu
r p r p r p r p r p

Maternal yas -0,087 0,165 -0,086 0,169 -0,067 0,285 -0,029 0,644 -0,002 0,978
Gravida -0,245 <0,001 -0,269 <0,001 -0,168 0,007 -0,033 0,603 -0,032 0,610
Parite -0,209 <0,001 -2,64 <0,001 -1,51 0,016 -0,44 0,486 0,065 0,298
Gestational hafta -0,066 0,291 0,019 0,758 -0,106 0,091 -0,018 0,768 -0,083 0,188
Son gebelikten gegen siire -0,080 0,204 -0,156 0,013 -0,127 0,061 0,127 0,043 0,091 0,147
Gebeligini 6grendigi hafta -0,010 0,876 -0,090 0,153 -0,065 0,576 0,014 0,818 0,071 0,261
ilk izlem haftasi -0,116 0,064 -0,094 0,133 -0,067 0,288 -0,194 0,002 -0,140 0,026

Kalin degerler: p<0,05 ve p<0,001 diizeyinde sonuglar anlamhidir, Spearman’s Rho Korelasyon Testi
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INVESTIGATING GENE EXPRESSION CHANGES AND HUB GENES PLAYING A
ROLE IN THE PROGRESSION OF GLIAL BRAIN TUMORS

GLIAL BEYIN TUMORLERININ iLERLEMESINDE ROL OYNAYAN GEN iFADE DEGISIKLIKLERI
VE MERKEZI GENLERIN INCELENMESI

@ Nurhan Kilcu Sarlkaya“,@ Deniz Stinnetgi Akkoyunlu?®

1Kocaeli University, Faculty of Medicine, Department of Medical Genetics, Kocaeli, Turkiye.

ABSTRACT

Objective: Glioblastoma, a highly aggressive form of glioma, is the
most common malignant brain tumor, accounting for 80% of all
malignant brain tumors and 55% of all gliomas. The median survival
for patients with glioblastoma is just over one year, despite
treatment. This study aims to understand impact of gene expression
differences and pathways in the glioma development and
progression.

Methods: 150 glioma samples and 15 normal brain tissues were
included in the study from the Gene Expression Omnibus (GEO)
database. GeneSpring Software was used to obtain the differentially
expressed genes (DEGs) comparing tumor and normal. The DEGs were
analyzed using the DAVID interface for GO and KEGG pathway
analysis. Most connected 15 genes were selected as hub genes for
each grade using the STRING application in Cytoscape software.
Results: DEGs were found associated with neuroactive ligand-
receptor interaction, systemic lupus erythematosus, complement and
coagulation cascades, and GABAergic synapse. A total of 21 genes
(ALB, CXCL8, EGF, EGFR, FN1, GAPDH, GNG13, GNG7, GNGT1, IL10,
IL6, INS, KNG1, MAPK1, MYC, NOTCH1, SRC, STAT3, TNF, TP53, VEGFA)
were identified as hub genes. Among them, INS was found having the
highest level of connections in all grades. IL6, were found associated
with poor survival and is implicated in high-grade gliomas. STAT3 and
poor survival-related EGF were detected at grade IV. The human
cytomegalovirus (HCMV) infection was revealed to be the most
significant pathway in high-grade gliomas according to KEGG analysis
of hub genes.

Conclusion: Sonug 8p, CalibriFindings of the current study suggest
potential prognostic and therapeutic targets for the gliomas.
Keywords: Glioma, gene expression, hub genes, integrated analysis.

oz

Amag: Gliomanin oldukga agresif bir formu olan glioblastoma, tim
malign beyin tiimorlerinin %80'ini ve tiim gliomalarin %55'ini olugturan
en yaygin malign beyin timoéridir. Tedaviye ragmen glioblastomali
hastalar igin medyan sagkalim bir yildan biraz fazladir. Bu galisma, gen
ekspresyon farkhliklarinin  ve vyollarinin glioma gelisimi ve
ilerlemesindeki etkisini anlamayi amaglamaktadir.

Yéntem: Calismaya Gene Expression Omnibus (GEO) veritabanindan
150 glioma 6rnegi ve 15 normal beyin doku 6rnegi dahil edildi. Normal
doku ile derece Il, Ill ve IV glioma dokulari arasinda diferansiyel olarak
eksprese edilen genleri (DEG'ler) elde etmek igin GeneSpring yazilimi
kullanildi. DEG'ler, GO ve KEGG yolak analizi igcin DAVID arayizi
kullanilarak analiz edildi. Cytoscape yazilimindaki STRING uygulamasi
kullanilarak her derecede en ¢ok baglantiya sahip 15 gen merkez gen
olarak segildi.

Bulgular: DEG'ler noroaktif ligand-reseptor etkilesimi, sistemik lupus
eritematozus, komplement ve pihtilasma kaskadlari ve GABAerjik
sinaps ile iligskilendirildi. Toplam 21 gen (ALB, CXCL8, EGF, EGFR, FN1,
GAPDH, GNG13, GNG7, GNGT1, IL10, IL6, INS, KNG1, MAPK1, MYC,
NOTCH1, SRC, STAT3, TNF, TP53 ve VEGFA) merkezi gen olarak
belirlendi. Merkezi genler arasinda INS geni, bitin derecelerde en
yuksek baglanti diizeyine sahip oldugu bulundu. IL6, dustik sagkalim ile
iliskilendirildi ve yliksek dereceli gliomalarda rol oynadigi diistinuld.
STAT3 ve diisiik sagkalimla iliskili EGF, derece IV'de tespit edildi. insan
sitomegalovirtisii (HCMV) enfeksiyonu, merkez genlerin KEGG analizine
gore yuksek dereceli gliomalarda en anlamli yol olarak ortaya gikti.
Sonug: Bu galismanin bulgular, gliomalar igin potansiyel prognostik ve
terapotik hedefleri isaret etmektedir.

Anahtar Kelimeler: Glioma, gen ekspresyonu, merkezi genler, entegre
analiz
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Introduction

Glial cells are Central Nervous System supporting cells.
When these supportive glial cells (or neuronal stem cells)
become malignant, they form gliomas, or, in other words,
glial brain tumors. Gliomas comprise approximately 30%
of all brain tumors and 80% of all malignant brain tumors.!
In approximately 55% of cases, glioma presents as the
highly aggressive tumor known as grade IV astrocytoma
(also known as glioblastoma or GBM.2 Despite advances in
treatments that include surgical resection, chemotherapy,
and radiation therapy, median survival and prognosis,
particularly for GBM patients, continue to be poor. The
median overall survival time for GBM is approximately
1.25 years, and for Low-grade glioma (LGG), it is 6.5-8
years.® As a result, it is critical to shed light on glioma
survival events that may aid in the diagnosis and prognosis
of glioma patients.

In several studies, it has been found that genes such as
PDGF, EGFR, GFAP, MDMZ2, PTPRN, RGS14, G6PC3,
IGFBP2, and TIMP4 are differentially expressed in glioma
tissues compared to normal brain tissues.*™® llluminating
genetic expression differences in glial brain tumors using
the microarray method can be used for diagnostic,
prognostic, or therapeutic purposes.

The aim of this study is to analyze genetic expression
differences and hub genes in gliomas and investigate the
effect of related genes and pathways on the formation
and/or progression of gliomas using microarray data from
grade Il, lll, and IV glioma patients.

Methods

Microarray Data

Gene expression profiles from GSE52009, GSE109857,
GSE83300 and GSE52604 were selected from the GEO
(Gene Expression Omnibus) database. All gene expression
data sets were based on the Agilent GPL6480 (014850
Whole Human Genome Microarray 4x44K G4112F)
platform.

In total, 150 patient samples and 15 control samples were
included in the study by downloading them from GEO
database, which consists of 58 glioma samples (25
astrocytomas, 23 anaplastic oligodendrogliomas, 10
glioblastomas) from GSE66354 dataset, 72 glioma samples
(25 astrocytomas, 10 anaplastic oligodendrogliomas, 8
anaplastic astrocytomas, 9 anaplastic oligoastrocytomas,
20 glioblastomas) and 5 normal brain tissue samples from
GSE109857 dataset, 20 glioma samples (20 glioblastomas)
from GSE83300 dataset, and 10 normal brain tissue
samples from GSE52604 dataset. The samples consist of
75 patients (50%) female, 75 patients (50%) male. The age
of the patients varied between 18 and 66, with an average
age of 40.2.

Differential Gene Expression Analysis
GeneSpring Software version 14.9_gx_pa (GeneSpring GX
software, Agilent, Santa Clara, United States) was used to
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obtain the differentially expressed genes (DEGs) between
tumor tissues and normal tissues, and between different
grades of tumor tissues. The DEGs were identified using
one-way ANOVA statistical analysis between tumor
tissues and normal tissues, and with a threshold of P-value
<0.05 and a fold change of expression >2.0. The
Benjamini-Hochberg correction method was used to
reduce the false positive rate.

Enrichment Analysis of DEGs

In this study, the online tool of DAVID was used to perform
Gene Ontology enrichment and KEGG (Kyoto Encyclopedia
of Gens and Genomes) pathway analysis of DEGs. The GO
analysis included biological process (BP), cellular
component (CC) and molecular function (MF) categories.
Pathway analysis involves a functional examination that
charts the relationships between genes and KEGG
pathways. The cutoff criterion was set as p<0.05.

Protein-Protein Interaction Network Analysis

To explore the potential relationship between DEGs at
different grades, the Cytoscape 8.3.2 software
(Cytoscape, University of California, San Diego, California,
United States) was used with the STRING application. The
first 15 genes with high connections were selected as hub
genes based on Protein—protein interaction (PPI)
information. The hub genes were added to STRING, and
KEGG pathway analyses were performed on DAVID to
determine potential information.

Comparison of Hub Gene Expression Levels

The expression levels of hub genes in glioma tissues and
normal tissues were revealed on GEPIA (Gene expression
profiling and interactive analyses). Box plots were
generated using GEPIA based on TCGA (The Cancer
Genome Atlas) and GTEx (Genotype-Tissue Expression)
gene expression data, utilizing disease status (tumor or
normal) as a variable for calculating differential
expression. This was performed using a one-tailed,
unpaired Student's t-test.

The expression of these hub genes was confirmed by
obtaining immunohistochemical data from patients with
or without gliomas based on Human Protein Atlas (HPA).
Additionally, survival percentages were obtained from the
Pathology section of the HPA, which includes Kaplan-
Meier plots showing the correlation between mRNA
expression of each human protein gene and cancer
patient survival.

Analysis of Hub Gene Survival

Recurrent and overall survival information was analyzed
using GEPIA, a web-based tool based on TCGA and GTEx
data.’ The 95% confidence interval hazard ratio (HR) and
log rank p-value were calculated and displayed on the
graph.
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Results

Identifying DEGs

Differentially expressed genes were identified by
comparing the expression ratio change of samples from
tumor tissues with normal tissues in GeneSpring
(GeneSpring GX software, Agilent, Santa Clara, United
States), using a threshold of > 2.0. In grades I, Ill, and IV,
the number of increasing genes was 6970, 6143, and 6107,
respectively, while the number of decreasing genes was
2179, 1823, and 1460, respectively.

The DEG's pathway analysis

The most significant molecular pathways that were
identified through the pathway analysis of DEGs in tumor
tissues were the neuroactive ligand-receptor interaction
forincreased DEGs in grades Il, Ill, and IV, and the systemic
lupus erythematosus, complement, and coagulation
cascades, and GABAergic synapse for decreased DEGs in
grades I, lll, and IV, respectively. The top 5 enriched KEGG
pathways for the increased and decreased DEGs according
to grades are shown in Table 1.

Table 1. The KEGG pathway analysis of differentially expressed
genes associated with glioma according to grades.

Pathways
. Neuroactive ligand-receptor interaction
§ . Cytokine-cytokine receptor interaction
— @ | cell adhesion molecules (CAMs)
_ = e Inflammatory bowel disease (IBD)
g > Taste transduction
g _ Systemic lupus erythematosus
- @ | Alcoholism
§ c,a., Cardiac muscle contraction
3 E Biosynthesis of antibiotics
= Biosynthesis of amino acids
. Neuroactive ligand-receptor interaction
E . Cytokine-cytokine receptor interaction
= 8 | Allograft rejection
_ :g_ e Cell adhesion molecules (CAMs)
_E > Staphylococcus aureus infection
o Complement and coagulation cascades
© o E?T Focal adhesion
§ 2 Proteoglycans in cancer
8 § Thyroid hormone synthesis
Aldosterone-regulated sodium reabsorption
~ Neuroactive ligand-receptor interaction
E __ | Cytokine-cytokine receptor interaction
=8 Inflammatory bowel disease (IBD)
S :g_ e Staphylococcus aureus enfeksiyonu
i Graft-versus-host hastaligi
-‘3 GABAergic synapse
© ° E?: Morphine addiction
§ 2 Alcoholism
8 § Carbon metabolism
- Glycolysis / Gluconeogenesis
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The GO analysis of DEGs

As a result of the GO analysis, the biological processes, cell
components, and molecular functions of genes that are
over- and under-expressed in different grades of glioma
were determined. In all grades, DEGs with increased
expression were most closely associated with the G
protein-coupled receptor signaling pathway, cell-to-cell
signaling, and inflammatory response in terms of
biological process; the plasma membrane integral
component, cell membrane, cell outer region, and
extracellular space in terms of cell component; and G
protein-coupled receptor activity, cytokine activity, and
calcium ion binding in terms of molecular function. DEGs
with decreased expression in all grades were most closely
associated with response to drugs in terms of biological
process; and extracellular space and extracellular
exosomes in terms of cell component (Table 1, Table 2).

Protein-Protein Interaction Network Analysis

Based on information from publicly available databases
such as STRING, protein-protein interaction networks
were constructed for DEGs in each grade, and the first 15
genes with the highest level of connectivity were
identified as hub genes. The distributions of these hub
genes according to grades, their degrees of association
with other genes, and the differential gene expression
levels compared to normal tissues (upregulated-
downregulated) are shown in Table 3.

KEGG Analysis of Hub Genes

The KEGG pathway analysis of the hub genes for each
grade have been performed. The hub genes were
associated with the breast cancer pathway in Grade Il and
with the Human cytomegalovirus infection pathway in
Grades lll and IV, according to the KEGG pathway analysis
results (Table 4).

Survival Analysis of Hub Genes

The prognostic information of 15 hub genes was analyzed
on the GEPIA web server among genes with increased and
decreased expression in all grades (http://gepia.cancer-
pku.cn/detail.php).

In LGG, among the hub genes, expression of VEGFA (HR
2.4) was found to be associated with worse overall
survival for LGG patients, and this was followed by GAPDH
(HR 2.2), FN1 (HR 1.8), TP53 (HR 1.6), and /L10 (HR 1.6).
Additionally, ALB (HR 0.61) was found to be associated
with better overall survival for LGG patients (Table.5,
Figure 1).

In GBM, among the hub genes, the expression of /L6 (HR
1.4) and VEGFA (HR 1.4) was found to be associated with
worse overall survival for GBM patients, followed by ALB
(HR1.2,p=0.41), EGF (HR 1.2), SRC(HR 1.2), IL10 (HR 1.2),
and STAT3 (HR 1.2); also, NOTCH1 (HR 0.91) was found to
be associated with better overall survival for GBM patients
(Table 5, Figure 1).
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Table 2. The Gene Ontology analysis of differentially expressed genes associated with glioma according to grades.
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Biological Process

Cellular Component

Molecular Function

G-protein coupled receptor signaling pathway

Integral component of plasma membrane

G-protein coupled receptor activity

Gluconeogenesis

Cell junction

- § Chemical synaptic transmission Plasma membrane Cytokine activity
'g. o Cell-cell signaling Integral component of membrane Bitter taste receptor activity
= 2 Cell surface receptor signaling pathway Extracellular region Calcium ion binding
g = | Inflammatory response Extracellular space Voltage-gated potassium channel activity
g G Response to drug Extracellular exosome Protein binding
Zg i Cell-cell adhesion Cytosol Cadherin binding involved in cell-cell adhesion
% ey Sister chromatid cohesion. Extracellular space Protein heterodimerization activity
ad Cell division Cytoplasm Integrin binding
= | Mitotic sister chromatid segregation Nucleosome Cuprous ion binding
P G-protein coupled receptor signaling pathway Integral component of plasma membrane G-protein coupled receptor activity
E 5 Cell-cell signaling Plasma membrane Calcium ion binding
; w Immune response Integral component of membrane Cytokine activity
- -y Inflammatory response Extracellular region Hormone activity
é > Chemical synaptic transmission Extracellular space Bitter taste receptor activity
o —~ | Response to drug Extracellular space Protein binding
© Zg g Negative regulation of endopeptidase activity Extracellular exosome Endopeptidase inhibitor activity
g o Triglyceride catabolic process Cytoplasm Serine-type endopeptidase inhibitor activity
0% Response to estrogen Endoplasmic reticulum lumen ATP binding
= | Retinoid metabolic process Basolateral plasma membrane Cuprous ion binding
— | Immune response Integral component of plasma membrane G-protein coupled receptor activity
- g G-protein coupled receptor signaling pathway Plasma membrane Cytokine activity
'Dn. 5 Cell-cell signaling Extracellular region Receptor activity
> a Inflammatory response Integral component of membrane Calcium ion binding
g = | Cytokine-mediated signaling pathway Extracellular space Growth factor activity
© —~ | Response to drug Extracellular exosome Serine-type endopeptidase inhibitor activity
© Zg § Retinoid metabolic process Extracellular space GABA-gated chloride ion channel activity
g 3 Triglyceride catabolic process Integral component of plasma membrane GABA-A receptor activity
oS Long-term synaptic potentiation Plasma membrane Structural constituent of myelin sheath

Protein heterodimerization activity

Up'd: Up-regulated, Down'd: Down-regulated
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Survival graphs of hub genes in LGG will be added. Survival graphs of hub genes in GBM will be added.
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Figure 1. Survival graphs of hub genes in LGG and GBM
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Table 3. List of hub genes according to grades.

Grade ll Grade Ill Grade IV

Gene CcDh | EL Gene CcD EL Gene CcD | EL
INS 761 » INS 791 1 INS 759 1
ALB 678 N2 IL6 704 1 IL6 683 1
TP53 677 » ALB 696 NA ALB 675 N2
GAPDH 629 NA TP53 678 1 TP53 610 1
TNF 568 » TNF 597 1 TNF 579 1
EGFR 526 » EGFR 536 1 EGFR 513 1
VEGFA 503 NA FN1 512 NA EGF 503 1
MYC 501 » VEGFA 511 NA VEGFA 492 1
FN1 485 NA SRC 497 1 SRC 484 1
SRC 480 » mYC 492 1 GNGT1 463 NA
CXCL8 474 N2 CXCL8 476 NE mMYC 453 1
GNGT1 470 4 GNGT1 470 J STAT3 444 1t
NOTCH1 437 » NOTCH1 456 1 GNG13 439 1
IL10 409 » MAPK1 446 NE NOTCH1 439 1
KNG1 387 » GNG7 444 1 IL10 425 1t

CD: Connection degree, EL: Gene expression level, 1*: Up-regulated, | : Down-regulated

Table 4. KEGG pathway analysis of hub genes according to
grades

Grade Pathways P-Value
Bladder cancer 4,00E-09
= Human cytomegalovirus infection 2,50E-08
g Proteoglycans in cancer 4,80E-07
g Pathways in cancer 4,90E-07
Kaposi sarcoma-associated
herpesvirus infection 1,00E-05
Human cytomegalovirus infection 1,30E-13
= Bladder cancer 2,60E-11
g Kaposi sarcoma-associated
© herpesvirus infection 1,80E-10
© PI3K-Akt signaling pathway 5,90E-10
Pathways in cancer 6,90E-10
Human cytomegalovirus infection 1,00E-11
> Bladder cancer 4,00E-09
é Kaposi sarcoma-associated
© herpesvirus infection 8,90E-09
o PI3K-Akt signaling pathway 2,10E-08
Pathways in cancer 2,10E-08

Comparison of Hub Gene Expression Levels

Box plots were made using GEPIA to reveal the expression
levels of hub genes in glioma tissues and normal tissues,
and to visualize the associations. In LGG, it was found that
the expression levels of EGFR, IL10, MYC, NOTCH1, SRC,
TNF, and TP53 were significantly increased in cancer tissue
when compared to normal brain tissue, and that the
expression level of ALB was significantly decreased (Figure
2).

In GBM, it was found that the expression levels of EGF,
EGFR, IL6, IL10, MYC, NOTCH1, SRC, STAT3, TNF, TP53, and
VEGFA were significantly increased in cancer tissue
compared to normal brain tissue when correlated with the
results obtained, and that the expression level of ALB was
significantly decreased (Figure 2).
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The expression levels of other hub genes in LGG (CXCLS,
FN1, GAPDH, GNGT1, IL6, INS, KNG1, and VEGFA) and in
GBM (INS, GNG13, and GNGT1) did not correlate with the
results obtained from GEPIA.

The expression of these hub genes was confirmed using
immunohistochemical data from glioma or non-glioma
patients based on the Human Protein Atlas, and 3-year
survival percentages were found based on the expression
differences in glioma (Figure.3).

Table 5. The survival rates of the hub genes in LGG and GBM

Gene LGG-HR Gene GBM-HR
INS * INS *
ALB 0,61 L6 1,4
TP53 1,6 ALB 1,2
GAPDH 2,2 TP53 1
TNF 0,82 TNF 1,1
EGFR 1,3 EGFR 1
VEGFA 2,4 EGF 1,2
mMyc 0,58 VEGFA 1,4
FN1 1,8 SRC 1,2
SRC 1 GNGT1 *
CXCL8 1,3 Myc 1
GNGT1 * STAT3 1,2
NOTCH1 0,93 GNG13 0,98
IL10 1,6 NOTCH1 0,91
KNG1 * IL10 1,2
IL6 1,9

HR: Hazard ratio, *: There is not enough research available.
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Association of genes with the results obtained by comparing the
expression levels of hub genes in LGG with normal brain tissue.
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Association of genes with the results obtained by comparing the
expression levels of hub genes in GBM with normal brain tissue.
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Figure 2. Association of genes with the results obtained by comparing the expression levels of hub genes in LGG and GBM with normal

brain tissue.

Discussion

Patients with gliomas still have a poor prognosis despite
therapies such extensive surgery, radiation, and chemo-
therapy. Determining potential molecular targets and
actively investigating the pathophysiology of gliomas are
so crucial. Despite the fact that, many of these targets
have already been found, DEGs from various research
often contradict. For the purpose of this study, we
obtained datasets from GEO database to evaluate hub
genes in 150 glioma samples in comparison to 15 normal
tissues.

In study, DEGs were analyzed using DAVID Bioinformatics
Database for KEGG pathways. It was found that DEGs with
increased expression were mainly associated with neuro-
active ligand-receptor interaction, while DEGs with
decreased expression were most associated with systemic
lupus erythematosus, complement and coagulation
cascades, and GABAergic synapse at different grades of
brain cancer. Recently, it has been reported that patients
with GBM with a damaged neuroactive ligand-receptor
interaction pathway had a poor prognosis.” These results
suggest that abnormalities in the neuroactive ligand-
receptor interaction pathway may play a role in the
development and progression of brain cancer. The
complement and coagulation cascades pathway, which is
associated with protumorigenic phenotypes of immune
cells, protection of tumor cells from immune attack,
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development and metastasis of the tumor, has been
reported in gliomas before.”>™" Involvement of distrup-
tion in this pathway in glioma is consistant with low
immunity of the diasease nature. Malignant and invasive
gliomas have been shown to have defects in the
GABAergic synapse pathway, which is particularly
apparent in grade 4 in our study, with decreased
expressions.” This demonstrates the significance of this
route for the CNS and suggests a potential target for
slowing tumor growth. Further research is needed to
understand the mechanisms involved and potential
therapeutic interventions.

In our study, a total of 21 genes (ALB, CXCL8, EGF, EGFR,
FN1, GAPDH, GNG13, GNG7, GNGT1, IL10, IL6, INS, KNG1,
MAPK1, MYC, NOTCH1, SRC, STAT3, TNF, TP53, and
VEGFA) were identified as hub genes, with the top 15
genes having the most connections at each grade. INS
(Insulin) has been found to have the highest connection
degree in each grade. /L6 is implicated in high-grade
gliomas, and this gene was found associated with poor
survival. STAT3 and poor survival-related EGF were
detected with /L6 at grade IV.

Insulin (INS) has known to promote cell growth in both
healthy and cancerous cells. At physiological amounts
insulin interacts with its own receptor (IR) and triggers a
number of intracellular signaling pathways, promoting
both metabolic and mitogenic effects.’ IR plays a key role
in metabolic regulation of glucose homeostasis."” This
homeostasis plays a critical role in the development and
progression of GBM. Detection of the insulin gene as the
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hub gene in our study correlates with the observation of
increased expression of insulin and insulin growth-like
factor receptors in GBM tumor tissues in previous studies.
This suggests that insulin and the insulin pathway are very
important for glioma development and progression.

IL6 is a multifunctional cytokine that regulates cell growth,
differentiation, and cellular functions in many cell
lineages.” Recent evidence suggests that /-6 plays a
crucial role in linking chronic inflammation to cancer by
driving tumor initiation and subsequent growth and
metastasis.” GBM samples were found to contain
significantly higher IL6 protein levels compared to control
brains, and higher /L6 mRNA was linked to poor GBM
patient survival.?° The increased /L6 expression detected
in high-grade gliomas (grade lll and IV) in our study is
correlated with information in the literature. STAT3 (signal
transducer and activator of transcription 3), is an onco-
genic transcription factor, is involved in various biological

processes, including angiogenesis, cell proliferation,
survival, differentiation and metastasis. STAT3 activation
has been reported in breast, melanoma, and thyroid
cancers, as well as GBM before.?',22 STAT3 activation
occures through growth factor receptors including
epidermal growth factor receptor (EGFR) and platelet-
derived growth factor receptors (PDGFR), and interleukin-
6 receptor (/L-6R/gp130), Janus family kinases (JAK), Abl
family kinases, and Src family kinases.?® The epidermal
growth factor (EGF) plays a critical role in the processes of
brain tissue healing and regeneration.?* EGF and EGFR
play critical roles in the GBM in a matrix
metalloproteinase-9 (MMP-9)—dependent manner. The
stimulatory effects of EGF on the expression and activity
of MMP-9in GBM are mediated by EGFR.%> EGFR is crucial
for Human Cytomegalovirus (HCMV) binding, signaling,
and host cell entry, also.2®

30= | ® Up Regulated
B Down Regulated
aQ
20 .
o |
> ® o E | ]
] o ® O ® O |
10 |
PY oHm o o o LIPS
@ O ®
® @ PY
m® ® -
0 | ] - L] L I L L] L L] L] 1 Ll L q L L] L ] L]
S @ A R E EFTOCDLG DS D E DD OO
T WL K SF T F LY
T & CE N & o e &« © & &

Survival rates based on expression changes of hub genes over a 3-year period.

AL L,

& P D L 8 & » £ D C & O
T N T T PP & & &
. c,'?g AN G 4 F & ®

Expression frequency of hub genes in glioma patients based on immunohistochemical data in HPA.

Figure 3. The protein levels of Hub genes in HPA data.

The human cytomegalovirus (HCMV) infection was
revealed to be the most significant pathway in high-grade
gliomas according to our KEGG analysis of hub genes.
Human cytomegalovirus (HCMV) has been reported in
medullablastoma, neuroblastoma, prostate, breast,
colorectal and ovarian malignancies, as well as
glioblastoma. More than 90d of malignant gliomas has
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been linked to HCMV infection, according to recent clinical
epidemiological data.?” But, it remains unclear how the
HCMV leads to the development of glioblastoma. Studies
conducted in vitro indicate that HCMV may influence the
etiology of glioblastoma by onco-modulation of host
cellular pathways.?® Culturing studies has shown that
long-term infection of glioma cells with HCMV upregulate



Kilci Sarikaya et al., Differential Expression Genes in Glioma Progression

key signaling mediators such SOX2, STAT3, BMX, and IL-
6.2 Price and Chiocca developed a malignant glioma
mouse model via CMV-infection using mut3 mice to study
the role of virus in cancer development and progression.
Their results showed that CMV-infected mut3 mice
developed grade Ill and IV astrocytomas spontaneously.
Also, they demonstrated that MCV-infected mut3 mice
had decreased overall survival compared to mock-
infected Mut3 mice as a control.3° In line with all these
data, we can say that the HCMV infection pathway
detected significantly in high-grade gliomas (grade Ill and
grade IV) in our study is compatible with the literature.
The results of our study emphasizes that the HCMV can
cause high-grade glioma and can be potantial immuno-
therapeutic target for further treatment strategies
developing for the malignant gliomas.

In conclusion, this study identified DEGs between glial
brain tumors and normal brain tissues by analyzing four
microarray datasets. A total of 21 genes (ALB, CXCL8, EGF,
EGFR, FN1, GAPDH, GNG13, GNG7, GNGT1, IL10, IL6, INS,
KNG1, MAPK1, MYC, NOTCH1, SRC, STAT3, TNF, TP53, and
VEGFA) were identified as hub genes, with the top 15
genes having the most connections at each stage. The
development of gliomas may be influenced by these
genes. The identification of new biomarkers may improve
the clinical outcomes of Glial brain tumor patients and
provide a comprehensive approach. These hub genes are
potentially considered new biomarkers for prognosis in
Glial brain tumors. They may contribute to the
identification of Glial brain tumor patients and potentially
facilitate monitoring of patient outcomes. The human
cytomegalovirus (HCMV) infection was revealed to be the
most significant pathway in high-grade gliomas in this
study. The findings are expected to shed light on the
progression and differentiation of glial brain tumors and
provide insight for new clinical, epidemiological, and
experimental studies to develop new therapeutic
approaches. However, this study has limitations due to
the limited sample size derived from microarray datasets
and the lack of survival analysis on sufficient clinical
samples. In future prospective studies including large
sample size are essential to evaluate the clinical
significance of the identified hub genes as biomarkers for
Glial brain tumors.
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ABSTRACT

Obijective: The aim of this study is to investigate the relationship
between sperm DNA integrity and conventional semen parameters
in idiopathic infertile men using cytochemical methods.

Methods: Sperm DNA integrity was evaluated by using acidic
aniline blue staining specifies nuclear chromatin condensation and
TUNEL method identifies sperm DNA breaks in 40 idiopathic
infertile men. Stained sperm heads on smears were counted as
TUNEL+ and aniline blue+, showing sperm DNA damage. The
findings were used to determine the correlation between rutin
semen parameters and sperm DNA integrity tests results.

Results: There was a significant negative correlation between the
percentage of aniline blue+ staining and sperm morphology and
progressive motility. And a negative correlation was observed
between the percentage of TUNEL+ staining and normal
morphology and progressive motility (p<0.01), where no
correlation was found regarding sperm concentration and sperm
total motility.

Conclusion: Methods such as acidic aniline blue and TUNEL can
show structural defects of sperm independent of conventional
semen parameters. Although these methods are associated with
some semen parameters, their using especially for the idiopathic
infertile patient group may contribute positively to the success of
assisted reproductive techniques.

Keywords: Sperm, chromatin condensation, DNA fragmentation,
TUNEL, aniline Blue

oz

Amag: Bu calismanin amaci idiyopatik infertil erkeklerde sperm
DNA butuinligi ile konvansiyonel semen parametreleri arasindaki
iliskinin sitokimyasal yontemlerle arastiriimasidir.

Yéntem: 40 idiopatik infertilitesi olan bireyde, niikleer kromatin
yogunlagmasini belirten asidik anilin mavisi boyama yontemi ve
sperm DNA kiriklarini belirten TUNEL yontemi kullanilarak sperm
DNA butunlugu degerlendirildi. Yayma preperatlarda, sperm DNA
hasari gosteren TUNEL+ ve anilin blue+ boyali sperm baglari sayildi.
Bulgular, rutin semen parametreleri ile sperm DNA buttnlik
testleri sonuglari arasindaki iliskiyi belirlemek igin kullanildi.
Bulgular: Anilin mavisi+ boyanma orani ile sperm morfolojisi ve
progresif hareketliligi arasinda anlamli bir negatif korelasyon
izlendi. TUNEL+ boyanma orani ile normal morfoloji ve ilerleyici
hareketlilik arasinda negatif bir korelasyon gozlendi (p<0,01),
ancak sperm konsantrasyonu ve sperm toplam hareketliligi ile ilgili
herhangi bir korelasyon bulunamadi.

Sonug: Asidik anilin mavisi ve TUNEL gibi yontemler, geleneksel
semen parametrelerinden bagimsiz olarak spermin yapisal
kusurlarini  gosterebilmektedir. Bu yontemler bazi semen
parametreleri ile iligkili olsa da Ozellikle idiyopatik infertil hasta
grubu igin kullanilmasi yardimci tGreme tekniklerinde basariya
olumlu katki saglayabilir.

Anahtar Kelimeler: Sperm, kromatin yogunlasmasi,
fragmantasyonu, TUNEL, anilin mavisi
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Introduction

Worldwide, moreover 70 million couples experience
infertility and need assisted reproductive technology
(ART).1Current data suggests that the male factor is one-
third of these infertility disorders.? Conventional semen
analysis including seminal volume, pH, sperm count,
sperm motility, and morphology is still the most essential
initial step in male factor infertility.> However, these
parameters provide information on the penetration
ability of the sperm and embryo development but have
limited capacity to determine the underlying changes to
molecular and cellular processes that play a crucial role
in reproductive functions.*®> Some determinant sperm

parameters such as apoptosis and chromatin
condensation are overlooked in routine semen
analysis.®’

According to the results of some studies, sperm DNA
damage is observed in men clasified as idiopathic
infertility with normal semen parameters.® Therefore,
routine semen analysis in male infertility is not sufficient
to make a definitive diagnosis.>!° For the patient group
with idiopathic infertility, comprehensive sperm
evaluation is a priority for successful treatment. Sperm
chromatin condensation is decisive for the fertilization
ability of sperm. In addition, increased sperm DNA
fragmentation (SDF) reduces fertilization rates.'! Acidic
aniline blue is a widely used method in studies to
determine sperm chromatin condensation.?'? Terminal
deoxynucleotidyl transferase dUTP nick end labeling
(TUNEL) is also used as a method based on detecting the
breaks in sperm DNA structure.* In some studies, the
relationship between sperm chromatin condensation
and sperm parameters has been investigated. 15117

The aim of this study is to evaluate sperm DNA integrity
with cytochemical methods and investigate the relation
to semen parameters in semen samples of idiopathic
infertile men.

Methods

Subjects and Evaluation of Standard Sperm Parameters
This study was performed on semen samples of men with
idiopathic infertility (n=40, aged 29-55 years) attending
Bolu Abant Izzet Baysal University Hospital for semen
analysis. After giving detailed information about the
study, informed consent forms were signed. The study
was approved by the Ethics Committee of Clinical
Research (2019/13) of Bolu Abant Izzet Baysal University,
Medical Faculty, Bolu, Turkey. The semen samples were
obtained by masturbation, after 2-7 days of sexual
abstinence and allowed to liquefy for 30 minutes at room
temperature. Each liquefied semen sample was divided
into three fractions, for analyzing standard sperm
parameters and assessment of sperm chromatin
condensation and DNA fragmentation.

Standard sperm parameters were evaluated according to
the World Health Organization (WHO) Criteria including
sperm concentration, motility, and morphology.*®
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Morphology assessments were done according to strict
criteria.’® Semen smears were made on slides for
Papanicolaou staining and considered morphologically
with immersion objective.

Assessment of Chromatin Condensation by Aniline Blue
Aniline blue staining was used to evaluate sperm
chromatin condensation on semen samples as described
by Hammadeh et al.?® Raw semen samples were washed
with PBS followed by centrifugation at 300 g for 10 min.
Then, the washed samples were smeared and dried.
Then, each smear was fixed in %3 glutaraldehyde in PBS
for 30 minutes and stained with 5% aqueous acidic
aniline blue (pH 3.5) solution for 5 min. After the smears
were washed with distilled water, mounted slides were
evaluated for sperm chromatin condensation, and a total
of 200 spermatozoa were counted with immersion
objective (100x magnification) and scored. The
spermatozoa unstained or stained light blue scored as
AB-negative (normal chromatin) and stained blue scored
as AB-positive (abnormal chromatin). The percentage of
AB-positive staining at 200 spermatozoa was calculated
for each smear.

Assessment of Sperm DNA Fragmentation by TUNEL
Assay

In this study, sperm DNA fragmentation (SDF) was
evaluated by TUNEL assay using the In Situ Cell Death
Detection Kit (Merck Millipore, Darmstadt, Germany).
Raw semen samples were washed with Pbs followed by
centrifugation at 300 g for 10 min. Then, the washed
samples were smeared and dried. Then each smear was
fixed with methanol for 30 minutes following the TUNEL
(Millipore) staining protocol. The mounted slides were
evaluated for sperm chromatin condensation, and a total
of 200 spermatozoa were counted with immersion
objectives and scored. The spermatozoa stained brown
scored as TUNEL-positive and, unstained as TUNEL-
negative. The percentage of TUNEL-positive sperm was
calculated by counting 200 spermatozoa for each smear.
For each smear, the percentage of TUNEL-positive
staining at 200 spermatozoa was calculated.

Statistical Analysis

The data of sperm DNA integrity and parameters were
evaluated with the Kolgomorov-Smirnov test in terms of
homogeneity and normal distribution, and the results
were expressed as mean * standard deviation, median,
minimum, and maximum values. The Pearson correlation
between semen parameters and DNA integrity was
analyzed. Statistical analysis was performed by using the
SPSS 21 version (IBM, Armonk, New York, United States),
and a p<0.05 was considered statistically significant.

Results

The findings of conventional semen parameters, acidic
aniline blue+, and TUNEL+ staining, in which the DNA
structure of idiopathic infertile patients is evaluated, are
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shown in Table 1. TUNEL test (46+23.91%) detected the
rates of sperm with DNA breaks and sperm with defects
in chromatin condensation (47+24.76%) with acidic
aniline blue staining (Figure 1). When the relationship
between sperm DNA integrity and conventional sperm
parameters was investigated; a significant negative
correlation between aniline blue staining and sperm
morphology and progressive motility was observed

(p<0.01). Similarly, a negative correlation was observed
between TUNEL+ staining and sperm morphology and
progressive motility (p<0.01). However, there was a
nonsignificant correlation between sperm DNA integrity,
concentration, and total motility. In addition, a significant
positive correlation was observed between the results of
AB+ and TUNEL+ staining (p<0.01).

Table 1. Descriptive statistical values of semen parameters and sperm DNA integrity tests

Idiopathic infertile

men (n=40)

Parameters Mean+SD Median (min—-max)
Age 37.48+6.05 35 (29-55)
Sperm Concentration (x105ml) 49.67+14.39 45 (39-90)
Normal Morphology (%) 14+6.9 12 (4-27)
Total Motility (%) 67.27+16 60 (40-95)
Progressive motility (%) 42+58 39 (29-71)
Asidic aniline blue + (%) 47424.76 42,5 (7-98)
TUNEL+ (%) 46+23.91 37 (13-95)

SD: Standart Deviation, Min: Minimum, Max: Maximum
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Figure 1. Sperm cells stained with acidic aniline blue and TUNEL method; a. AB-negative spermatozoa (condense chromatin) marked with black arrow and
AB-positive spermatozoa marked with red arrow, b. TUNEL-negative spermatozoa stained brown marked with black arrow and TUNEL-positive

spermatozoa marked with red arrow.
Discussion

Idiopathic male infertility is a condition that can not be
determined exactly. Some studies in recent years have
suggested that there are significant defects in sperm DNA
integrity in men with idiopathic male infertility.?! This
suggests that one of the potential underlying causes of
male infertility may be damage to sperm DNA integrity.
Sperm DNA integrity refers to whether the genetic
material of the sperm cell is preserved and any damage
that occurs in the genetic material.

In our study, we detected sperm DNA integrity in patients
with normal semen parameters with male infertility
according to the results of routine spermiogram analysis.
Although semen parameters such as concentration,
motility, and morphology were normal values, a high
percentage of sperm with abnormal chromatin
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condensation was observed. In many studies, male
infertility can be seen with chromatin condensation over
30%.522 A higher percentage of the smears from
idiopathic infertile men was stained by aniline blue
(47+24,76%). 1t is very difficult to obtain sufficient
information about sperm structure with standard sperm
parameters. Acidic aniline blue staining is a method that
provides information about sperm chromatin
condensation during the development of sperm. It is
widely used in studies due to easy and quick access to
information. 191213 |nsufficient packaging of the paternal
genome during the maturation process of the sperm also
reduces the fertilization ability of the sperm and also
embryo development and health in the future.?® The high
rate of aniline blue+ staining in this patient group actually
reports the scarcity of sperm with fertilization ability. This
information allows us to make the selection of sperm in
the clinic by considering this information.
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In addition, the TUNEL+ sperm percentage was high in
the semen samples. This information informs us that
there are high rates of DNA breaks in patients with
idiopathic infertility. With these methods, which are
frequently used to determine sperm DNA integrity in
studies, we were able to determine the proportion of
sperm with normal standard semen parameters but with
impaired DNA structure (Table 1). On the other hand, our
results showed a negative correlation between normal
morphology and TUNEL+ staining and AB+ staining,
similar to some studies.'*?* However, unlike some
studies, a high negative correlation was observed
between the rate of progressively motile sperm and
positive staining rates in our study.?* We found that the
concentration and total motile sperm ratio used in
standard semen analysis were not related to DNA
integrity. Similarly, some studies show a correlation
between morphology and sperm chromatin structure.®’
In  this study, we evaluated sperm chromatin
condensation and DNA fragmentation, considered as an
independent measure of sperm quality, which can
provide new approaches to diagnosis and treatment
better than  conventional sperm  parameters
(concentration, morphology, and motility). A negative
correlation has been found between some semen
parameters and sperm DNA integrity as well as, there
was no relationship between other semen parameters.
These relationships contributed to new information
about the source of DNA damage.

Finally, our study shows that standard semen parameters
alone are not sufficient for the idiopathic infertile patient
group, and detailed analyzes including sperm DNA
structure are needed to determine a successful
treatment in the clinical approach.
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ABSTRACT

Objective: Our objective is to investigate the pregnant women'’s
background knowledge, expectations, emotional status and
attitudes about detailed ultrasonography performed between 18-
24 weeks of gestation.

Methods: A cross-sectional survey study with a consecutive
sampling method was conducted with the pregnant women
between 18- 24 weeks of gestation admitted to the perinatology
unit at a tertiary referral center. Questionnaire was designed for
the study and it was mainly composed of closed questions
investigating pregnant women’s sociodemographic data, obstetric
history, background information about ultrasound,
purpose&expectations, opinion about invasive diagnostic testing
and termination of pregnancy in fetal anomalies and emotional
status. Data was analyzed using descriptive statistics.

Results: Two hundred fifty seven pregnant women were enrolled
to the study. Confirmation of health of the baby was the main
motive for having an ultrasound scan at second trimester. One
hundred twenty-five (48.6%) and 77 (30%) women believed that
all congenital anomalies and all genetic diseases are detectable by
second trimester ultrasound respectively. Ultrasonography was
regarded as a safe imaging method for the fetus by 162 (63%)
women. Multiparous women did not have a better background
knowledge about ultrasound scan than nulliparous. In the case of
a severe fetal anomaly, 193 (75.1%) women said they would
continue pregnancy. Overall number of women that felt anxious
prior to the ultrasound scan decreased and their feelings changed
in a positive way following ultrasound examination (p<0.001).
Conclusion: Adequate knowledge of pregnant women about what
exactly second trimester ultrasound involves in addition to false
positives and false negatives is of paramount importance. More
efficient strategies for patient education has to be developed in
order to enhance awareness about second trimester ultrasound’s
purpose, safety and limitations.

Keywords: Second trimester ultrasound, congenital anomaly,
genetic disease, safety of ultrasound
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Amag: Amacimiz gebe kadinlarin 18- 24. gebelik haftalari arasinda
yapilan ikinci trimester ayrintil ultrasonografi ile ilgili temel bilgi
dizeylerini,  beklentilerini,  tutumlarini  ve  duygularini
arastirmaktir.

Yontem: Ardisik 6rnekleme yontemi ile 18-24. gebelik haftalan
arasinda tersiyer merkez perinatoloji Unitesine basvuran
gebelerde kesitsel bir anket calismasi gergeklestirildi. Anket
calismaigin tasarlandi ve gebe kadinlarin sosyodemografik verileri,
obstetrik Oykdleri, ultrason ile ilgili temel bilgileri, amag ve
beklentileri, fetal anomali varliginda invazif tani testi ve gebeligin
sonlandiriimasi ile ilgili gorusleri ve duygularini arastiran gogu
¢oktan se¢meli sorulardan olusuyordu. Verilerin analizi tanimlayici
istatistik kullanilarak yapildi.

Bulgular: Calismaya ikiylz elli yedi gebe katildi. Bebegin saghginin
dogrulanmasi ikinci trimester ultrason taramasi yaptirmak
istemelerinin ana sebebi idi. Sirasiyla 125 (%48,6) ve 77 (%30) gebe
tiim konjenital anomalilerin ve tim genetik hastaliklarin ikinci
trimester ultrason tarafindan tespit edilebildigini diistiniyordu.
Yuz altmis iki gebe (%63) ultrasonografiyi fetus agisindan zararsiz
bir goruntileme metodu olarak kabul etmekteydi. Multipar
gebelerin ultrasonla ilgili temel bilgi diizeyi nulliparlardan daha iyi
degildi. YUz doksan g kadin (%75,1) agir fetal anomali varliginda
gebeligine devam edecegini soyledi. Ultrason taramasi Oncesi
endiseli olan gebe sayisi ultrasonografi muayenesi sonrasi azaldi
(p<0,001) ve duygulari olumlu yonde degisti.

Sonug: Gebelerin ikinci trimester ultrasonografinin tam olarak
neyi kapsadigi, yanhs pozitif ve yanhs negatiflikleri ile ilgili yeterli
bilgi sahibi olmasi oldukca énemlidir. ikinci trimester ultrasonun
amaci, glvenilirligi ve kisithliklari ile ilgili farkindaligi artirmak igin
daha etkili egitim stratejileri gelistirilmelidir.

Anahtar Kelimeler: ikinci trimester ultrason, konjenital anomali,
genetik hastalik, ultrasonun guvenilirligi
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Introduction

Second trimester detailed ultrasound scan has become
an essential part of routine obstetric care in the current
era. It involves assessment of fetal biometric
measurements, fetal cardiac activity, number of fetuses
and chorionicity in multiple pregnancies, fetal anatomy,
gestational age, placental localization and amniotic fluid
volume.!

The prevalence of major congenital anomalies which is a
major contributor to neonatal morbidity and mortality is
approximately 2%.2% The detection rate of major
structural anomalies in second trimester is 44-61% in
various studies.>’ However, pregnant women may have
unrealistic expectations and demands unless they are
well informed about ultrasound examination. The
technical factors responsible for the sensitivity of
ultrasound are image quality of the device and
experience of the sonographer, patient factors are, body
mass index, fetal position and gestational age.?
Nonvisualisation of anomalies during scanning may lead
to erroneous assumption of guarantee of a healthy baby
without a birth defect. Previous studies emphasize that
the background knowledge of the parents is insufficient
frequently.>!! In this context, explanation of diagnostic
capabilities and limitations of ultrasound
comprehensively to the family before the examination is
an important point.

On the other hand, despite visualisation of unborn baby
leads to positivite emotions and increase attachment,
prospective parents may encounter unexpected findings
and consequently have to give tough decisions such as
invasive genetic testing or termination of pregnancy.
Studies have shown some women may feel stressed and
anxious prior to the ultrasound scan owing to the
possibility of detecting or missing malformations and
safety concerns.!® ' But after a normal scan result
anxiety decreases.!?

Our goal is to investigate the pregnant women’s
background knowledge, expectations, emotional status
and attitudes about detailed ultrasonography performed
between 18-24 weeks of gestation in our clinic.

Methods

A cross-sectional survey study with a consecutive
sampling method was conducted in Kocaeli University
Hospital Perinatology Unit between December 2022 and
February 2023. On arrival for their scheduled second
trimester ultrasound scan between 18- 24 weeks of
gestation, all eligible women were given written
information on the study and a consent form prior to
examination. Women willing to participate completed a
self-administered questionnaire in the unit immediately
before and after the scan. The questionnaire was
designed specifically for the study, based on the
statements of pregnant women in previous
ultrasonographic examinations. It was pretested on ten
pregnant women to verify the questions were clear and
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apprehensible. It consisted of 23 questions and most of
them were closed questions (Appendix). Covered topics
were sociodemographic data, obstetric history, opinion
about invasive testing and termination of pregnancy,
background information about ultrasound,
purpose&expectations and emotional status. All of the
questions were asked before, but after ultrasound scan
just the question about their feeling was asked again. It
was completed anonymously without presence of a
researcher before the verbal and written counseling
about second trimester ultrasonography in the unit.
However, if they fail to understand, participants could
raise any questions to the staff. Authorization for the
study was granted by the Kocaeli University Ethics
Committee.

Pregnant women followed up in our unit for a known
fetal anomaly or maternal complication, who were out of
18-24 weeks of gestation, who did not understand
Turkish, and who did not accept to participate were
excluded.

Sociodemographic data and obstetric data included; age,
educational attainment, employment, gravidity, parity,
spontaneous abortion, dilatation& curettage, live birth
history, previous stillbirth, mode of delivery, gestational
age, smoking habit, presence of consanguineous
marriage, previous baby with congenital anomaly,
second trimester ultrasound in previous pregnancy. The
screening tests for Down syndrome in the current
pregnancy was noted. The purpose and expectations of
women about the ultrasound scan was evaluated with
one question; ‘Why do you want to have a second
trimester ultrasonographic scan?’, more than one choice
could be selected from several statements. In two
hypothetical questions, their opinion about invasive
testing and termination of pregnancy if severe fetal
anomaly was detected in ultrasound were asked, there
were three alternative answers; “Yes”, “No” and
“Unsure”. Nulliparous and multiparous women were
compared for each topic.

Participants were also asked about how they had
received information on the second trimester
ultrasound, duration of examination, at what gestational
ages and by whom it is performed, whether it has the
ability to detect all congenital anomalies and all genetic
diseases of the baby, whether it is hazardous to the baby
and if they knew which organs were scanned.

Emotional status of the women were questioned
immediately before and after the examination,
alternative responses were; “Excited” “Anxious” “Happy”
and “Comfortable”.

Power analysis showed a sample size of 208 participants
to achieve an effect size (w) of 0,25 using a 1 degree of
freedom Chi-square test with a significance level of 0.05.
Considering the possibility of data loss of 20%, it was
planned to recruit minimum 250 women.

Statistical Analysis

Data were analysed using IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) program. Normality is evaluated using
Kolmogorov Smirnov test. Continuous variables with
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normal distribution were presented as meantstandard
deviation, for nonnormally distributed data median
(Interquartile range-IQR) was presented.
Categorical variables were represented by frequency and
percentage. Differences between groups with normal
distribution were calculated by independent t test. Chi
square test was used for categorical variable group
comparison, Mc Nemar test was used for before after
emotional comparison. Statistical significance was set at
p <0.05.

Results

The study consisted of 257 women that accepted to
participate at the time of second trimester ultrasound in
Kocaeli University Hospital Perinatology Unit. Mean
maternal age was 29.8%5.4 years. Consanguinity was
found in 18 couples.

Table 1 displays the sociodemographic and obstetric data
of the patients. The number of multiparous patients were
132 (51.4%). Six women had a history of stillbirth,
nineteen patients had a history of congenital anomaly in
the prior pregnancy. Second trimester ultrasound was
performed in 92 patients in the previous pregnancy,
resulting in an overall rate of 35.8%. Nulliparous women
were younger (p<0.001), had been employed more
(p=0.004) and had bachelor’'s degree more (p<0.001)
than multiparous women.

Tablo 1. Demographic and obstetric data of the participants

Median (IQR)/n (%)
21(20- 22)

Gestational age (median, weeks)

Nulliparous 125 (48.6%)
Multiparous 132 (51.4%)
Fetal anomaly in previous pregnancy
Yes 19 (7.4%)
No* 238 (92.6%)
Consangineous marriage
Yes 18 (7%)
No 239 (93%)

168 (65.4%)
135 (52.5%)

Screening tests for Down syndrome
First trimester combined test

Triple test 6 (2.4%)

Quadruple test 18 (7%)

Cell free fetal DNA 9 (3.5%)
Smoker

Yes 26 (10.1%)

No 231 (89.9%)
Education

<High school 122 (47.5%)

2University 135 (52.5%)
Working status

Employee 89 (34.6%)

Unemployed 169 (65.4%)

IQR:Interquartile range, *Includes nulliparous women

Eightynine women (34.6%) did not have screening tests
for Down syndrome in the current pregnancy, 135
(52.5%) had first trimester screen, 18 (7%) had
quadruple, six (2.4%) had triple test, nine (3.5%) had cell
free fetal DNA test. The results of the screening tests
showed high risk for Down syndrome in 19 patients.
Nulliparous women preferred to have screening tests
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more (p<0.001), but multiparous women had increased
risk for Down syndrome more (p=0.0034).

For pregnant women, confirmation of health of the baby
was the main motive for having an ultrasound scan at
second trimester. The reasons why pregnant women
consider fetal ultrasound are displayed in detail in Figure
1. Except for evaluation of increased risk for Down
syndrome, the purposes of the nulliparous and
multiparous women considering second trimester
ultrasound scan were not different statistically.

Reasons for considering second trimester ultrasound

To confirm the baby's health G 176
Because my doctor recommended it I |29
To see the baby I |18
To learn if the baby has a structural anomaly | IEG—G—N 105

To take a 3D colo

phoo NN 50
Because I didn't have a chromosomal scri

est NN 36
er NN 29

Because of high risk of chromosomal anomaly in
screening tests

To lez
. 16
Because of abnormal location of placenta N 13
Because of maternal chronic discase [l 12
Because of exposure to drugs / radiation Wl 6

Because of short cervix/a risk of premature birth

Idon'tknow | 2

0 20 40 60 80 100 120 140 160 180 200

Figure 1. Reasons of pregnant women for considering second trimester
ultrasound. (x axis shows absolute number of women)

The most common source of information on second
trimester ultrasound was their obstetrician (79.8%),
previous experience (14%), social media (2.3%), friends,
relatives and neighbours (3.9%). Eighty five percent said
second trimester ultrasound is performed between 18-24
gestational weeks, 75% thought it would take
approximately 30 minutes, 71% said it is performed by
maternal fetal medicine specialists. Thirty eight women
(14.7%) stated that they did not know specifically which
organs and systems are scanned.

One hundred twenty-five (48.6%) patients thought that
all congenital anomalies can be detected by second
trimester ultrasound, 34 (13.2%) had the opposite idea
and the remaining 98 did not have any idea (Table 2).
Thirty percent of the patients (n=77) believed that the
ultrasound can detect all genetic diseases, 18.3% thought
vice versa, 51.7% did not know. Of the 257 participants,
162 (63%) thought ultrasound does not cause any harm
to the baby, 11 (4.3%) said its harmful. At least one of the
latter three questions about background knowledge
were correctly answered by 224 (87.1%) women. About
limitations and safety of ultrasound, all answers were
true in 14 (5.4%), on the contrary, none of the responses
were accurate in 33 (12.8%). Background knowledge of
nulliparous and multiparous women was not different
except more multiparous women stated that they knew
which organs are scanned by ultrasound (p=0.041).
Table 3 shows opinion of pregnant women about invasive
genetic testing and termination of pregnancy if fetal
anomaly is detected.
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Table 2. Background knowledge about ultrasound’s limitations
and safety

Yes No Unsure

Do you think second
trimester detailed

125 34 98
ultrasonography can (48.6%) (13.2%) (38.1%)
detect all structural
anomalies?
Do you think second
trimester detailed 77 47 133
ultrasonography can (30.0%) (18.3%) (51.7%)
detect all genetic diseases?
Do you think

11 162 84
ultrasonography can cause (43%)  (63.0%) (32.7%)

any harm to the baby?

Sixty-seven patients (26.1%) stated that they would opt
for an invasive genetic testing if major anomaly is
detected, 72 (28%) would decline, 118 (45.9%) were
unsure. In case of a severe anomaly, eleven (4.3%)
women would select termination of pregnancy, 193
(75.1%) would continue and 53 (20.6%) were unsure.
Sixty-nine patients (26.8%) would accept neither invasive
testing nor termination in the probable fetal anomaly.
Multiparous women tend to decline invasive genetic
testing more (p=0.009) but their opinion about
interruption of pregnancy was not statistically different
from nulliparous women (p=0.231).

Table 3. Opinion about invasive genetic testing and termination
of pregnancy if fetal anomaly is detected.

Yes No Unsure
If a fetal anomaly is found
in the ultrasound
T 67 72 118
examination, would you
) ' . (26.1%)  (28%)  (45.9%)
consider having a genetic
examination?
If a severe fetal anomaly is
found in the ultrasound
. 11 193 53
examination, would you
(43%) (75.1%) (20.6%)

consider termination of
pregnancy?

Answers about patients’ emotional status are shown in
Figure 2. After ultrasound the number of women that had
chosen the option ‘excited’ decreased (p< 0.001),
consequently participants expressing themselves as
‘happy’ increased (p< 0.001). Sixty patients (23%) felt
anxious prior to the examination. When these patients
were evaluated further; 15 were referred for fetal
anomaly or placental abnormalities, nine had high risk for
Down syndrome in screening tests, eight had a history of
congenital anomaly in a previous child, 20 patients did
not have a screening test. Following the sonographic
evaluation of the baby, a significant change in emotions
was observed among 78% of women who experienced
anxiety (p< 0.001). Emotional status of nulliparous and
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multiparous women were similar before and after
ultrasound (p=0.139 and p=0.723).

Discussion

In the present study, majority of women attending
second trimester ultrasound had a purpose of
confirmation of health of the baby. We found that 33
(12.8%) of the pregnant women had a poor background
knowledge about ultrasound. Multiparous women does
not seem to have better knowledge. In addition to that,
pregnant women may feel anxious prior to ultrasound
examination particularly in high risk situations, however,
their feelings change in a positive way following
ultrasound examination provided that major anomaly or
obstetric complication is not detected.

Emotional status of women before
and after ultrasound

o 154 138
100 60 67
50 27 28 31 5
0
Anxious Happy Comfortable Excited

Before ultrasound After ultrasound

Figure2. Figure 2 Emotional status of pregnant women before and
after second trimester ultrasound. (y axis shows absolute number of
women)

Ultrasonography has become an important modality in
the assessment of fetal wellbeing. Technological
innovations as well as accumulation of scientific
knowledge and experience in years has led improved
detection of fetal anomalies, however it does not
approach to a hundred percent even in the best hands.
One of the major concerns about negative ultrasound
screening in second trimester is that it might cause false
reassurance in parents. Those without anomaly in
sonographic scan wrongly interpret their result as
indicating the baby is devoid of a genetic disease or
anomaly at birth. Hence, birth of an unhealthy baby
might lead to disappointment in families. Main reason
underlying beneath these irrational beliefs is the lack of
information about ultrasound. In a study, only 57% of the
women said they had received information before the
scan 13, on the contrary Larsen et al.* reported a ratio of
90%.

In our study, at least one of the questions about
knowledge were correctly answered by 87% indicating
participants had some degree of background information
regarding second trimester ultrasound. Nevertheless,
only 14 (5.4%) women responded correctly to all
questions about basic information suggesting overall
inadequate knowledge about ultrasound in our cohort. It
is a striking implication considering one third of the
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participants had experienced ultrasound examination in
the previous pregnancy. In our study, background
knowledge of multiparous women did not differ much
from nulliparous women. Lalor et al pointed out the same
finding in their investigation.!! Therefore, it is clear that a
more efficient way of patient education has to be
developed and more comprehensive counseling is
required. Wong et al postulated that half of the women
had a misconception about ultrasound’s detection rate
and safety and it is associated with education and
income.'® In a study from UK, the aim of scan and
detectable anomalies were well known by the pregnant
women attending second trimester ultrasound but the
limitations were not.® Smith et al.’” found that 22% of
women were unaware of the false negatives of the
sonographic scan but this rate was higher in our study
(48.6%). The former study showed that it is possible to
provide a better insight about ultrasound after education
of medical staff and midwives in addition to written
information sheet given to women.” A study from China
revealed 65.9%, 50% and 43.1% of the women
understood that ultrasonography cannot diagnose all
anomalies, genetic diseases and Down syndrome
respectively.® Only 18.3% of the participants attending to
our clinic were sure about the fact that genetic diseases
are not detectable by ultrasound, on the other hand, a
rate of one in four was found in a previous research
conducted in our country.'®

Sixty three percent of women believed ultrasound was
not harmful to the fetus in our study, this percentage
correlates fairly well with Kohut et al‘s finding of 68%.%°
However, higher rates are reported in various
investigations.’> 1> These numbers are not surprising
because in contemporary practice ultrasound is so widely
used for fetal imaging, most of the women presume it is
safe.

The foremost expectation of our patients is in line with
the previous papers; confirmation of health of the
baby.1113141921  Actually, families’ goal is quite
straightforward, they would like to hear about general
fetal wellbeing that also helps attaining reassurance.
Interestingly, most of the women choosed the
statements that express the purpose in a positive way,
such as “confirmation of health” rather than “detection
of anomalies”. This indicates optimistic expectations
about the prenatal ultrasound. Various nonmedical
aspects also exist to a lesser extent, women desire to see
the baby and get a 3D picture or learn gender.
Expectations and purposes of both multiparous and
nulliparous women were similar in our study. But Gudex
et al. mentioned that nulliparous women more likely
desire to have ultrasound to view the baby while
multiparous wish reassurance.?? Expecting nothing
wrong found with the baby was correlated with being
parous, older and higher level of education in another
study.??

One of the most important findings in our study is that
75.1% of the women would continue pregnancy after
diagnosis of a severe anomaly. On the contrary, in the
survey study of Turkish pregnant women mentioned
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previously, 55% said they would choose termination.®
The educational attainment of the participants were
similar in both studies so local factors and cultural beliefs
might have caused this difference. However this result
should be interpreted cautiously since it is a theoretical
question, families may approach from a different
standpoint if the probability of an anomalous fetus
comes true. In our sample, parity did not seem to cause
difference in mothers’ decision of abortion in fetal
anomalies. The frequency of intention for termination of
pregnancy amongst pregnant women in the case of an
anomaly was reported as 75% by Athasaniadis et al. 23 If
fetal malformation is detected, multiparous women
would prefer to terminate pregnancy more common than
nulliparous participants in their study. They underlined
that gestational age, maternal age and severity of fetal
anomalies are significant factors influencing decision of
interruption of pregnancy. Soukas et al. mentioned that
86% of women would opt for termination of pregnancy
in lethal anomalies and factors effecting this decision
were religious beliefs and frequency of practicing
religious duties.?* Unconditional acceptance of child is
based primarily on religious and sociocultural grounds
which might explain the discrepancy between the
studies. We also evaluated women’s opinion about
genetic testing, 28% stated that they would decline
invasive procedures. This might also be linked to
unconditional acceptance of the baby in addition to the
risk of invasive procedures.

Most predominant emotion before ultrasound was
excitement and after ultrasound was happiness in our
patients. Approximately one in four women were anxious
before sonographic examination. Fear of detecting as
well as missing anomalies may cause psychological strain
on women.!? Eurenius et al mentioned that women with
a history of complicated pregnancy had more anxiety
before ultrasound scan.®® Our study implies that most of
the anxious women prior to the examination has a high
risk pregnancy for either fetal anomaly or genetic
disease. Aside from that, ensuring fetal health in high risk
situations may ease negative feelings. A study from
Sweden with a large sample size pointed out that after a
normal sonographic scan result women show reduction
in worried state.”® The authors of the latter study
developed a scoring system for worried state of mind.
Despite we did not use a scale, we found overall number
of women feeling anxious decreased after a normal scan.
In other words, a negative ultrasound result for
anomalies provides relief from emotional tension.
Experience in ultrasound was very positive in 49% of
women with a previous child while 66% of women in first
pregnancy in a previous study.?! However, we did not find
any difference of emotional status between nulliparous
and multiparous women.

Both high risk and low risk pregnancies are recruited
during this study to bring a broader perspective. This
might reflect the initial emotional response of high risk
patients and how it changes after ultrasound scan. Only
the women at gestational ages between 18 and 24 weeks
are investigated, information about ultrasound may be
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insufficient and detection rate of anomalies are lower in
first trimester that might have influenced the answers of
the participants if they had been recruited. Apart from
questions designed to elicit how enrolled women
perceived ultrasound, their views on genetic diagnosis
and termination of pregnancy were also explored distinct
from several studies.

Whether the selected population for the survey is
representative of the whole country is obscure because
it involves women examined at a tertiary referral clinic
that were scheduled for second trimester ultrasound.
Questionnaire was composed of closed questions mainly,
hence respondents had to choose between confined
answers, which can compromise the actual results
regarding viewpoints and attitudes of the entire group.
Also, the level of anxiety was not measured using
psychiatric inventories and responses about emotional
status are subjective. Similarly, the level of information
about ultrasound was not quantified since a standardized
way of measuring it is not described in the literature.
Adequate knowledge about what exactly second
trimester ultrasound involves in addition to false
positives and false negatives is of paramount importance
since increasing number of women demand for this scan.
More efficient strategies for patient education has to be
developed in order to enhance awareness about second
trimester ultrasound’s purpose, safety and limitations.
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Questionnarie

1.Your age?
2.Your education status?

1.l amilliterate  2.Primary school 3.Secondary school 4.High school 5. University 6. Postgraduate
3.Do you work?

1.Yes 2.No

4.Previous pregnancies? What is your gestatonal age?

G: P: A: D/C: Alive: Stillbirth: NVB/CS:
Pregnancy Period: ............ weeks / ........ days

5.Do you smoke?:

1.Yes 2.No

6.Do you have a consanginous marriage?

1.Yes 2.No

7.Did you have a screening test in this pregnancy?
1.Yes ( double-triple- quadruple- nipt)  2.No
8.Does the screening test result show high risk for chromosomal anomalies?
1.Yes 2.No
9.Did you have a history of fetal anomaly in your previous pregnancy?
1.Yes 2.No 3.1t’s my first pregnancy
10.Did you have a detailed second trimester sonographic scan in your previous pregnancy?
1.Yes 2.No 3.It’s my first pregnancy
11.If a fetal anomaly is found in the ultrasound examination, would you consider having a genetic examination?
1.Yes 2.No 3.Unsure
12.If a severe fetal anomaly is found in the ultrasound examination, would you consider termination of pregnancy?
1.Yes 2.No 3.Unsure
13.Why do you want to have a second trimester detailed ultrasound scan?
1. To see the baby
To take a 3D colored photo
To learn gender
Because | was taking drugs / exposed to radiation
Because of a previous history of fetal anomaly
Because | have a chronic disease
Because the chromosomal anomaly risk is high in the screening test
Because | didn't have a chromosomal screening test
To confirm the baby's health (fetal growth, amniotic fluid volume)
10. To learn if the baby has a structural anomaly (disability)
11. Because my doctor recommended it
12. Because | have a short cervix/a risk of premature birth
13. Due to the abnormal location of placenta on to the cervix
14.1don't know
14.From whom did you hear about second trimester detailed ultrasound scan?

LoONOUAWN

1.My doctor 2.Social media 3Neighbour/relative/friend 4.From my previous pregnancy
15.How do you feel before the examination?
1.1am happy

2. | am excited
3. I am anxious
4.1 am comfortable
16. Do you think second trimester detailed ultrasonography can detect all structural anomalies?
1.Yes 2.No 3.Ihave noidea
17. Do you think second trimester detailed ultrasonography can detect all genetic diseases?
1.Yes 2.No 3.1 have noidea
18. Do you think ultrasonography can cause any harm to the baby?
1.Yes 2.No 3.1 have noidea
19. Do you know when the second trimester detailed ultrasonography is performed?
1. Certain weeks (18-24 weeks)
2. Always
3.1 don't know
20. Do you know which organs and what is examined in the second trimester detailed ultrasonography?
1.Yes 2.No 3. Partially
21. Do you know who performs detailed ultrasonography?
1. Gynecology and obstetrics specialist
2. Radiology specialist
3. Maternal fetal medicine specialist
22. How long does a routine second trimester detailed ultrasonography examination take approximately?
1.0-10 min 2.20-30 min 3.1-1.5 hours
23. How do you feel after the detailed ultrasonography examination?
1. I am happy
2.1 am excited
3.l am anxious
4.1 am comfortable
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Amag: Ruhsal hastaliklara sahip bireyler arasinda en sik damgalananlar
bagimli bireylerdir. Bagimlilikta damgalama; daha kot prognoz, daha sik
relaps, daha az tedavi bagvurusuyla iliskilendirilmistir. Bu nedenle bu
¢alismada pediatri hekimlerinin bagimlilik ile ilgili damgalama duzeyinin
Olgulmesi, bu hekimlere verilecek egitimin damgalama dizeyine etkisi
arastirildi.

Yoéntem: Pediatri anabilim dalinda galisan hekimlere “Bagimli Ergene
Yaklagim” adli seminer verildi. Katihmcilara, sosyodemografik bilgiler ile
“Yedam Madde Bagimliligi Stigmatizasyon Olgegi (YMSO)” maddelerinin
yer aldig1 form tek sayfa halinde egitim 6ncesinde ve sonrasinda verilerek
analiz edildi.

Bulgular: Orneklemin 18 (%69,2)’i kadin, 8 (%30,8)’i erkek, yas ortalamasi
37,8411,6'di. Tim o6rneklemin YMSO ortalama puani egitim 6ncesi
17,745,1, egitim sonrasi 1615,3 olarak saptandi. Bu degisim istatistiksel
olarak anlamliydi (p=0,034). Daha Once bagimli hasta ile karsilasan
(p=0,015), ailesinde bagimli birey olan (p=0,037), alkol kullanimi olan
(p=0,030) ve uzman olan (p=0,045) hekimlerin YMSO ortalamalarindaki
degisim istatistiksel anlamli bulundu.

Sonug: Bagimlilikta damgalanma egitim ile diizeltilebilir. Damgalanmanin
onlenmesi alkol-madde kullanimi olan ergenleri tedavin hizmetlerine
ulagimini kolaylastirilabilir. Bagimhlik ve diger ruhsal bozukluklar ile ilgili
damgalamayi onleyici egitimlerin tip ve uzmanlik egitimi mufredatlarina
dahil edilmesini 6nermekteyiz.

Anahtar Kelimeler: Bagimlilik, damgalama, bagimllk egitimi, saghk
galisanlarinda damgalama

ABSTRACT

Objective: Addicted individuals are the most frequently stigmatized
patients among mental disorders. Stigmatization in addiction has been
associated with poorer prognosis, more relapses, and fewer treatment
applications. Therefore, in this study, we aimed to measure the
stigmatization level of pediatric physicians regarding addiction and to
investigate the effect of the education to be given to these physicians on
the stigmatization level.

Methods: A workshop titled "Approach to the Addicted Adolescent" was
given to physicians working in the Department of Pediatrics. A
questionnaire including sociodemographic information and the items of
the "Yedam Drug Dependence Stigmatization Scale (YDSS)" was
administered to the participants as a single page before and after the
course and analyzed.

Results: The sample consisted of 18 (69.2%) females and 8 (30.8%) males,
with a mean age of 37.8+11.6 years. The mean score of the whole sample
was 17.7+5.1 before the training and 1615.3 after the training. This change
was statistically significant (p=0.034). The change in the mean scores of
physicians who had previously experienced an addicted patient (p=0.015),
had a family member with addiction (p=0.037), used alcohol (p=0.030) and
were specialists (p=0.045) was statistically significant.

Conclusion: Stigmatization in addiction can be improved with education.
Prevention of stigmatization may facilitate access to treatment services for
adolescents with alcohol and substance use. We recommend that anti-
stigmatization trainings on addiction and other mental disorders should be
included in medical and specialty education programs.

Keywords: Addiction, stigmatization, addiction education, stigmatization
in healthcare professionals
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Giris

Bagimhlik bir beyin hastaligidir. Bu hastalikta bireyler
alkol, madde ya da davranissal (oyun, kumar, aligveris,
egzersiz, seks ve pornografi) bir duruma bagimlilik
gelistirebilirler. Bagimlilik gelistikten sonra kisi bagimli
oldugu madde karsisinda kontrollinii kaybeder, zamaninin
blyik bélimini madde aramak ve kullanmakla gegirir,
maddi ve manevi kayiplarina ragmen madde kullanimini
strdirir.?

Sozcuk anlami olarak stigma; leke, iz, utang verici sey
anlamina gelmektedir. Glinlimlzde damgalama; bir kisinin
digerlerinden ayirilacak sekilde gdzden diiguriilmesi, diger
insanlardan asagi gorilmesi, genel anlamda kotilenmesi
olarak tanimlanmaktadir. Stigma sosyal (grup diizeyinde),
bireysel (i¢sellestirilmis), yapisal (sistemsel) tiirde olabilir.
Stigmatizasyonun yikici sonucu olarak bireyler toplumda
engellenir ve statii kaybeder.??

Ruhsal hastaliklara sahip bireyler arasinda en sik
damgalananlar bagiml bireylerdir.? Buna neden olarak;
madde kullanim  bozuklugunun diger psikiyatrik
hastaliklara goére daha olumsuz gériilmesi* , ahlaki bir
bozukluk oldugunun disinidlmesi, kriminal olaylarla
iliskilendirilmesi®, eslik eden HIV (Human
Immunodeficiency Virus), hepatit gibi bulasici hastaliklarin
bulunmasi® sayilabilir.  Damgalama Uzerinde yapilan
¢alismalar; sosyoekonomik diizeyi diisiik olanlarin, yasa
disi madde kullananlarin (alkol dis1), kadinlarin, ergenlerin,
yaslilarin ve damar i¢i madde kullanimi olanlarin daha sik
damgalandiklarini géstermistir. Bagimlilikta damgalanma;
daha kotli prognoz, daha sik relaps, daha az tedavi
bagvurusuyla iliskilendirilmistir.2  Alkol bagimlilarinda
sugluluk ve utang duygularini arastiran bir ¢calismaya gore,
en az 6 ay remisyonda olan hastalarin kontrol grubuna
gore anlamli duzeyde daha fazla sugluluk ve utang
duygularini hissettikleri gdsterilmistir.” Sucluluk ve utang
hisseden kisiler basa ¢ikma yolu olarak tekrar alkol
kullanmakta ve yasanan bu olumsuz duygular da
yinelenmektedir. Bu kisir dongl hastalarin tedavisini
olumsuz etkilemekte ve hastaligin tekrarlamasini
artirmaktadir.® Cok sayida calisma damgalanmanin, saglik
hizmetleri ve madde kullanim tedavisi hizmetlerine
ulasimda biiyiik bir engel oldugunu géstermektedir.’ Barry
ve arkadaslari yaptiklari bir galismada toplumun %90’inin
ailesinden birinin madde kullanan biriyle evlenmesini,
%78’ inin bu kisilerle yakin ¢alismayi istemedigi, %59’ unun
madde kullanim bozuklugunda tedavinin etkisiz oldugunu
disindtginia, %43’Gnlin  ev-sigorta yardimina karsi
oldugunu saptamislardir. Bu toplumda madde kullanim
bozuklugu olanlara karsi da 6nemli 6l¢clide negatif tutum
olarak degerlendirilmistir.*° Ulkemizde saghk
cahisanlarinin dahil edildigi bir ¢alismada katilimcilarin
bliyik cogunlugunun, alkol bagimliigini ruhsal zayiflik
olarak gordugl, bu bireylerin toplum icinde serbest
dolasmamalari ve evlenmemeleri gerektigini distindikleri
bildirilmistir.!? Baska calismada saglik calisanlarinin alkol
bagimlisi bireyler ile galismayi diyabet ve depresyon gibi
diger hastaliklara sahip bireylere kiyasla daha az tercih
ettikleri gdsterilmistir.!2
Bagimlihk, organik ve

diger psikiyatrik hastaliklar
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karsilastirildiginda alkol madde bagimhilgiyla calisma daha
az tercih edilmektedir. Bu durum bagimlilik sorununu
daha karmasik hale getirmektedir.'>* Saglik ¢alisanlarinin
bagimhhga karsi tutumunu etkileyebilecek gesitli faktorler
One surulmustiir. Deneyim, yas, egitim durumu, alkol
madde kullanimi, ailede kullanim 6ykusi bu faktorlerden
bazilanidir.™>* Bagimliigin bir beyin hastalig oldugu
bilinmesine ragmen saglik ¢alisanlari arasinda bagimhhgi;

ahlaki problem, irade zayiflig, kisilik bozuklugu ve
davranig sorunu olarak gorme egilimi siktir. Acil
servislerde goérev yapan hemsirelerin alkol madde

bagimlisi bireylere hizmet vermede ¢ekinceli davrandiklar
ve bu bireyleri daha ¢ok sorun cikaran bireyler olarak
gordikleri gdsterilmistir.?”

Bagimli hastalar ile karsilasan hekimlerin damgalama
dizeylerinin  dusik  olmadigini  ve  egitim ile
degistirilebilecegini disliinmekteyiz. Bu nedenle bu
¢alismada Cocuk Sagligi ve Hastaliklari Anabilim Dali’'nda
¢alisan hekimlerin bagimlilik ile ilgili damgalama diizeyinin
Olgilmesi, bu hekimlere verilecek egitimin damgalama
diizeyine etkisi arastirilmak istenmistir.

Yontem

Orneklem

Bu calismanin &rneklemini Kocaeli Universitesi Tip
Fakiiltesi Cocuk Sagligi ve Hastaliklari Anabilim Dal’'nda
¢alisan, egitime ve caligmaya katilmaya gonillu 26 pediatri
hekimi olusturmaktadir. Egitime ilgili klinikte calisan tim
hekimlerin katilmasi beklenmis ancak katilim 30 ile sinirh
kalmistir. Arastirmanin 6ncesinde ilgili anabilim dali ve
dekanliktan alinan gerekli izinler sonrasi, Kocaeli
Universitesi Tip Fakiiltesi Girisimsel Olmayan Arastirmalar
Etik Kurulu’ndan 2023/209 tarih ve sayl numarasiyla onay
alindi. Arastirmaya katilmayi kabul etmemek, formlari
eksik doldurmak, egitimin tamamina katilmamak dislama
kriterleri olarak belirlendi.

Uygulama

Kocaeli Universitesi Cocuk Sagligi ve Hastaliklari AD 2022-
2023 egitim programinda yer alan “Bagimli Ergene
Yaklasim” adli seminer sorumlu arastirmaci tarafindan
anlatildi. Bu egitime anabilim dalinda cgalisan 6gretim
Uyeleri ile arastirma gorevleri katildi. Katilimcilara,
sosyodemografik bilgiler ile kullanilmasi planlanan
“Yedam Madde Bagimhlig Stigmatizasyon Olcegi (YMSO)”
maddelerinin yer aldigi form tek sayfa halinde egitim
oncesinde ve sonrasinda uygulandi (YEDAM: Yesilay
Danismanhk Merkezi). Egitim 6ncesi katilimcilara ¢alisma
hakkinda bilgi verilerek vyazii onamlari (Helsinki
Bildirgesine uygun) alindi. Calismaya dahil edilen 30
katihmcidan 1’i 6n test, 1’i son testi eksik doldurdugu, 2’si
de egitimi tamamlamadigi i¢in ¢alismadan cikarilarak 26
katihmci ile calisma tamamlandi.

Degerlendirme Araglari

Sosyodemografik veri formu: Bu form arastirmacilar
tarafindan olusturulan ve katilmcilara ait yas, cinsiyet,
cocuk saghgi ve hastaliklari anabilim dalinda ¢alisma
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siresi, unvan (uzman hekim-arastirma gorevlisi), sigara-
alkol kullanimi, bagimli bireyle karsilasma, ailede bagimli
birey bulunma gibi bilgilerin alindigi bir formdur.

Yedam Madde Bagimhligi Stigmatizayon Ol¢egi (YMSO):
Bu olgek 2019 yilinda Ding ve ark. tarafindan gelistirilen,
madde kullanimi ile ilgili damgalama dizeyinin 6lgulduga
416 likert tipi bir 6lgektir. Olcek 12 maddeden
olugmaktadir. Maddeler 0O ile 3 arasinda puanlanmaktadir.
Olgekten alinan puan en az 0 en fazla 36’dir. Olgegin kesim
puani bulunmamaktadir.!®

Bagimhlik egitimi: Bu egitim sorumlu arastirmaci
tarafindan hazirlanan vyapilandirilmis ancak standart
olmayan 45 dk’lik bir egitimdir.

Egitimin icerigi su sekildedir:

1. Ergenlik doneminin o6zellikleri: Bu bolim ergenlik
doéneminin gelisimsel oOzelliklerini, beyin gelisimini, bu
dénemin bagimlilik ve diger psikiyatrik hastaliklar ile ilgili
risk faktord oldugu ile ilgili bilgiler icermektedir.

2. Bagimliik tanimi, sikhigl, etiyolojisi: Bu boélim
bagimlihgin bir beyin hastaligi oldugunu, damgalamayi,
etiyolojisini ve sikligini icermektedir.

3. Bagimliiga ait risk faktorleri: Bu bolim ergenlik
doéneminde bagimlihk ile iligkili risk faktorlerini
icermektedir.

4. Bagimlihk nérobiyolojisi: Bu bolim beyin ve bagimhhk
iliskisini icermektedir.

5. Sigara, alkol ve diger psikoaktif maddelerin 6zellikleri:
Bu bolim maddelerin etkileri, intoksikasyonu ve
yoksunlugu ile ilgili bilgiler icermektedir.

istatistiksel Analiz

Calismadan elde edilen veriler SPSS 22.0 adli paket
programina kaydedilerek  analiz  edildi. Olgek
ortalamalarinin normallik varsayimi icin, Shapiro-Wilk
normallik testi yapildi. Kategorik veriler sayi (n), ylizde (%),
normal dagilima uyan numerik veriler ortalama (Ort.) ve
standart sapma (SS), normal dagihma uymayan numerik
veriler median, %25-%75 seklinde verildi. Orneklemin
tamami igin Olgek skorunun egitim Oncesi-sonrasi
degisiminin analizi “Bagimhi Orneklem T-testi” ile alt
gruplarin analizi “Mc Nemar testi” yapildi. p<0,05 anlamli
kabul edildi.

Bulgular

Orneklemin 18 (%69,2)'i kadin, 8 (%30,8)’i erkek, yas
ortalamasi 37,8+11,6’dir. 12 (%46,2)’si arastirma gorevlisi,
14 (%53,8)’'i uzman hekimdi. Cocuk Saghgi ve Hastaliklar
alanindaki galisma sireleri ortalama 163,4+143,8 aydi.
Katilimcilarin = 3 (%11,5)’Unin sigara kullandig;; 13
(%50)'Gnln sosyal igici olarak, 2 (%7,7)'sinin ise dizenli
olarak alkol kullandigi gorilda. Katihmcilarin = 9
(%34,6)’unun ailesinde bagimh (titin bagimhhg disinda)
birey oldugu saptandi. Katilimcilarin 14 (%53,8)’Giniin daha
once bagimli hasta ile karsilasma 6ykisi mevcut olup
karsilagsmayanlarin orani %46,2’ydi (Tablo 1).
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Tim 6rneklemin YMSO ortalama puani egitim oncesi
17,745,1, egitim sonrasi 1615,3 olarak saptandi. Bu
degisim istatistiksel olarak anlamliydi (p=0,034).

Tablo 1. Orneklemin Sosyodemografik Ozellikleri

Degiskenler n (%)/OrtSS
Yas 37,8+11,6
Calisma siiresi (ay) 163,4+143,8

Cinsiyet Kadin 18 (%69,2)
Erkek 8 (%30,8)
Unvan Asistan hekim 12 (%46,2)
Uzman hekim 14 (%53,8)

Sigara kullanimi Var 3(%11,5)
Yok 23 (%88,5)
Alkol kullanimi Duzenli 2 (%7,7)
Sosyal igici 13 (%50)
Yok 11 (%42,3)
Ailede bagiml birey Var 9 (%34,6)
Yok 17 (65,4)
Bagimli hasta ile karsilasma  Var 14 (%53,8)
Yok 12 (%46,2)

n: Sayi, Ort: Ortalama, %: Ylizde, SS: Standart Sapma

Daha &nce bagimli hasta ile karsilasan hekimlerin YMSO
ortalamalarindaki degisim anlamli iken karsilasmayanlarin
anlamh degildi (p=0,015, p=0,721). Ailesinde bagimli birey
(titin  bagimhhg disinda) olan hekimlerin  YMSO
ortalamalarindaki degisim anlamh iken olmayanlarin
anlamh degildi (p=0,037, p=0,312). Alkol kullanimi (sosyal
icici+diizenli) olan hekimlerin YMSO ortalamalarindaki
degisim anlamli iken olmayanlarin anlamh degildi
(p=0,030, p=0,397). Uzman hekimlerin  YMSO
ortalamalarindaki degisim anlamli iken uzmanhk 6grencisi
hekimlerin anlamli degildi (p=0,045, p=0,270) (Tablo 2).

Tartisma

Bu calismada pediatri hekimlerinin bagimlilik ile ilgili
damgalama diizeyinin 6lgtlmesi, bu hekimlere verilecek
egitimin damgalama diizeyine etkisi arastirildi.Calismanin
sonucunda tiim 6rneklemin egitim sonrasi YMSO
olgeginde anlamli dists oldugu gosterildi. Alkol kullanimi
olan, uzman hekim olan, ailesinde bagimli birey olan,
bagimh hasta ile karsilasma o6ykiisii olanlarin YMSO
puanlar egitimle diserken olmayanlarda anlamli diists
gorilmedi.

Literatirde damgalama ile micadele igin Onerilen
yéntemlerden biri egitimdir.2 Egitim tip dgrencileri, saghk
profesyonelleri basta olmak lzere tim topluma yodnelik
olmalidir. Yapilan galismalar hastalarla dogrudan temasin
sadece teorik egitimlere goére daha etkili oldugunu
gbstermistir.’® Damgalama ile iliskili olumsuz tutum ve
davranislari engellemek igcin mufredat dizenlemeleri
dnerilmektedir.?® Ruhsal hastaliklara yénelik egitimin
etkisini inceleyen galismalar, kisilerin ruhsal hastaliklara
yonelik  tutumlarint  olumlu yonde degistirdigini
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gostermektedir. Yapilan bir ¢alismada, ruhsal hastaliklar
ile ilgili teorik ve uygulamali egitim sonrasinda saglik
alaninda egitim goren Universite o6grencilerinin ruhsal
hastaliklara yonelik damgalayici tutumlarinin  azaldig
goésterilmistir.?!

Ulkemizde madde kullanim bozuklugu olan bireylere kars!
yapilan toplumsal damgalamayi azaltmaya yonelik bir
midahale programi gelistirilmistir. Bu programin pilot
uygulamasinin sonuglarina gére; bagimliliga yonelik tutum
ve ruhsal hastaliga inang¢ puanlarinda deney grubunda
kontrol grubuna gére anlamli diistis oldugu bildirilmigtir.-22
Boekel ve ark. saglik calisanlarinda madde kullanim
bozuklugu olan hastalara yonelik damgalayici tutumlari
degerlendiren c¢alismalari inceledikleri gozden gecgirme
yayinlamiglardir. Saglik calisanlarinin madde kullanim

bozuklugu olan hastalara yoénelik olumsuz tutum
sergiledikleri, bu durumun hastalarin saglk hizmetine
erisimini  engelledigi sonucuna varilmistir. Gozden
gecirmede saglik profesyonellerinin bu hasta grubuyla
cahsirken yeterli egitim, 6gretim ve destek yapilarindan
yoksun olduklari ézellikle belirtilmistir.?®> Boston Saglik
Sistemi Psikiyatri Egitim Programi’nda verilen bagimlilhk
egitiminin damgalamay azalttigi ve olumlu klinik yaniti
sagladigi belirtilmistir.?* Cezaevinde c¢alisan psikoloji
ogrencilerine verilen 3 saatlik bagimhlik ve nalokson
kullanimi egitimi sonrasi katiimcilarin damgalama anket
puanlarinda diisiis oldugu gésterilmistir.?>  Calismamiz
bagimlilk egitiminin damgalamayi azalttigini gostermesi
ve saghk c¢alsanlarinda  damgalayici  tutumlarin
gosterilmesi bakimindan literatir ile uyumludur.

Tablo 2. Yedam Madde Bagimliligi Stigmatizayon Olgegi, madde bagimlihg 6lcegi ortalama skorlarinin degisimi

Egitim Oncesi Egitim sonrasi p
Median (%25-%75)/0rt+SS Median (%25-%75) /OrtSS
Bagimli hasta ile karsilasma  Evet (n=14) 17,5 (13-19) 13 (9-17) 0,015°
Hayir (n=12) 17,5 (14,5-23,5) 19 (15-22,5) 0,721°
Ailede bagimli birey Var (n=9) 18 (14-22) 14 (13-19) 0,0372
Yok (n=17) 17 (13-19) 16 (12-21) 0,3122
Unvan Arastirmagorevlisi (n=12) 18,5 (13-21,5) 16 (12-20) 0,2702
Uzman Hekim (n=14) 16,5 (14-22) 15 (12-21) 0,045?
Alkol kullanimi Var (n=15) 16 (13,5-18,5) 14 (11,5-19,5) 0,030
Yok (n=11) 19 (13,5-22) 18 (13,5-20,5) 0,397°
Tiim 6rneklem (n=26) 17,745,1 1645,3 0,034b

Ort: Ortalama, SS: Standart Sapma, McNemar Testi?, Bagimli Orneklem T-testi b, p<0,05

Damgalamanin etkisi sadece alkol madde kullanimi olan
birey ile sinirli kalmaz. Damgalama bagimli bireyin ailesini
ve yakin sosyal cevresini de olumsuz yonde etkiler.
Literatirde bu  durum  “bagil stigma” olarak
gecmektedir.2?® Alkol madde kullanim bozuklugu olan
bireylerin yakinlari ile yapilan bir calismada, bagil stigma
dizeyi arttikga benlik saygisi ve yasam doyumunun
azaldig1 gosterilmistir.?’ izlanda’da yapilan bir calismada
aile Gyeleri arasinda madde kullanimi olan katilimcilarin
daha fazla depresyon, aksiyete ve stres yasadiklarini
ortaya koymustur.?® Damgalama aile Uyelerini (¢ ayn

mekanizma ile etkiler. Bunlardan ilki “yakinlik”tir.
Goffman damgalamanin "damgalanmis kisiden yakin
cevrelerine yayllma" egiliminde oldugunu

gbzlemlemistir.?® Bir diger mekanizma “olagandisilik”tir.
Madde kullanim bozukluklariyla micadele eden aileler
baskalari tarafindan "farkh", “sorunlu” ve “éngorilemez
olarak” algilanirlar. Ugiincii mekanizma ise “suglama”dir.
Bir sekilde su¢ ortagi veya suclu olarak algilanirlar.!
Sevdikleri birinin sizofreni gibi bir ruhsal hastaligi olan
ailelerle karsilastirildiginda, MKB'si olan bir bireyin aile
Uyeleri, bozukluktan daha sik sorumlu tutulmaktadir.
Soruna neden olmakla suglanirlar ve sorunu yeterince hizli
cbzememekten sorumlu tutulurlar.3?  Calismamizda
ailesinde bagimh birey bulunanlar egitimden fayda
gorirken, ailesinde bagimli  birey bulunmayanlarin
egitimden fayda gérmemesi, bu aile Gyelerinin daha fazla
damgalanmalari ile agiklanabilir.
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Meslek gruplarina gére madde kullanimi olan hastalarla
calisma isteginin degerlendirildigi ¢ok merkezli bir
calismada; meslekte 10 yilin altinda olanlarin bagimh
hastalarla ¢ahsirken daha az saygl gosterdikleri
bildirilmistir. Ayni ¢alismada birinci basamak, genel
psikiyatri ve bagimlilik uzmanlari da karsilastirilmis, birinci
basamakta calisanlarin diger gruplara gore bagimh
hastalara daha az saygi duyduklari gosterilmistir. Bagimh
hastalara en yiksek saygiyr bagimhlik uzmani hekimlerin
gosterdigi sonucuna varilmistir.> Hemsirelerin alkolizm
ile ilgili tutumlarinin degerlendirildigi bir calismada;
katilimcilarin tamaminin alkolizm hastalari ile ¢alistigi, bu
konuda 6zel egitim almadiklari ve egitim programlarinin
gerekli oldugu bildirilmistir. Hemsirelerin bagiml hastalar
ile ilgili tutumlarinin yas ve kisisel deneyimlerden
etkilendigi gosterilmistir. Alkol tiiketimi olanlarin ve daha
yasli hemsirelerin alkolizm hastalarina daha olumlu tutum
gosterdikleri sonucuna varilmistir.1® Konu ile ilgili yapilmis
onceki arastirmalar, hemsirelerin egitim, din ve Kkisisel
deneyimler gibi kisisel 6zelliklerinin alkol sorunlarina
yénelik tutumlarini  etkiledigini éne slirmistir.3334
Calismamiz yas, mesleki tecriibe ve kisisel deneyimler
acisindan literatirle uyumludur. Alkol kullanimi olanlarin
egitimden fayda gormeleri “empati” kavramiyla da
aciklanabilir. Literatirde empati ve stigma arasindaki
iliskinin incelendigi calismalar mevcuttur. iran’da
hemsirelik  6grencilerinin  psikiyatrik  bozukluklari
damgalama dizeylerinin empati ile iliskisinin incelendigi
bir ¢alismada; damgalama ile empati 6lcekleri arasinda
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negatif ydnde anlamli korelasyon bildirilmistir.3> Bagka bir
¢alismada pozitif empati midahalelerinin  kullanildig
egitim  yonteminin, geleneksel yodntemlere gore
damgalamayl daha fazla azalttigi gosterilmistir.3® Tip
ogrencilerine yonelik empati, tutum ve damgalama egitimi
sonucunda katiimcilarin psikiyatrik hastaliklara karsi
olumsuz, damgalayici tutumlarinin azaldigi bildirilmistir.3’
Calismamizin bazi kisithiliklari bulunmaktadir. Orneklem
sayisinin diistik olmasi, toplum veya ruh saghgl hizmeti
veren profesyoneller ile karsilastirma yapilmamasi,
egitimde sadece teorik yontemin uygulanmis olmasi,
egitimin tek oturumluk olmasi, egitim Oncesi 06lgek
skorlarinin karsilastirlmamasi, Gniversitenin spesifik bir
boliminde yapilmis olmasi, 6lgegin kesim puaninin
olmamasi ¢calismanin kisithliklari arasinda sayilabilir.
Sonug olarak, bagiml hastalar hekimler tarafindan da
damgalanabilir. Bagimhlikta damgalanma egitim ile
dizeltilebilir. Damgalanmanin 6nlenmesi alkol madde
kullanimi olan ergenlerin tedavi hizmetlerine ulagimini
kolaylastirilabilir. Bagimhhk ve diger ruhsal bozukluklar ile
ilgili damgalamayi 6nleyici egitimlerin tip ve uzmanlik
egitimi mifredatlarina dahil edilmesini 6nermekteyiz. Bu
alanda verilecek egitimlerin ya da c¢ocuk ergen
psikiyatri/eriskin psikiyatri rotasyonlarinin deneyimin
arttigl son donemlerde yapilmasi etkinligi arttirabilir.
Diger klinikler ile isbirligi icerinde olunarak egitimin farkh
birimlerde uygulanmasi planlanmaktadir.
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ABSTRACT

Objective: In this study, it was aimed to determine the
demographic characteristics of the forensic cases who applied to
Amasya University Sabuncuoglu Serefeddin Training and Research
Hospital, to reveal the types of cases and to observe the changes
in the cases according to the years. It will be examined whether it
causes any problems in terms of criminal and compensation law.
Methods: Forensic cases who applied to the Amasya University
Sabuncuoglu Serefeddin Training and Research Hospital between
01.01.2018 and 31.12.2022 were examined. 53314 forensic case
entries were evaluated.

Results: In the 5-year analysis, 53314 cases were evaluated and the
mean age was found to be 33.7. 76.2% of the cases were male
(n=40618) and 23.8% were female (n=12696). Among all cases,
occupational accidents were determined as 6.8%, traffic accidents
as 9.7%, and other cases as 83.5%.

Conclusion: In our study, it's noteworthy that occupational
accident cases are higher than what is reported in the literature. In
order to mitigate preventable health issues like occupational
accidents, it is essential to organize necessary training sessions and
implement precautionary measures. In the context of criminal and
compensation law, it is recognized that individuals might
experience loss of rights if the types of cases are not accurately
identified. To prevent this situation, maintaining records
accurately and comprehensively is of paramount importance.
Keywords: Forensic case, Traffic accident; Occupational accident
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Amag: Bu calismada Amasya Universitesi Sabuncuoglu Serefeddin
Egitim ve Arastirma Hastanesine basvuran adli olgularin
demografik o6zelliklerinin belirlenmesi, olgu tiplerinin ortaya
konulmasi ve olgularin yillara gore degisiminin goézlemlenmesi
amagclanmistir. Sonuglar ceza ve tazminat hukuku agisindan
degerlendirilecektir.

Yontem: 01.01.2018-31.12.2022 tarihleri arasinda Amasya
University Sabuncuoglu Serefeddin  Egitim ve Arastirma
Hastanesi'ne basvuran adli vakalar incelendi. 53314 adli vaka
degerlendirildi.

Bulgular: Bes yillik analizde 53314 vaka degerlendirildi ve yas
ortalamasi 33.7 bulundu. Olgularin %76,2'si erkek (n=40618) ve
%23,8'i kadindi (n=12696). Tum vakalar arasinda is kazasi %6,8,
trafik kazasi %9,7 ve diger vakalar %83,5 olarak belirlendi.

Sonug: Calismamizda is kazasi vakalarinin literatiirde bildirilenden
daha yiiksek olmasi dikkat gekicidir. is kazalari gibi &nlenebilir
saglik sorunlarinin en aza indirilmesi igin gerekli egitimlerin
diizenlenmesi ve 6nleyici tedbirlerin uygulanmasi esastir. Ceza ve
tazminat hukuku baglaminda, vaka tirlerinin dogru bir sekilde
belirlenmemesi durumunda bireylerin hak kaybina
ugrayabilecekleri bilinmektedir. Bu durumu énlemek igin kayitlarin
dogru ve kapsamli bir sekilde tutulmasi blyik 6nem tagimaktadir.
Anahtar Kelimeler: Adli vaka, Trafik kazasi, is kazasi
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Introduction

All cases that result from traffic accidents, assaults, force,
explosive and firearm injuries, injuries involving various
tools, and similar actions of individuals, or reasons for
which they are responsible, fall within the realm of
forensic cases.?

The movements and attitudes of people, animals and
vehicles on the road constitute road traffic. A traffic
accident is a situation involving one or more vehicles,
causing injury or death, or resulting in property damage.3
Occupational accident is defined as follows in clause A of
article 11 of the Social Insurance Law; “An occupational
accident is defined as an incident that transpires while
the insured individual is engaged in work-related
activities. This can include tasks assigned by the
employer, the insured being relocated to another
location for work-related purposes at the instruction of
the employer, occurrences during designated breaks for
a lactating insured woman to nurse her child, or
situations where the insured uses a vehicle provided by
the employer to travel to the work site. Additionally, an
occupational accident encompasses incidents that arise
during bulk transportation of the insured, resulting in
immediate or subsequent physical or psychological
impairment.* Within the framework of this definition, the
"connection of causation" between the accident and the
job ensures that the insured receives the appropriate
compensation according to the law.’

In Article 280 of the Turkish Penal Code (TPC), it is
mandatory for physicians and health personnel to report
encountered forensic events. Physicians report these
situations to the appropriate authorities using a forensic
report, which indicates the severity of the trauma
experienced by the affected individual as a result of the
forensic event.® In addition, the cases injured in
occupational and traffic accidents are requested to be
evaluated by the judicial authorities during the criminal
cases and later in the compensation cases.

In this study, it was aimed to determine the demographic
characteristics of the forensic cases who applied to
Amasya University Sabuncuoglu Serefeddin Training and
Research Hospital, to reveal the types of cases and to
observe the changes in the cases according to the years.
It will be examined whether it causes any problems in
terms of criminal and compensation law.

Methods

The study was carried out with the permission of Tokat
Gaziosmanpasa University Clinical Research Ethics
Committee. All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

This study is a retrospective cohort study using data from
our hospital's automation and archive system. The
requirement for written informed consent was waived. In
this study, which was planned as a single center, forensic
cases who applied to the Amasya University Sabuncuoglu
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Serefeddin Training and Research Hospital between
01.01.2018 and 31.12.2022 were examined. 53,314
forensic case entries were evaluated. In our study, we
focused on two pivotal areas, namely occupational
accidents and traffic accidents. These areas hold
paramount significance within the domains of
compensation and criminal law. We organized these
accidents into groups and meticulously assessed their
distribution across various years.

Statistical Analysis
Categorical variables were presented with counts and
percentages.

Results

In the 5-year analysis, 53314 cases were evaluated, and
the mean age was found to be 33.7. 76.2% of the cases
were male (n=40618) and 23.8% were female (n=12696)
(Figure 1).

23,80%

76,20%

B Male ®Female

Figure 1. Gender distribution of cases

Among all cases, occupational accidents were
determined as 6.8%, traffic accidents as 9.7%, and other
cases as 83.5% (Figure 2).

3612

y

5165

44537

= Occupational accident = Traffic accident

Other cases

Figure 2. Types and numbers of cases

When we analyze the distribution of cases across
different years, the following patterns emerge: In the
year 2018, out of a total of 9640 judicial case
applications, 661 were related to occupational accidents,
1021 were linked to traffic accidents, and 7958 pertained
to various other cases.
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For the subsequent year, 2019, there were a total of
12087 applications. Among these, 675 cases were
attributed to occupational accidents, 1,074 cases were
associated with traffic accidents, and a significant
majority of 10338 cases fell under the category of other
miscellaneous cases.

In the year 2020, among the 9,495 judicial cases
reported, 708 were classified as occupational accidents,
782 were related to traffic accidents, and 8,005 were
categorized as other cases.

In the subsequent year, 2021, a total of 10,365
applications were recorded. Out of these, 681 cases were
identified as occupational accidents, 1,009 cases were
attributed to traffic accidents, and 8685 cases fell into the
broader category of other cases.

Looking at the year 2022, a total of 11,717 cases were
submitted. Among these, 887 cases were linked to
occupational accidents, 1,279 cases were associated with
traffic accidents, and 9,551 cases were categorized as
other types of cases (Figure 3).

12000
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4000

2000
o m | ] | L
2018 2019 2020 2021 2022

B Occupational accident m Traffic accident

Other cases

Figure 3. Distribution of case types and case numbers by years.
Discussion

76% of the cases were male and 24% were female. This
rate was observed to align with findings from other
studies in the existing literature.”® This circumstance can
be attributed to the heightened susceptibility of men to
trauma due to their greater involvement in social
activities compared to women.

In a study by Yemenici et al.; It was determined that
34.8% of the cases were traffic accidents.® In another
study conducted at Cumhuriyet University; traffic
accidents were found to be 30.9% in all cases.l® In
another study conducted in Eskisehir, the rate of traffic
accident cases is 42.9%.” In the study of Cakir and Senol,
traffic accidents constitute 27.4% of all cases.® In the
study, traffic accident cases were detected at a rate of
9.6%, which is quite low compared to the examples in the
literature. Amasya province is characterized by a
significant volume of highway traffic, primarily due to its
strategic location along a route that accommodates
numerous inter-provincial roads. The low number of
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cases is thought to be due to deficiencies in keeping
records.

In the study of Guven et al. occupational accidents were
found to be 3.1% in all cases.® In the study conducted at
Karsiyaka State Hospital, it was determined that the rate
of w accident cases was 1.7%.% In a study conducted in
Istanbul, it was stated that 0.79% of the total cases were
occupational accidents.? It is worth highlighting that the
incidence of occupational accident cases, as identified in
our study, was notably higher at 6.8% compared to what
has been reported in the literature.

The notion of causality holds particular significance
within the realms of criminal and compensation law
concerning both traffic and occupational accidents.
Establishing a causal link also depends on accurately
specifying the type of event in the documents with the
event date. The only document that shows whether
people have had a occupational accident or traffic
accident is mostly forensic examination documents with
the date of the incident. Individuals may not be able to
prove their claims and lose their rights due to reasons
such as incomplete information or incorrect records at
the time of the incident.

When the distribution of cases by years is examined; It
can be said that there is a general increase except for
2020. According to TUIK statistics, traffic accident cases
have decreased in 2020.*? Given that 2020 was a year
marked by reduced social interaction due to Covid-
related quarantines, the overall decrease in forensic
cases can be attributed to this circumstance.

In conclusions, in this study, which sought to unveil the
profile of forensic cases in our region, the demographic
findings we acquired were generally in line with the
existing literature and the outcomes of comparable
studies.

In our study, it's noteworthy that occupational accident
cases are higher than what is reported in the literature.
In order to mitigate preventable health issues like
occupational accidents, it is essential to organize
necessary training sessions and implement precautionary
measures.

In the context of criminal and compensation law, it is
recognized that individuals might experience loss of
rights if the types of cases are not accurately identified.
To prevent this situation, maintaining records accurately
and comprehensively is of paramount importance.

Compliance with Ethical Standards
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SLIDING SIGN: COULD IT BE A NEW MARKER FOR PREDICTING PERINATAL
OUTCOMES?

ULTRASONOGRAFIK SLIDING (KAYMA) BULGUSU : PERINATAL SONUCLARIN
ONGORULMESI iCiN YENI BIR BELIRTEGC OLABILIR Mi?
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ABSTRACT

Objective: Adhesions following cesarean section has an important
role in the course of subsequent cesarean deliveries and perinatal
outcomes. Sliding sign can be proposed as a third trimester
transabdominal sonographic marker for the predicting intra-
abdominal adhesions in consecutive cesarean sections, skin-to-
delivery time and APGAR scores.

Methods:A prospective study was conducted on women with a
history of at least one cesarean section. All patients were
evaluated at last trimester by real time ultrasonography in terms
of sliding sign. The presence and absence of sliding sign, the degree
of adhesions, skin-to-delivery time and APGAR scores were
recorded.

Results: 200 patients were examined. Sensitivity and specificity of
sliding sign in the prediction of intra-abdominal adhesions were
75.5% and 88.2%, respectively. More severe adhesions were
observed in sliding sign negative group whereas the rate of no-
adhesion was higher in the sliding sign positive group. Skin-to-
delivery time and 1-5 minutes APGAR scores were significantly
different between 2 groups. Visceral injury was observed in 6% and
bleeding over 1000 ml was seen in 30% of the patients.
Conclusion: Ultrasonographic evaluation of sliding sign may be a
reliable method as a predictor tool for presence of intraperitoneal
adhesions in repeat cesarean sections.
Keywords: Pregnancy, cesarean
intraabdominal adhesions

section,  perinatology,

oz

Amag: Sezaryen sonrasi yapisikliklar, sonraki sezaryen dogumlarin
seyrinde ve perinatal sonuglarda 6nemli bir role sahiptir. Sliding
(Kayma) isareti, ardigik sezaryenlerde karin igi adezyonlari, ciltten
doguma kadar gegen siireyi ve APGAR skorlarini éngérmek igin
liglincti  trimester transabdominal sonografik belirte¢ olarak
onerilebilir.

Yontem: En az bir sezaryen dogum 6ykisu olan kadinlar tizerinde
prospektif bir galisma yapilmistir. Tim hastalar son trimesterde
gercek zamanli ultrasonografi ile kayma isareti agisindan
degerlendirildi. Kayma isaretinin varligi ve yoklugu, adezyonlarin
derecesi, kesiden bebegin dogumuna kadar gegen siire ve APGAR
skorlari kaydedildi.

Bulgular: 200 hasta calismaya dahil edildi. Karin i¢i adezyonlari
6ngormede kayma isaretinin duyarliigi %75.5, 6zglllugu ise %88.2
idi. Kayma isareti negatif grupta daha siddetli adezyonlar
gozlenirken, hic adezyon olmama orani kayma isareti pozitif grupta
daha yiiksekti. ilk kesiden bebek dogumuna kadar gecen siire ve 1-
5. dakika APGAR skorlari 2 grup arasinda anlamli olarak farklydi.
Hastalarin %6'sinda viseral yaralanma ve %30'unda 1000 ml'nin
tizerinde kanama goraldu.

Sonug: Tekrarlayan sezaryenlerde intra-abdominal yapisikliklarin
varligini 6ngérmek igin kayma isaretinin ultrasonografik olarak
degerlendirilmesi glivenilir bir yontem olabilir.

Anahtar Kelimeler: Gebelik, sezaryen dogum, perinatoloji, karin igi
yapigikhklar
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Introduction

Cesarean section is increasing all over the world and one
of the most common reasons for this increase is previous
cesarean sections.? Adhesions after cesarean section are
important for the course of subsequent cesarean
deliveries and perinatal outcomes.? In patients with
extensive adhesions, the possibility of injury to
surrounding organs and bleeding increases in the next
cesarean section.® As a result, skin-to-delivery time is
prolonged and lower APGAR scores are observed.? It is
vital to be informed on the adhesions prior to the surgery
for the wellness of both the mother and the fetus.
‘Sliding sign’ was first used in obstetrics and gynecology
to predict adhesions secondary to endometriosis.* Then
it was suggested as a transabdominal sonographic
marker in obstetrics useful for foreseeing intra-
abdominal adhesions in repeat cesarean sections with
acceptable sensitivity and specificity.®

In this study we present data on the effectiveness of the
‘sliding sign’ for the prediction of intraabdominal
adhesions in repeat cesarean sections and its relationship
with skin-to-delivery time and APGAR scores.

Methods

Herein, we present a prospective study including women
with a history of at least one cesarean section
undertaking transabdominal ultrasonographic evaluation
in the last trimester of pregnancy, between April and
August 2023. The study was approved by the institutional
ethical review board of XXX (approval number 2023/40).
All participants were informed and informed consents
were taken before participation.

Inclusion and Exclusion Criteria

Inclusion criteria were to have a third trimester
pregnancy with previous cesarean section(s) and to have
a plan of cesarean delivery in the current pregnancy.
Patients with previous abdominal entry with any cause,
history of pelvic inflammatory disease and soft tissue
disease were excluded.

Study Design

At last trimester all patients were evaluated by real time
ultrasonography by the same study collaborator (SS) 3
days prior to their planned cesarean section. Emergency
procedures were evaluated before they were taken to
operation room. Hitachi ARIETTA 65 (Aloka Medical, Ltd.
Tokyo, Japan) was employed for all sonographic
evaluations. The patient with empty bladder was asked
to breathe deeply and hold for a few seconds during the
abdominal ultrasonography. Recordings of positive and
negative sliding sign was taken (Figure 1, Figure 2).
Cesarean section procedures were performed by MD
who was fully blinded on the ultrasonographic findings.
The degree of adhesions was determined by MD and
grouped in three as none- mild and severe adhesions.
Filmy adhesions which were easy to dissect between the
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uterus and the surrounding tissue were defined as mild
adhesions whereas firm ones making the dissection rigid
between the uterus and the bladder, and the bowels
were defined as severe adhesions. The cases in which
neither firm nor filmy adhesions observed were grouped
as no adhesion group. Chronometric data was recorded
in all procedures measuring the time from the start of
laparotomy to the delivery of the fetus. Visceral injury,
total estimated blood loss and type of anesthesia
(regional/ general) were recorded for each procedure.
APGAR scores at 1 and 5 minutes were recorded.

Figure 1. Positive sliding sign

Figure 2. Negative sliding sign

Statistical Methods

Mean Standard Deviation, Median, minimum and
maximum values were stated in descriptive statistics for
continuous data, and number and percentage values
were set in discrete data. Kolmogorov Smirnov test was
applied to investigate the conformity of the data to the
normal distribution. Mann-Whitney U test was used to
compare skin-to-delivery times and APGAR scores. Chi-
square test was used to compare degree of adhesions.
IBM SPSS for Windows 20.0 (SPSS Inc. Chicago, IL)
program was used. P<0.05 was accepted as the statistical
significance.

Results

We examined 200 patients with at least one previous
cesarean section. Sliding sign was detected in 60% of
them and no adhesion was observed in 44%. Sliding sign
was absent in 40% of the patients and mild to severe
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adhesions were observed in 56%. Mean skin-to-delivery
time was 4.20£1.87 minutes, with a range of 1-8 minutes.
Median 1st minute APGAR score was 9 and 5th minute
APGAR score was 10. Visceral injury was observed in 6%
and bleeding over 1000 ml was seen in 30% of the
patients. 74% had regional anesthesia and 26% had
general anesthesia. Patient characteristics are
summarized in (Table 1).

Tablo 1. Patient characteristics

n=200 Mean + SD Median (Min-Max)
Skin-to-delivery time (min) 420+1.874 (1-8)
APGAR 1.min 7.97+1.44 9 (5-90)
APGAR 5.min 9.10+1.36 10 (6-10)
n %

Sliding sign

Negative 80 40.0

Positive 120 60.0
Adhesions

None 88 44.0

Mild 56 28.0

Severe 56 28.0
Visceral Injury

No 188 94.0

Yes 12 6.0
Bleeding over 1000 ml

No 140 70.0

Yes 60 30.0

There was a significant difference between sliding sign
positive and negative groups in terms of skin-to-delivery
time and 1-5 minutes APGAR scores. Skin-to-delivery
time was significantly low in sliding sign positive group.
Likewise, 1st and 5th minute APGAR scores were
significantly high in those with a sliding sign (p<0.001).
There was no significant difference between the general
and regional anesthesia groups in terms of skin-to-
delivery time and APGAR scores. Median skin-to-delivery
times and APGAR scores of sliding sign positive and
negative groups are given in (Table 2).

Table 2. Skin-to-delivery times and APGAR scores of sliding sign
positive and negative groups

Sliding sign Sliding sign
negative positive
Mean + SD Mean + SD p
Median (Min-Max) Median (Min-Max)
Skin-to-delivery 6.00+1.42 3.00+0.93 *
time 6 (3-8) 3 (1-5) <0.001
. 6.72+1.55 8.80+0.40 *
APGAR 1.min 6 (5-9) 9(8-9) <0.001
. 7.95+1.50 9.87+0.34 *
APGAR 5.min 8 (6-10) 10 (9-10) <0.001

* Mann Whitney U test

Sensitivity and specificity of sliding sign for predicting
intra-abdominal adhesions were 75.5% and 88.2%,
respectively. Significant difference was found in terms of
adhesion rates in sliding sign negative and positive
groups (p<0.001). More severe adhesions were observed
in sliding sign negative group whereas the rate of no-
adhesion is higher in the sliding sign positive group.
Comparison of adhesion degrees of sliding sign positive
and negative groups is given in (Table 3).
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Table 3. Adhesion degrees of sliding sign positive and negative
groups

Sliding sign Sliding sign
negative positive P
n % n %
Adhesion
None 0 0 88 73.3
Mild 24 30.0 32 26.7 <0.001**
Severe 56 70.0 0 0

**Chi-Square Tests
Discussion

In this study we observed statistically significant
correlation between sliding sign and intraabdominal
adhesions in women with consecutive cesarean sections.
The absence of sliding sign was associated with the
presence of mild to severe intraabdominal adhesions,
extended skin-to-delivery timeframe and worse APGAR
scores.

Uterine sliding sign was first used in gynecology,
especially in predicting uterorectal adhesions in deep
infiltrating endometriosis.® Sonographic demonstration
of a negative uterine sliding sign reflected dense
uterorectal adhesions and was accepted as a
straightforward and convenient method for the
estimation of deep infiltrating endometriosis and a
valuable marker for triaging patients. Over time, it has
been shown to be beneficial for obstetricians too,
especially for predicting the adhesions preoperatively in
consecutive cesarean sections and has begun to be used
in this area.> The sensitivity and specificity for predicting
intra-abdominal adhesions in women with previous
cesarean sections were 76.2% and 92.1%, respectively.
Compatible with previous research, in our study we
detected that sensitivity and specificity of the sliding sign
in the prediction of intra-abdominal adhesions were
75.5% and 88.2%, respectively. Other ultrasonographic
markers as an outstretched cervix, overdistended
bladder and retroflexed uterus forming an angle with the
distended urinary bladder were also evaluated in some
studies.”

Extra parameters as skin scar features and the severity of
striae gravidarum were also evaluated alone or in
combination with sliding sign in recent studies, reporting
the highest sensitivity with scar features and negative
sliding sign (65%) and maximum specificity with negative
sign and its several combinations (97% - 99%).2 They also
reported highest positive predictive value with negative
sign sliding and its combinations. The value of all three
parameters and their combinations were reported to be
the same in this study in terms of estimating the
negativity.

Adhesion formation is common after cesarean sections
and is reported to be around 7% after first and 68% after
third cesarean section.® In our cohort more severe
adhesions were observed in patients with higher number
of cesarean sections. Severe intraabdominal adhesions
were associated with higher risk of damage to
surrounding organ systems like urinary and
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gastrointestinal tract, longer surgical duration, severe
blood loss and poorer perinatal outcomes.>!® Knowing
the degree of adhesions prior to the surgery may help
surgeons in getting well- prepared preoperatively.
Neonatal outcomes are also affected by the presence of
intraabdominal adhesions. Since fetal delivery may be
delayed in the presence of severe adhesions, and also if
the adhesions are known preoperatively, the preparation
of the neonatal specialists constitutes the main reasons
for its effect on neonatal outcomes. Absence of sliding
sign was significantly associated with extended skin-to-
delivery time and worse 5-min APGAR scores.!
Extensively long delivery time was observed with each
repeat cesarean section due to intraabdominal
adhesions, reporting a retardation of 5.6 minutes in the
second and 18.1 minutes in the fourth cesarean section,
which is a relatively long delay that could lead to neonatal
compromise in some circumstances.? Umbilical artery
blood pH < 7.1 and lower 5-minutes APGAR scores were
seen in patients with dense adhesions.*?

The use of technique was safe in obese patients.
Performers did not report technical difficulties in
evaluating the sliding sign in patients with high body
mass index.> In our cohort, 26 (13%) patients had BMI
over 30 however the sonographer (SS) did not report any
difficulties compared to patients with normal BMI.
Limitations of this study, the major strength of our
study it’s prospective design. Besides, to our knowledge
it is the research with the highest number participants in
the literature about this subject. Our study limitation is
that it was conducted in a single center.

In conclusion, ultrasonographic evaluation of sliding
sign which is an easy and reliable method may be used as
a tool for foreseeing presence of intraperitoneal
adhesions in repeat cesarean sections with reliable
results.
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0z

Amag: Biyolojik ilaglar, romatolojide 6énemli tedavi alternatifleridir. Bu
ilaglarin kullanimi sirasinda hepatit B reaktivasyonu gelisebilmektedir.
Rituksimab (RTX) disi biyolojik ilaglarla hepatit B reaktivasyon sikligi net
degildir. Calismada, RTX disi biyolojik ilag tedavisi alan hastalarda hepatit
B seroprevalansi ve reaktivasyon sikligini degerlendirmek amaglanmistir.
Yéntem: 2010-2022 yillari arasinda farkh endikasyonlarla RTX disi biyolojik
ilag tedavisi alan 170 hastanin HBsAg, anti-HBs, anti-HBclgG verileri
retrospektif olarak incelendi. Reaktivasyon agisindan viral yik, karaciger
enzim yliksekligi ve HBeAg reversiyonu degerlendirildi.

Bulgular: Hastalarin %53,5'i erkek, yas ortalamalari 47,4+10,6 yil idi. Tim
grupta hastalarin %80’i anti-timor nekroz faktor (TNF), %20’si TNF digi
biyolojik ilag tedavisi kullaniimaktaydi. HBsAg (+) olanlar grup 1 (%2,9),
HBsAg (-), anti-HBs (+) ve anti-HBclgG (+) olanlar grup 2 (%7,6), anti-
HBclgG (+) olanlar grup 3 (%8,2), viral serolojisi negatif olanlar grup 4
(%67,1) ve asi ile bagisiklanmis anti-HBs (+) olanlar ise grup 5 (%14,1)
olarak siniflandirildi. Grup 1'deki hastalar antiviral tedavi almaktaydi. Diger
gruplarda antiviral profilaksi tedavisi alan yoktu. Grup 3'te ankilozan
spondilit tanisi ile takip edilen ve infliksimab tedavisi alan bir hastada
reaktivasyon gozlendi.

Sonug: RTX disi biyolojik ilag kullanan hastalarda reaktivasyon orta riskli
gosterilmektedir. Calismamizda reaktivasyon oldukga distik bir oranda
gozlenmistir. Bununla birlikte hastalar biyolojik ilag kullanimi 6ncesi
tarama ve tedavi sirasinda reaktivasyon agisindan dikkatle takip
edilmelidir.

Anahtar Kelimeler: Hepatit B, Biyolojik ilag, Hepatit B reaktivasyonu

ABSTRACT

Objective: Biological drugs are important treatment alternatives in
rheumatology. Hepatitis B reactivation may develop during the use of
these drugs. The frequency of hepatitis B reactivation with non-rituximab
(RTX) biological drugs is not clear. In this study, we aimed to evaluate
hepatitis B seroprevalence and reactivation frequency in patients
receiving non-RTX biological drug treatment.

Methods: HBsAg, anti-HBs, anti-HBclgG data of 170 patients who received
non-RTX biological drug therapy for different indications between 2010
and 2022 were retrospectively analysed. Viral load, liver enzyme elevation
and HBeAg reversion were evaluated in terms of reactivation.

Results: 53.5% of the patients were male and the mean age was 47.4+10.6
years. In the whole group, 80% anti-tumour necrosis factor (TNF) and 20%
non-TNF biological drugs were used. Patients with HBsAg (+) were
classified as group 1 (2.9%), those with HBsAg (-), anti-HBs (+) and anti-
HBclgG (+) as group 2 (7.6%), those with anti-HBclgG (+) as group 3 (8.2%),
viral serology negative patients as group 4 (67.1%) and vaccine immunised
anti-HBs (+) patients as group 5 (14.1%). In group 1, patients were
receiving antiviral treatment.

Antiviral prophylaxis treatment was not used in the other groups. In group
3, reactivation was observed in a patient who was followed up with a
diagnosis of ankylosing spondylitis and receiving infliximab treatment.
Conclusion: Reactivation in patients using non-RTX biologic drugs is
considered to be of intermediate risk. In our study, reactivation was
observed at a very low rate. However, patients should be carefully
monitored for reactivation during screening and treatment prior to the
use of biologics.

Keywords: Hepatitis B, Biological Drug, Hepatitis B reactivation
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Giris

Biyolojik ilaglar, genetik veya immiin aracilari hedef alan
ilaclardir.! Timér nekroz faktériiniin (TNF) tanimlanmasi
ve bu sitokine karsi gelistirilen tedavi ajanlari ile “biyolojik
ilag” kavrami giindeme gelmistir.? Bunu diger etki
mekanizmalarina sahip biyolojik tedaviler {Interlokin(IL)-1,
IL-6, IL-17'ye karsi, B-hiicre hedefli, ko-stimiilasyon
molekiillerine veya kinaz inhibitorleri gibi hicre igi
sinyalizasyona midahale eden ajanlar} izlemistir3
GlinUmuzde bu ajanlar romatoid artrit (RA), ankilozan
spondilit (AS), psoriatik artrit (PsA) gibi pek ¢ok hastalikta
kullanilmaktadir. Bununla birlikte bu ilaglarin kullanimi
sirasinda hepatit B reaktivasyonu gibi yan etkiler
gézlenebilmektedir.* Hepatit B viriis (HBV) enfeksiyonu,
tedavi edilmedigi durumlarda, hastalarin 1/4’iinin siroz,
karaciger yetmezligi ve hepatoseliiler karsinom gibi
komplikasyonlarla karsilasacagl bir tablo olarak toplum
sagligini tehdit etmektedir. Bir ¢alismaya gore llkemizde
HBs Ag pozitifligi %4, anti-HBclgG pozitifligi  %30,6
saptanmistir.®

inaktif HBsAg tasiyicisi veya iyilesmis HBV infeksiyonlu
birinde HBV DNA’da >1 logio IU/mL artis ya da HBV
DNA’nin negatifken pozitif hale gelmesi ve HBeAg
reversiyonu ile alanin aminotransferazda (ALT) 5 kat artis
olmasi, HBsAg negatif ve anti-HBclgG pozitif olan
hastalarda ise serokonversiyon gelismesi ile HBsAg'nin
pozitiflesmesi ve HBV DNA’nin tespit edilebilir dizeyde
olmasina “HBV reaktivasyonu” denir.® Biyolojik tedavi
planlanan hastalara HBV reaktivasyon riski agisindan
tarama oOnerilmektedir. Kullanilacak biyolojik ilag ve HBV
serolojisine gore bu risk dort gruba ayrilmaktadir; gok
yiiksek, yiiksek, orta ve diisiik riskli grup. Ozellikle B hiicre
hedefli ilaglar ile HBV reaktivasyonu riski oldukga ylksek
gbziikmektedir. B hiicre disi biyolojik tedaviler ile orta
dereceli bir risk s6z konusudur.”® Yapilan calismalarda

anti-TNF  tedaviler altinda farkli oranlarda HBV
reaktivasyonu gdzlenmistir.>1?
Calismadaki amacimiz romatoloji polikliniginde takip

edilen ve RTX disi biyolojik ila¢ tedavisi alan hastalarda
hepatit B seroprevalansi ve reaktivasyon sikhgini
degerlendirmektir.

Yontem

2010-2022 yillari arasinda Kocaeli Universitesi romatoloji
polikliniginde farkh endikasyonlarla en az 1 yil siire ile, RTX
disi biyolojik ila¢ tedavisi alan, 18-75 yas arasi, 170 hasta
calismaya dahil edildi. Hastalarin klinik, demografik,
laboratuvar verileri kendilerine ait dosyalardan ve hastane
veri sistemi Uzerinden retrospektif olarak incelendi.
Hastalarin biyolojik ilag tedavisi 6ncesi ve son 1 yillik
dénemdeki HBsAg, anti-HBs, anti-HBclgG verileri
degerlendirildi. Ozellikle HBsAg ve anti-HBclgG pozitif
hastalarin takiplerinde reaktivasyon agisindan bakilan HBV
DNA ile viral yiik, karaciger enzim yiksekligi ve HBeAg
reversiyonu kaydedildi. Biyoloji tedavi dncesi ve tedavi
baslandiktan sonraki takiplerde hepatit serolojisi eksik
olan hastalarin verileri ¢alisma disinda birakildi.
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Mevcut takip siresince antiviral ilag alimi sorgulandi ve
kaydedildi. Hastalar HBV serolojisine gore 5 alt grupta
degerlendirildi. Buna gore; grup 1 HBsAg (+) hastalar, grup
2 dogal bagisikligl olan HBsAg (-), anti-HBs (+) ve anti-
HBclgG (+) hastalar, grup 3 HBsAg (-), anti-HBs (-), anti-
HBclgG (+) hastalar, grup 4 viral gostergeleri negatif olan
hastalar ve grup 5 asi ile bagisiklanmis anti-HBs (+)
hastalar olarak siniflandirild.

istatistiksel analiz

istatistiksel degerlendirme IBM SPSS 20.0 paket programi
ile yapildi. Normal dagilima uygunluk Kolmogorov-
Smirnov ve Shapiro-Wilk testleri ile degerlendirilmistir.
Sayisal degiskenler ortalama + standart sapma ve medyan
(IQR), kategorik degiskenler ise ylizde olarak verilmistir.

Bulgular

Hastalarin %53,5'i erkek olup yas ortalamalar 47,4+10,6
yil idi. Hastalik tani yasi ortalama 30,8+10,9, tedavi
baslangi¢ yasi ortalama 39,7+10,7 yil, tani konulduktan
sonra biyolojik tedavi baslanana kadar gecen siire median
4 (1-8) yil, poliklinik takip stresi median 7 (4-10,5) yil idi.
Hastalarin %57,6'si AS, %24,1'i RA, %8,8'i PsA, %3,5'i
Behget hastaligl, %2,4'li Takayasu arteriti, %3,5'i diger
hastaliklar (Ailevi Akdeniz Atesi-juvenil RA, dev hicreli
arterit, erigkin Still hastaligi) tanisi ile izlenmekteydi. Tim
grupta, %80 anti-TNF, %20 TNF disi biyolojik ila¢ (%11,8
tosilizumab, %5,9 sekukinumab, %2,4 abatasept,)
kullanilimaktaydi. Biyolojik ila¢ kullanim siresi 8 (5-12) yil
idi. Hastalar median 1 (1-2) biyolojik ila¢ kullanmisti; %
58,8’i bir biyolojik ilag, %20’si 2 biyolojik ilag, %21,2 ‘si 3 ve
Uzerinde biyolojik ilag kullanmigti.

Hastalarin % 2,9'u HBsAg (+) grup 1, %7,6'si HBsAg (-), anti-
HBs (+) ve anti-HBclgG (+) grup 2, % 8,2'si anti-HBclgG (+)
grup 3, %67,1'i grup 4 ve %14,1'i anti-HBs (+) grup 5 olarak
siniflandirildi.

Grup 1'deki hastalar HBsAg pozitif, HBV DNA <2000 IU/ml
ve karaciger enzimleri normal olan inaktif tasiyicilardi. Bu
hastalar antiviral tedavi almaktaydi ve bu gruptaki
hastalara belirli periyotlarla HBV DNA ile viral ylk takibi
yapilmisti. Bu grupta reaktivasyon gézlenmedi.

Grup 2 ve 3’teki hastalar antiviral profilaksi tedavisi
almamaktaydi. Bu gruplardaki tiim hastalarin HBV DNA
testi negatifti. Hastalar HBsAg serokonversiyonu agisindan
takip edilmekteydi

Grup 3'te AS tanisi ile takip edilen ve infliksimab tedavisi
alan bir hastanin takiplerinde HBsAg pozitifligi saptanmis,
HBV DNA pozitiflesen hastaya reaktivasyon nedeniyle
antiviral tedavi baslanmisti. Hastalarin verileri tablo-1 de
sunulmustur.

Grup 1'de antiviral tedavi almakta olan bir hastada viral
yuk artisina ragmen (<1 logio IU/mL), karaciger enzim
ylksekligi, HBeAg reversiyonu olmamasi nedeniyle
reaktivasyon  olarak  degerlendirilmedi.  Hastanin
takiplerinde reaktivasyon goézlenmedi. Grup 4’te takip
edilen tiim hastalar HBV'ye karsi asilandi.
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Tablo 1. Rituksimab disi biyolojik tedavi alan hastalarin
verileri

N (%)
Cinsiyet
Kadin 79 (46,5)
Erkek 91 (53,5)
Taniya Gore Biyolojik Ajan
Kullanimi
Romatoid Artrit
infliksimab 5(12,2)
Adalimumab 1(2,4)
Etanercept 6 (14,6)
Sertolizumab 7(17,1)
Golimumab 3(7,3)
Tosilizumab 15 (36,6)
Abatacept 4(9,8)
Ankilozan Spondilit
infliksimab 35(35,7)
Adalimumab 23 (23,5)
Etanercept 17 (17,3)
Sertolizumab 7(7,1)
Golimumab 10 (10,2)
Sekukinumab 6(6,1)
Psoriatik Artrit
infliksimab 2(13,3)
Adalimumab 6 (40)
Etanercept 2(13,3)
Sekukinumab 4 (26,7)
Golimumab 1(6,7)
Behget Hastalig
infliksimab 6 (100)
Takayasu Arteriti
infliksimab 3(75)
Tosilizumab 1(25)
Diger (AAA-JRA /DHA/Erigkin
Baslangigh Still Hastaligi)
Tosilizumab 6 (100)
Viral Belirteglere Gore Gruplar
Grup 1 5(2,9)
Grup 2 13 (7,6)
Grup 3 14 (8,2)
Grup 4 114 (67,1)
Grup 5 24 (14,1)
Profilaktik Antiviral Tedavi
Alanlar
Grup 1 5(2,9)
Grup 2 0
Grup 3 0
Hepatit B Reaktivasyon Orani
Grup 1 0
Grup 2 0
Grup 3 1(7,1)

AAA:Ailevi Akdeniz Atesi, JRA:Juvenil Romatoid Artrit, DHA:Dev
Hucreli Arterit

Tartisma

Calismamizda RTX disi  biyolojik ilag  kullanan
hastalarimizin buyik oranda (%67,1) HBV serolojisi negatif
olan asisiz hastalar olduklar gbézlemlendi. Bu hastalar
astlama programi icin takip edildikleri aile saghgi
merkezlerine yonlendirildi.
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Hastalarimizda HBsAg pozitiflik orani %2,9 saptandi ve bu
hastalar inaktif tasiyici durumundaydi. Ulkemizde yapilan
calismalarda HBsAg pozitifligi %2,5-4 araligindadir’>?® ve
bu sonuglar calismamiz ile uyumludur. Bununla birlikte
anti-HBclgG pozitifligi calismamizda, tlkemizde yapilan
cok merkezli calisma® sonuclarina gére oldukga disiik
gozlendi (sirasiyla %15,8 ve %30,6). Ulkemizde HBV
prevalansinin batidan doguya dogru giderek arttigi
bilinmektedir, calismanin yapildigi boélge goz oOniline
alindiginda, HBclgG'nin daha disiik saptanmis olmasi
bununla agiklanabilir. Hastalarimizin biiylik gogunlugunun
(%67,1) HBV serolojisi negatif hastalardan olusmasi da bu
bolgede daha az HBV enfeksiyonu oldugunu destekler gibi
gorinmektedir.

Romatoloji hastalarinin  takiplerinde biyolojik ilag
baglanmadan ©nce bazi hastaliklar igin tarama ve
gerektiginde profilaktik tedavi ©nerilmektedir.’® Bu

nedenle tim hastalarimiza biyolojik tedaviler éncesinde
HBV agisindan tarama yapilmaktadir. Hastalarimizin biyiik
¢ogunlugu (%80) biyolojik ilag olarak anti-TNF ilaglar
kullanmaktadir.

TNF-a, enfeksiy6z ajanlara karsi proinflamatuar bir sitokin
olarak konakginin savunma mekanizmasinda 6nemli bir rol
oynar. TNF-a, HBV'ye 0zgli sitotoksik T lenfositleri
aracihigiyla HBV replikasyonunun inhibisyonunda gorev
alir.'’ TNF-a'nin baskilanmasi, HBV ile enfekte hepatosit
klirensini azaltarak HBV reaktivasyonun yol acabilir.®
Hastalarimizin  sadece birinde HBV reaktivasyonu
gozlenmis olup bu hasta anti-TNF tedavi almaktaydi.
Antiviral tedavi sadece inaktif tasiyici hastalarimiz
tarafindan kullanilmaktaydi; grup 2 ve 3’te profilaksi
tedavisi verilmemis olmasina ragmen reaktivasyon sikhgi
oldukga diisiik saptanmugtir.

Ayar ve ark.*nin calismasinda 275 hasta verisi incelenmis,
41 hastada uygulanan 53 biyolojik ilag (%52 anti-TNF geri
kalan TNF disi biyolojikler) tedavi kiirii degerlendirilmis ve
sadece bir hastada reaktivasyon saptanmistir. Bu hastanin
tosilizumab tedavisi aldigl, tedavi baslangicinda anti-
HBclgG ve HBV DNA testlerinin pozitif oldugu ve antiviral
tedavisini diizensiz kullandigi belirtilmistir.

Bozkurt ve ark.’nin® calismasinda anti-TNF ilag 6ncesi HBV
serolojisi bilinen 410 hasta degerlendirilmis, 61 hasta
reaktivasyon agisindan takip edilmis ve bir hastada
reaktivasyon gozlenmistir. Hasta AS nedeniyle anti-TNF
ilag kullanan ve kronik HBV enfeksiyonu nedeniyle
diizensiz antiviral tedavi almakta olan bir hasta olarak
sunulmustur.

Sayar ve ark.’nin'® calismasinda da anti-TNF kullanan 653
hastadan ge¢miste HBV enfeksiyonu geciren (HBsAg
negatif, anti-HBclgG pozitif, anti-HBs negatif veya pozitif)
ve antiviral tedavi almayan 90 hasta, karaciger fonksiyon
testi ve viral ylik takibi ile reaktivasyon agisindan
degerlendirilmis  ve higbir hastada reaktivasyon
gdzlenmemistir. Ulkemize ait bu veriler ¢alismamizla
uyumlu bulunmustur ve sonuglar anti-TNF tedavi
alanlarda profilaktik tedavi verilmeden de duslk bir
reaktivasyon orani oldugunu géstermektedir.

Bununla birlikte Lee ve ark.’nin*! yaptigi bir metaanalizde,
romatolojik hastalik nedeniyle anti- TNF tedavi alan,
HBsAg negatif ve anti-HBc pozitif 468 hastanin verileri 9
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calisma lzerinden degerlendirilmis ve 8 (%1,7) hastada
HBV reaktivasyonu goézlenmistir. Bu oran calismamiza
gore yliksektir.

TNF digi ilaglardan tosilizumab ile yapilan galismalarda
HBV reaktivasyonu agisindan farkli sonuglar elde
edilmistir. Ahn ve ark.nin?® calismasinda 39 RA
hastasindan 15’i HBsAg negatif ve anti-HBc pozitif seroloji
ile izlenmis ve tosilizumab tedavisi altinda reaktivasyon
gdzlenmemistir. Kuo MH ve ark.’nin?! calismasinda ise 7’si
HbsAg pozitif 64 hasta, HBsAg negatif ve anti-HBc pozitif
olan 97 RA hastasi 9 yil boyunca izlenmis ve HbsAg pozitif
grupta 3, diger grupta ise 1 hastada reaktivasyon
gozlenmistir. Bu nedenle tosilizumab altinda HBV
reaktivasyonu olabilecegi g6z onilinde bulundurulmal
sonucuna varimistir.

Diger bir TNF disi ilag olan abatasept kullanimi ile HBV
reaktivasyonu sikhgina dair uluslararasi farmakovijilans
veritabani kullanilarak retrospektif bir calisma yapilmistir.
Wang ve ark.’nin?? bu calismasina gére 1 Ocak 2006 ve 30
Haziran 2021 tarihleri arasinda 2886 ilag iliskili HBV
reakvitasyonu gozlenmis ve bunlarin 55 tanesi abatacept
ile iliskili bulunmustur. Abatacept maruziyeti ile HBV
reaktivasyonu arasinda pozitif bir iliski tespit edilmistir.
Megna ve ark.23 sekukinumab ile tedavi edilen 60 psoriazis
hastasini ortalama bir yillik tedavi sonrasinda, HBV ve HCV
reaktivasyonu agisinda degerlendirmislerdir. Bu hastalarin
13’Unde HbsAg pozitif, 19'unda anti-HbclgG pozitif ve
30’unda anti-HCV pozitif oldugu belirtilmis ve takip
sonrasinda, sadece bir hastada hem HBV hem HCV
reaktivasyonu goézlendigi bildirilmistir. Bizim calismamizda
TNF disi biyolojik ilaglar ile reaktivasyon gézlenmemistir.
Calismamizin az sayida olgu icermesi ve retrospektif
dizayni kisith yanlaridir; bununla birlikte uzun takip
sliresine sahip hastalarin g¢alismaya dahil edilmesi ve
hastalarin hem tedavi baslangicinda hem de takiplerde
HBV serolojisi, karaciger enzimleri ile ve gerekli
durumlarda HBV DNA ile izlemi guiglii bir yontdr.

Sonug olarak, RTX disi biyolojik ilaglarin HBV reaktivasyonu
agisindan orta risk tasidigi bilinmekle birlikte, ¢alismamiz
ve diger calisma verileri gz 6nline alindiginda gergek
yasamda Ozellikle anti-TNF ilaglarla reaktivasyonun
oldukga dusuk oldugu gorilmektedir. Bununla birlikte TNF
disi biyolojik ajanlar ile ilgili destekleyici daha fazla yayina
ihtiyag¢ vardir. Hastalarin biyolojik ila¢ baslanmadan 6nce
rehberler esliginde viral hepatit taramasinin yapilmasi ve
gerekli durumlarda ilag kullanimi 6nem tasimaktadir.
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EULAR 2023'te poster olarak yayinlanmistir (AB0016).
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Kocaeli Universitesi etik kurulu calisma protokoliinii

onaylamistir  (Tarih:10-Nisan-2023, Onay Numarasi:
2023/90).
Cikar Catismasi

Bu calismada herhangi bir kisi/kurum ile ¢ikar ¢atismasi
bulunmamaktadir.

420

Yazar Katkisi

0OO0l, EB ve DTK: Galisma fikri, hipotez, calisma tasarimi;
0OO0I, EB ve NG: Materyal hazirlama, veri toplama ve
analizi; DTK : Istatistik, OOl: Makalenin ilk taslaginin
yazilmasi; OOI, AY ve AC: Makalenin son haline getirilmesi
ve yayin slrecinin elestirel incelemesi.

Finansal Destek
Bu calisma higbir kurulug tarafindan desteklenmemistir.

Kaynaklar

1. Staren ED, Essner R, Economou JS. Overview of biological
response modifiers. Semin Surg Oncol. 1989;5(6):379—-384.
doi: 10.1002/s5u.2980050603.

2. Maini R, St Clair EW, Breedveld F et al. Infliximab (chimeric
anti-tumour necrosis factor alpha monoclonal antibody)
versus placebo in rheumatoid arthritis patients receiving
concomitant methotrexate: a randomised phase Il trial.
ATTRACT Study Group. Lancet. 1999 4;354(9194):1932-
1939. doi: 10.1016/s0140-6736(99)05246-0.

3. Siebert S, Tsoukas A, Robertson J, Mclnnes I. Cytokines as
therapeutic targets in rheumatoid arthritis and other
inflammatory diseases. Pharmacol Rev. 2015;67(2):280-
309. doi: 10.1124/pr.114.009639).

4. Ramiro S, Gaujoux-Viala C, Nam JL et al. Safety of synthetic
and biological DMARDs: a systematic literature review
informing the 2013 update of the EULAR recommendations
for management of rheumatoid arthritis. Ann Rheum Dis.
2014 ;73(3):529-535.doi:  10.1136/annrheumdis-2013-
204575.

5. Tozun N, Ozdogan O, Cakaloglu Y, et al. Seroprevalence of
hepatitis B and C virus infections and risk factors in Turkey:
A fieldwork TURHEP study. Clin Microbiol Infect. 2015
;21(11):1020-1026.doi: 10.1016/j.cmi.2015.06.028.

6. Pattullo V. Prevention of Hepatitis B reactivation in
thesetting of immunosuppression. Clin Mol Hepatol. 2016
;22(2):219-237.doi: 10.3350/cmh.2016.0024.

7. Reddy KR, Beavers KL, Hammond SP, Lim JK, Falck-Ytter YT
;American  Gastroenterological Association Institute.
American  gastroenterological  association institute
guideline on the prevention and treatment of hepatitis B
virus reactivation during immunosuppressive drug therapy.
Gastroenterology. 2015 ;148(1):215-219; quiz el6-7.doi:
10.1053/j.gastro.2014.10.039.

8. Raimondo G, Filomia R, Maimone S. Therapy of occult
hepatitis B virus infection and prevention of reactivation.
Intervirology. 2014;57(3-4):189-
95. doi:10.1159/000360943

9. Ayar K, Asan A, Hattatoglu DT. Evaluation of Hepatitis

B Seroprevalence and Hepatitis B Reactivation Frequency in

Rheumatology Patients Using Biological Drug Therapy.

Klimik Journal . 2021; 34(1): 42-49.doi:

10.36519/kd.2021.08

Bozkurt i, Bektas A. Anti-TNF alfa kullanan hastalarda

hepatit B reaktivasyonunun degerlendirilmesi. Dicle Med J.

2019; 46(3): 553 — 557

Lee YH, Bae SC, Song GG. Hepatitis B virus (HBV)

reactivation in rheumatic patients with hepatitis core

antigen (HBV occult carriers) undergoing anti-tumor

necrosis factor therapy. Clin Exp Rheumatol. 2013

;31(1):118-121.

Lee JM, Wei SC, Lee KM et al. Clinical Course of Hepatitis B

Viral Infection in Patients Undergoing Anti-Tumor Necrosis

10.

11.

12.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Isik ve ark., Biyolojik ilaglarda Hepatit B Seroprevalans ve Reaktivasyonu

Factor a Therapy for Inflammatory Bowel Disease. Gut
Liver. 2022;16(3):396-403.doi: 10.5009/gnl210081.

lgde FA, Taskin H, Igde M, Yazici Z, Atilla A. Where we are in
the fight against hepatitis B infection: Trends in hepatitis B
virus seroprevalence in Black Sea Region of Turkey. Niger J
Clin Pract. 2018; 21(1): 87-92. doi:
10.4103/njcp.njcp_368_16.

Akcam FZ, Uskun E, Avsar K, Songur Y. Hepatitis B virus and
hepatitis C virus seroprevalence in rural areas of the
southwestern region of Turkey. Int J Infect Dis. 2009; 13(2):
274-284. doi: 10.1016/].ijid.2008.07.005.

Altay T, Uskun E, Akcam FZ. Seroprevalence of hepatitis B
surface antigen and its correlation with risk factors among
new recruits in Turkey. Braz J Infect Dis. 2012; 16(4): 339-
344. doi: 10.1016/j.bjid.2012.06.003.

Karadag O, Kasifoglu T, Ozer B, et al.Romatolojik hastalarda
biyolojik ilag kullanimi 6ncesi (viral) hepatit tarama kilavuzu.
RAED Derg. 2015; 7(1):28-32. d0i:10.2399/raed.15.40085
Guidotti LG, Ishikawa T, Hobbs MV, Matzke B, Schreiber R,
Chisari FV. Intracellular inactivation of the hepatitis B virus
by cytotoxic T lymphocytes. Immunity. 1996; 4(1): 25-36
doi: 10.1016/s1074-7613(00)80295-2.

Peng G, Li S, Wu W, Tan X, Chen Y, Chen Z. PD-1
upregulation is associated with HBV-specific T cell
dysfunction in chronic hepatitis B patients. Mol Immunol.
2008; 45(4): 963-970. doi: 10.1016/j.molimm.2007.07.038
Sayar S, Kiirbliz K, Kahraman R et al. Risk of hepatitis B
reactivation during anti-TNF therapy; evaluation of patients
with past hepatitis B infection. Turk J Gastroenterol.
2020;31(7):522-528. doi: 10.5152/tjg.2020.19295.

Ahn SS, Jung SM, Song JJ, Park YB, Park JY, Lee SW. Safety of
tocilizumab in rheumatoid arthritis patients with resolved
hepatitis B virus infection: Data from real-world experience.
Yonsei Med J. 2018; 59(3): 452-456. doi:
10.3349/ymj.2018.59.3.452.

Kuo MH, Tseng CW, Lu MC et al. Risk of Hepatitis B Virus
Reactivation in Rheumatoid Arthritis Patients Undergoing
Tocilizumab-Containing  Treatment. Dig  Dis  Sci.
2021;66(11):4026-4034. doi: 10.1007/s10620-020-06725-
1.

Wang J, Zhang X, Geng X et al. Risk of hepatitis B virus
reactivation following treatment with abatacept: A
retrospective study of international pharmacovigilance
databases. EClinicalMedicine. 2022 5;48:101425. doi:
10.1016/j.eclinm.2022.101425.

Megna M, Patruno C, Bongiorno MR et al. Hepatitis Virus
Reactivation in Patients with Psoriasis Treated with
Secukinumab in a Real-World Setting of Hepatitis B or
Hepatitis C Infection. Clin Drug Investig. 2022 ;42(6):525-
531. doi: 10.1007/s40261-022-01163-5.

421



doi: 10.53446/actamednicomedia.1349664

Kocaeli Universitesi

Cilt: 6 Sayi: 3 Ekim 2023 / Vol: 6 Issue: 3 October 2023
https://dergipark.org.tr/tr/pub/actamednicomedia

Arastirma Makalesi | Research Article

AILEVi AKDENIiZ ATESi HASTALARINDA PRO-ATEROJENIK LiPiD PROFiLi VE
ATEROJENIK INDEKSIN DEGERLENDIRILMESI

ASSESSMENT OF PRO-ATHEROGENIC LIPID PROFILE AND ATHEROGENIC INDEX IN
PATIENTS WITH FAMILIAL MEDITERRANEAN FEVER
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Amag: Ailevi Akdeniz Atesi (FMF) kronik inflamasyon ile karakterize bir
hastaliktir. Bu hastalarinda artmis sitokin maruziyeti ile Dbirlikte
kardiyovaskiler hastalik (KVH) riskinde artis olmasi beklenir. Calismamizda
FMF hastalarinda KVH riskini belirlemek i¢in serum lipid parametrelerini ve
aterojenik indeksleri degerlendirmeyi amagladik.

Yoéntem: GCalismada ataksiz donemdeki 102 FMF hastasi ile 94 saghkh
kontrol retrospektif olarak degerlendirildi. Katiimcilarin verileri poliklinik
verileri incelenerek hastane bilgi sistemi Gzerinden kayit edildi. Aterojenik
indeksler lipid degerleri kullanilarak hesaplandi. FMF hastalari subklinik
inflamasyonun varligina gore iki gruba ayrildi.

Bulgular: Total kolesterol (TK), disik yogunluklu lipoprotein kolesterol
(LDL), aterojenik katsayi (AK), Castelli risk indeksi | ve Il (CRI-I ve Il)
dizeylerinin FMF grubunda saglikli kontrollere gore istatistiksel olarak
anlaml oranda daha dusiik oldugu tespit edildi (p<0,001). FMF hastalar
subklinik inflamayon varligina gore iki gruba aynldiginda yiksek
yogunluklu lipoprotein kolesterol (HDL) diizeyinin subklinik inflamasyonu
olan grupta olmayana gore istatistiksel olarak anlamli oranda daha dustik
oldugu (p=0,002), AK, CRI-I ve Il diizeylerinin ise daha yliksek oldugu tespit
edildi (p<0,05). FMF hastalarinda aterojenik indekslerle diger
parametreler arasindaki iligkiyi tespit etmek amaciyla yapilan korelasyon
analizinde plazma aterojenik indeksi, AK, CRI-I ve Il dizeyleriyle
sedimentasyon, trigliserid, LDL ve TK arasinda istatistiksel olarak anlamli
oranda pozitif korelasyon, HDL ile negatif korelasyon oldugu goruldu
(p<0,05).

Sonug: Bu ¢alismada diizenli kolsisin tedavisi alan FMF hastalarinda erken
ateroskleroz belirteglerinin bozulmadigl, ataksiz donemde o6zellikle
subklinik inflamasyonu olan FMF hastalarinda ise artmis ateroskleroz riski
oldugu gorildu. FMF hastalarinda aterosklerotik KVH’In 6ngorilmesinde
ek belirtegler olarak AK, CRI-I ve Il indekslerinin kullanilabilecegi tespit
edildi.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, plazma aterojenik indeksi,
aterojenik katsayl, Castelli Risk indeksi I, Castelli Risk indeksi Il

ABSTRACT

Objective: Familial Mediterranean Fever (FMF) is a disease characterized
by chronic inflammation. FMF patients are expected to have an elevated
risk of cardiovascular disease (CVD) associated with increased cytokine
exposure. In this study we aimed to assess serum lipid parameters and
atherogenic indices in order to determine the CVD risk in FMF patients.
Methods: A retrospective analysis of 102 FMF patients during the attack
free period, and 94 healthy controls was performed. Patient data were
retrieved from the charts and recorded to the hospital information
system. Atherogenic indices were calculated by using lipid values. FMF
patients were separated into two groups according to the presence or
absence of subclinical inflammation.

Results: Total cholesterol (TC), low density lipoprotein cholesterol (LDL),
atherogenic coefficient (AC), Castelli risk index | and Il (CRI-I and Il) were
statistically significantly lower in the FMF group compared to the healthy
controls (p<0.001). When FMF patients were separated into two groups
based on the presence of subclinical inflammation, high density
lipoprotein cholesterol (HDL) level was lower in the group with subclinical
inflammation compared to the one without (p=0.002), whereas AC, CRI-I
and Il levels were higher (p<0.05). A correlation analysis made to
determine the relationship between atherogenic indices and other
parameters in FMF patients revealed that there was a statistically
significant positive correlation between AC, CRI-l and Il versus
sedimentation, triglyceride, LDL and TC, and a negative correlation with
HDL (p<0.05).

Conclusion: This study showed that FMF patients under regular colchicine
treatment did not have a deterioration in early atherosclerosis markers.
On the other hand, FMF patients between the attacks, especially those
who have subclinical inflammation, had increased risk of atherosclerosis.
It was seen that AC, CRI-I and Il indices could be used as additional markers
to predict atherosclerotic CVD in FMF patients.

Keywords: Familial Mediterranean Fever, plasma atherogenic index,
atherogenic coefficient, Castelli Risk Index |, Castelli Risk Index II,
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Giris

Ailevi Akdeniz Atesi (Familial Mediterranean Fever, FMF)
tekrarlayan ates ataklari ve serozal yiizeylerin
inflamasyonu ile karakterize, otozomal resesif gegisli
otoinflamatuar bir hastaliktir. Prevelansi binde 0,1-1
arasinda degisir.?> Ataklar kendini genellikle 24-72 saat
icerisinde sinirlar. FMF gelisimden sorumlu gen 16.
kromozumun kisa kolunda yer alan MEFV (Mediterranean
fever) genidir ve anti-inflamatuar aktivitesi olan pirini
kodlar.> MEFV genindeki anormal mutasyonlar pirin
proteinin anormal sentezine neden olarak inflamasyonun
baskilanmasina engel olur. Mutasyon sonucu FMFin
kardiyometabolik komplikasyonlarinin patogenezinde
baslica rol alan, 6nemli bir inflamatuar sitokin olan IL-1
salinimi spontan olarak artar.* Saglikli bireylerle
karsilastirildiginda remisyon déneminde olan FMF
hastalarinda dahi proinflamatuar sitokinlerin dizeyi
ylksek olarak tespit edilmistir.> Kronik inflamasyonun
varhgl erken aterom plak olusumu da dahil plak
instabilitesi, trombis olusumu ve kardiyovaskiler olay
gelisimi gibi aterosklerozun tim evrelerine katkida
bulunur.® Sistemik inflamasyon ile seyreden Sistemik
Lupus Eritamatozus, Antifosfolipid Sendromu ve
Romatoid Artrit’li hastalarda erken ateroskleroz ile iliskili
mortalite oranlarinin arttigi bildirilmistir.” FMF'de erken
aterosklerozu arastiran ¢alismalar sinirhdir ve sonuglari
tartismalidir.®°

Serum lipid seviyesindeki anormallikler koroner arter
hastaliginin (KAH) gelisimi icin 6nemli bir risk faktoriddr.
Geleneksel olarak aterojenik lipid profili artmis total
kolesterol (TK), trigliserid (TG), dusuk yogunluklu
lipoprotein kolesterol (LDL) ve azalmis yliksek yogunluklu
lipoprotein kolesterolden (HDL) olusur. Son yillarda erken
ateroskleroz belirteglerini belirlemeye yoénelik 6nemli
calismalar yapilmistir. Plazma aterojenik indeksi (PAl),
TG'nin HDL'ye oraninin logaritmik donlisimudir ve
aterosklerotik kalp hastaligi ve kardiyak risk icin kullanilan
iyi bir belirteg olarak dnem kazanmustir.?® PAI’'nin hastalik
aktivitesi ile minimum seviyede degiskenlik
gosterebilecegi  bildirilmis ve  EULAR tarafindan
romatizmal hastaliklarda aterosklerotik kardiyovaskiler
hastaliklarin ~ (KVH)  risk  tahmininde  kullaniimasi
dnerilmistir.%*' Yeni yapilan calismalarda PAl disinda
serum lipid seviyeleri kullanilarak aterojenik katsayi (AK),
Castelli risk indeksleri | ve Il (CRI-I ve Il) gibi yeni pro-
aterojenik parametreler elde edilmis ve aterosklerotik

vakalarda daha iyi prognoz gostergeleri olarak
kullanilmiglardir. 1214
Literatirde FMF hastalarinda kardiyak riski

degerlendirmek icin lipid seviyelerinin ve aterojenik risk
indekslerinin kullanildigi sinirla sayida ¢alisma mevcuttur.

Bu calismanin amaci FMF hastalarinda KVH riskini
belirlemek igcin bir bltin olarak serum lipid
parametrelerini ve aterojenik indeksleri

degerlendirmektir.
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Yontem

Sakarya Universitesi Egitim Arastirma Hastanesi Dahiliye
ve/veya Romatoloji Poliklinigi’'ne 1 Ocak-30 Haziran 2023
tarihlerinde arasinda basvuran, Tel Hashomer Kriterlerine
gore FMF tanisi konulup takip edilen, ataksiz donemdeki
18-65 yas arasi 102 FMF hastasi ile dahiliye poliklinigine
rutin kontrol amacgh basvuran, yas ve cinsiyet olarak
benzer ozelliklere sahip 94 saglkli kontrol ¢alismaya dahil
edildi. Bilinen sigara, alkol kullanan, ek komorbiditesi,
gebelik oykisl, son 3 ay icerisinde enfeksiyoz hastalik
gecirme oykisi olan ve FMF atak donemindeki hastalar
¢alisma disi birakildi. Bu galisma Helsinki Deklorasyonu’na
uygun olarak yapildi. Calismada yer alan tim uygulamalar,
Sakarya Universitesi Yerel Etik Kurulu tarafindan
25.08.2023 tarihinde onaylandi (Etik kurul numarasi: E-
71522473-050.01.04-275956-265). Calismanin
retrospektif olmasi nedeniyle bilgilendirilmis onam formu
alinmadi.

Demografik ve Laboratuvar Verileri

Katihmcilarin yas, cinsiyet, laboratuvar tetkikleri, hastalik
siresi, aile 6ykusi, kolsisin kullanimi ve dozu gibi verileri
poliklinik dosyalari incelenerek hastane bilgi sistemi
Gzerinden retrospektif olarak kayit edildi. Boy-kilo 6lglimii
poliklinik kayrtlarindan elde edilip viicut kitle indeksi (VKi)
(kg/m?) hesaplandi. En az 8 saat siiren acliktan sonra
alinan kan o6rneklerinden elde edilen hemogram
parametreleri, glukoz, TG, TK, LDL, HDL, C-reaktive protein
(CRP), eritrosit sedimentasyon hizi (ESH), fibrinojen,
amiloid-A degerleri ¢alismaya dahil edildi. PAI (logl0
TG/HDL), AK (HDL disi kolesteroller/HDL) , CRI-I (TK/HDL)
ve CRI-II (LDL/HDL) serum lipid degerleri kullanilarak
hesaplandi. FMF hastalari  subklinik inflamasyonun
varhigina gore 2 gruba ayrildi. Ataksiz donemdeki hastada
en az bir akut faz reaktani yuksekligi (I6kosit>10 K/uL;
ESH>20 mm/h; CRP>6 mg/L; fibrinojen>4 g/dL) subklinik
inflamasyon olarak tanimlandi.*>6

istatistiksel Analiz

Calisma popiilasyonunun temel ozelliklerini kapsayacak
sekilde bir anlam saglamak amaciyla tanimlayici analizler
uygulandi. Olaslilik ve histogram grafikleri ile Kolmogorov-
Smirnov ve Shapiro-Wilk testleri kullanilarak verilerin
dagilim ozellikleri belirlendi. Parametrik dagilim o6zelligi
tasiyan degiskenlerin iki grup arasindaki
karsilastiriimasinda Bagimsiz Orneklem T-Testi kullanildi
ve ortalama deger beraberinde standart sapma ile ifade
edildi. iki farkli grup arasindaki kategorik degiskenlerin
karsilastirmasi i¢in Ki-kare testi kullanildi. Kategorik
degiskenler sayr ve yilzde seklinde sunuldu. Her iki
degiskenin de normal dagilima sahip oldugu goz oniine
alindiginda, Pearson korelasyon katsayisi ile buna eslik
eden anlamlilk diizeyleri hesaplandi. Istatistiksel
anlamliligi belirtmek igin p<0,05 anlamlilik esigi kabul
edildi. Tum istatistiksel analizler IBM SPSS yazilimi (Strim
22.0) kullanilarak gergeklestirildi.
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Bulgular

Galismaya 102 (%52,04) FMF hastasi ve 94 (%47,96)
saglikh kontrol olmak Uzere toplam 196 kisi dahil edildi.
FMF ve saglkli gruptaki katilimcilarin  demografik,
antropometrik ve laboratuvar parametreleri Tablo 1'de
Ozetlendi. FMF grubunun yas ortalamasi 36,51+9,80,
saghkh  grubun 37,63%8,06 vyildi (p=0,383). FMF
hastalarinin sikayet sliresi ortalama 15,34+9,40, tani
suresi ortalama 7,90+6,41 yildi. Hastalarin 28 (%27,5)

tanesinde apendektomi oykisi, 58 (%56,9) tanesinde
FMF pozitif aile oykisli mevcuttu. 93 (%92,2) hasta
kolsisin kullaniyordu ve ortalama kolsisin dozu 1,09+0,51
mg’di. Biyokimyasal parametreler ve aterojenik indeksler
degerlendirildiginde CRP ve ESH degerlerinin FMF
grubunda saglikli kontrollere gore istatistiksel olarak
anlamh oranda daha yiksek oldugu (p=0,002), TC, LDL,
CRI-I, CRI-Il ve AC degerlerinin ise daha dusik oldugu
tespit edildi (p<0,001). AIP dlzeyleri bakimindan 2 grup
arasinda anlamli fark saptanmadi (p=0,128).

Tablo 1. FMF hastalarinin ve kontrol gurbunun demografik verileri, laboratuvar 6zellikleri ve aterojenik indeksleri

Total
Saghkli grup (n=94)  FMF grubu (n=102) p
(n=196)

Cinsiyet, kadin, n(%) 130 (66,3) 61 (64,9) 69 (67,6) 0,644
Yas, yil 37,05+9,00 37,63%8,06 36,51+9,80 0,383
VKi, kg/m? 25,63+4,52 25,85+3,63 25,4345,22 0,521
Sistol, mmHg 104,47+13,50 105,23+14,12 103,82+13,00 0,481
Diastol, mmHg 65,88+8,74 66,88+8,81 65,10+8,65 0,184
Sikayet siiresi, yil - - 15,34+9,40 -
Tani siiresi, yil - - 7,90+6,41 -
Apendektomi, var, n(%) - - 28 (27,5) -
Aile dykiisi, var, n(%) - - 58 (56,9) -
Kolsisin kullanimi, var, n(%) - - 93 (92,2) -
Kolsisin dozu, mg - - 1,09+0,51 -
1 yildaki atak sayisi - - 2,67+4,98 -
Glukoz, mg/dL 89,52+11,73 90,93+8,93 88,22+13,74 0,101
CRP, mg/L 6,60+23,45 1,35+3,42 11,39+31,58 0,002
ESH, mm/h 13,36+13,28 10,3948,58 16,08+16,00 0,002
Lokosit, K/uL 7,11+1,98 7,11+1,90 7,11+2,06 0,990
Fibrinojen, g/dL - - 2,59+0,57 -
Amiloid A, mg/L - - 1,49+4,03 -
TK, mg/dL 207,11+46,56 224,18+46,18 191,39+41,24 <0,001
LDL, mg/dL 131,14+36,85 146,87+37,92 116,65%29,24 <0,001
HDL, mg/dL 50,34+12,77 49,96+13,91 50,70+11,69 0,687
TG, mg/dL 128,13+89,97 136,74+96,72 120,20+82,95 0,202
PAI 0,35%0,30 0,38+0,30 0,32+0,29 0.128
CRI-1 4,34+1,16 4,79+1,47 3,94+1,12 <0,001
CRI-II 2,77+1,01 3,16+1,11 2,41+0,75 <0,001
AK 3,34+1,36 3,79+1,47 2,94+1,12 <0,001

FMF: Ailevi Akdeniz Atesi, VKi: viicut kitle indeksi, CRP: C-reaktif protein, ESH: eritrosit sedimentasyon hizi, TK: total kolesterol, LDL: diisiik
yogunluklu lipoprotein kolesterol, HDL: yiiksek yogunluklu lipoprotein kolesterolden, TG: trigliserid, PAl: Plazma aterojenik indeksi, CRI |

ve II: Castelli risk indeksleri | ve I, AK: Aterojenik katsay

FMF hastalar subklinik inflamasyonun varligina gore 2
gruba ayrildi. Ataksiz donemde olan 45 (%44,1) FMF
hastasinda subklinik inflamasyon varligi tespit edilirken,
57 (%55,9) hastanin akut faz reaktanlari normal sinirlar
icerisindeydi (Tablo 2). Beklenenin tersine subklinik
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inflamasyon olmayan grupta son bir yilda gegirilen atak
sayisinin  subklinik inflamasyon olan gruba gore
istatistiksel olarak anlaml oranda daha fazla oldugu
gorildu (p=0,030). Hastalar akut faz reaktanlari agisindan
degerlendirildiginde CRP, ESH, Iokosit ve fibrinojen
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diizeylerinin subklinik inflamasyon olan grupta olmayana
gore istatistiksel olarak anlamli oranda daha yiksek
oldugu tespit edildi (sirasiyla p=0,003; p<0,001; p=0,003;
p<0,001). Lipid parametreleri ve aterojenik indeksler
karsilastirildiginda HDL dizeyinin subklinik inflamasyonu

olan grupta olmayana gore istatistiksel olarak anlamh
oranda daha dusiuk oldugu (p=0,002), CRI-I, CRI-Il ve AK
indekslerinin ise daha yiksek oldugu belirlendi (p<0,05).

Tablo 2. FMF hastalarinin subklinik inflamasyon varligina ve yokluguna gore demografik verileri, laboratuvar parametreleri

ve aterojenik indeksileri

Subklinik inflamasyon

Yok (n=57) Var (n=45) .
Cinsiyet, erkek, n(%) 20(35,1) 32(71,1) 0,327
Yas, yil 36,1849,68 36,93+10,05 0,700
VKi, kg/m? 24,47+4,56 26,61+5,77 0,049
Sistol, mmHg 104,12+13,30 103,44+12,74 0,794
Diastol, mmHg 63,35+13,30 64,78+8,66 0,741
Sikayet siiresi, yil 14,14+49,00 16,8749,77 0,151
Tani siiresi, yil 83,54+70,54 103,3+82,99 0,102
Apendektomi, var, n(%) 13 (22,8) 15 (33,3) 0,169
Ailede oykusii, var, n(%) 28 (49,1) 30 (66,7) 0,057
Kolsisin killanimi, var, n(%) 52(91,2) 41(91,1) 0,627
Kolsisin dozu, mg 1,10+0,50 1,07+0,52 0,737
1 yildaki atak sayisi 3,6116,29 1,47+2,02 0,030
Glukoz, mg/dL 86,2617,43 90,69+18,75 0,141
CRP, mg/L 3,13+0,39 21,80+45,73 0,003
ESH, mm/h 7,65+4,32 26,76%18,85 <0,001
Lokosit, K/uL 6,54+1,41 7,83+2,50 0,003
Fibrinojen, g/dL 2,35+0,41 2,89+0,60 <0,001
Amiloid A, mg/L 0,91+4,19 2,16+3,80 0,194
TK, mg/dL 195,31+39,34 186,41+43,47 0,288
LDL, mg/dL 118,12+29,74 114,78+28,82 0,636
HDL, mg/dL 53,88+10,83 46,67+11,60 0,002
TG, mg/dL 116,53+64,52 124,84+102,25 0,636
PAI 0,29+0,27 0,3610,30 0,211
CRI-I 3,74+0,94 4,19+1,28 0,045
CRI-II 2,27+0,66 2,58+0,82 0,033
AK 2,7440,94 3,19+1,28 0,045

FMEF: Ailevi Akdeniz Atesi, VKIi: viicut kitle indeksi, CRP: C-reaktif protein, ESH: eritrosit sedimentasyon hizi, TK: total kolesterol, LDL: diisiik
yogunluklu lipoprotein kolesterol, HDL: yiiksek yogunluklu lipoprotein kolesterolden, TG: trigliserid, PAIl: Plazma aterojenik indeksi, CRI |

ve |l: Castelli risk indeksleri | ve Il, AK: Aterojenik katsay!

FMF hastalarinda aterojenik indekslerle lipid profili ve
diger parametreleri arasindaki iliskiyi tespit etmek
amaciyla yapilan korelasyon analizi Tablo 3’te 6zetlendi.
PAI, AK, CRI-I ve Il dlizeyleriyle ESH, TG, LDL ve TK arasinda
istatistiksel olarak anlamli oranda pozitif korelasyon, HDL
ile negatif korelasyon oldugu tespit edildi (p<0,05) (Sekil
1).
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Tartisma

Sistemik inflamasyonun endotel disfonksiyonu ve
ateroskleroz gelisimde o6nemli bir roli oldugu
bilinmektedir.® FMF hastalarinda artmis sitokin maruziyeti
ile birlikte aterosklerotik slrecin hizlanmasi ve KVH
riskinde artis olmasi  beklenir.'?  Bu hizlanmis
aterosklerotik  siirecin  patogenezinde lipid profili
degisikliklerinin ve aterojenik indekslerin rollinG arastiran
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az sayida ¢alisma mevcuttur. Bu nedenle galismamizda
FMF hastalarinda KVH riskini belirlemek igin bir butiin

olarak serum lipid parametrelerini ve aterojenik indeksleri
degerlendirmeyi amagladik.

Tablo 3. FMF hastalarinda aterojenik indeksler ile lipid diizeyleri ve diger parametreler arasindaki korelasyon analizi

AK CRI-I CRI-1I PAI
N=102
r p r p r p r p

Sikayet siiresi 0,010 0,922 0,010 0,922 -0,008 0,937 0,004 0,969
Tani siiresi 0,029 0,769 0,029 0,769 -0,058 0,565 0,066 0,508
Kolsisin dozu, mg 0,044 0,662 0,044 0,662 -0,026 0,797 0,094 0,349
Bir yildaki atak sayisi -0,062 0,538 -0,062 0,538 -0,073 0,468 -0,037 0,713
Fibrinojen, g/dL 0,170 0,095 0,170 0,095 0,175 0,084 0,140 0,168
ESH, mm/h 0,281 0,004 0,281 0,004 0,216 0,029 0,232 0,019
CRP, mg/L 0,130 0,194 0,130 0,194 0,118 0,238 0,145 0,145
Lokosit, K/uL 0,048 0,634 0,048 0,634 0,058 0,563 0,065 0,519
Amiloid A, mg/L 0,152 0,205 0,152 0,205 0,146 0,225 0,206 0,084
HDL, mg/dL -0,629 0,000 -0,629 0,000 -0,614 0,000 -0,668 0,000
LDL, mg/dL 0,530 0,000 0,530 0,000 0,629 0,000 0,368 0,000
TG, mg/dL 0,815 0,000 0,815 0,000 0,635 0,000 0,858 0,000
TK, mg/dL 0,525 0,000 0,525 0,000 0,528 0,000 0,417 0,000

N: toplam sayi, AK: Aterojenik katsayi, CRI | ve II: Castelli risk indeksleri | ve I, PAl: Plazma aterojenik indeksi, ESH: eritrosit sedimentasyon
hizi, CRP: C-reaktif protein, HDL: yliksek yogunluklu lipoprotein kolesterol, , LDL: diisik yogunluklu lipoprotein kolesterol, TK: total

kolesterol

Ayni zamanda geleneksel aterojenik lipid profili ile uyumlu
olan distk HDL ve yiksek TG seviyeleri inflamatuar
hastaliklarda gorilen karakteristik lipid
degisiklikleridir.**® Literatiirde FMF hastalarinda lipid
seviyelerinin  degerlendirildigi  ¢alismalarda  geliskili
sonuglar elde edilmistir. 2014 yilinda yayinlanan iki
calismada FMF hastalarinda saglikli kontrollere gére HDL
diizeylerinin anlamli oranda daha dlsik oldugu tespit
edilse de diger kigik o6rneklem baylkligine sahip
calismalarda FMF hastalariniile saghkh kontroller arasinda
lipid profilleri bakimindan fark bulunamamigtir. %921 2022
yilinda vyayinlanan 164 FMF hastasi ve 160 saglikli
kontroliin dahil edildigi baska bir calismada ise TK, TG ve
LDL seviyelerinin FMF grubunda anlamli oranda daha
ylksek oldugu tespit edilmis fakat HDL diizeyleri iki grupta
da benzer bulunmustur.?? Calismamizda TK ve LDL
dizeylerinin beklenenin aksine saglikhh grupta FMF
grubuna gore istatistiksel olarak anlamda oranda daha
yuksek oldugu tespit edilirken, TG ve HDL dlzeyleri
acisindan iki grup arasinda fark bulunamadi. Ataksiz
dénemde olan FMF hastalari subklinik inflamasyon
varligina gore 2 gruba ayrildiginda ise literatiirle uyumlu
sekilde subklinik inflamasyonu olan grupta HDL
seviyelerinin daha distk oldugu gorildi (p=0,002). Sari ve
ark.’nin yapmis oldugu ¢alismada da FMF ile kontrol grubu
karsilastirildiginda lipid dizeylerinin benzer oldugu
bulunmus ve duzenli kolsisin tedavisi alan hastalarda
erken ateroskleroz belirteglerinin bozulmadigi
vurgulanmistir.?® FMF hastalarinda iskemik kalp hastalig
(IKH) prevalansinin ilk degerlendirildigi calismalardan biri
olan Langevitz ve ark. yapmis oldugu calismada FMF
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hastalarindaki IKH prevalansini  %15,5 orani ile
beklenenden daha diisiik oldugunu tespit edilmistir.®
Daha sonra FMF’li hastalarda iKH riskinin arttig1 gdsteren,
bilinen ilk galisma 2020 yilinda yayinlanmis ve Langevitz’in
¢alismasinda prevelansin dasiik bulunmasinin  sebebi
kolsisinin koruyucu roliine baglanmistir.?
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Sekil 1. FMF hastalarinda aterojenik indekslerle HDL, LDL,
TG, ESH ve TK arasindaki korelasyon analizi

Calismamizda da 93 (%92,2) hastada diizenli kolsisin
kullanimi mevcuttu; beklenenin aksine lipid seviyelerinin
saglikh  kontrollerde FMF grubuna goére yliksek
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bulunmasinin nedeni FMF grubunda kullanilan kolsisinin
anti aterojenik ve lipid diisuriicti etkilerine baglandi.?*2>
Dislipidemi olarak tanimlanan yiksek TG, TK, LDL ve
azalmig  HDL degerlerinin  kardiyovaskiler  riski
tanimlamada yetersiz oldugu diisinilmis ve klinikte bu
riski daha iyi Ongoérebilmek icin lipid profillerinin
kullanildigi yeni indeksler arastiriimaya baslanmistir.
Genel olarak CRI, PAlI ve AK'nin ateroskleroz gelisimini
ongérmede lipid parametrelerinden daha glgli
gostergeler olarak kullanilabilecekleri bildirilmistir.2627
Son zamanda vyapilan c¢alismalarda romatolojik
hastaliklarda da 6zellikle PAI'nin KVH riskini 6ngérmede iyi
bir belirte¢ olabilecegi tespit edilmistir.!*?® icli ve ark.
yaptigl bir calismada FMF hastalarinda PAI degerleri ile
preklinik aterosklerozu tanimlamada kullanilan karotis
intima media kalinhg arasinda pozitif bir korelasyon
oldugunu saptanmistir.?’ 63 FMF hastasinin dahil edildigi
baska bir calismada da hem PAI hem de AK, CRI-I ve Il
diizeylerinin FMF’li hastalarda saglkl kontrollere gore
anlamh oranda daha yiksek oldugu tespit edilmis ve bu
indekslerin  FMF  hastalarinda  aterosklerotik  risk
degerlendirmesinde ek gostergeler olarak
kullanilabilecekleri belirtilmistir.3° Calismamizda
aterojenik indeksler degerlendirildiginde beklenenin
aksine FMF grubunda saglikli kontrollere gore CRI-I, CRI-II
ve AK degerlerinin istatistiksel olarak anlamli oranda daha
disik oldugu tespit edildi (p<0,001). PAI dizeyleri
bakimindan 2 grup arasinda anlamh fark saptanamadi
(p=0,128). FMF hastalari subklinik inflamasyon varligina
gore kendi icerisinde iki gruba ayrildigindaysa literatir ile
uyumlu sekilde subklinik infalamasyon olan grupta
olmayana gore CRI-I, CRI-Il ve AK diizeylerinin istatistiksel
olarak anlamh oranda daha vyiksek oldugu saptandi
(p<0,005), fakat PAI diizeylerinin iki grupta da yine benzer
oldugu gorildi (p=0,211).

FMF hastalarinda aterojenik indekslerle lipid profili ve
diger parametreler arasindaki iliskiyi tespit etmek
amaciyla yapilan korelasyon analizinde PAI, AK, CRI-I ve Il
diizeyleriyle ESH, trigliserid, LDL ve TK arasinda istatistiksel
olarak anlaml oranda pozitif korelasyon, HDL ile negatif
korelasyon oldugu tespit edildi (p<0,05). i¢li ve ark. yaptigi
calismada da ¢alismamiza benzer sekilde AIP ile TK, TG ve
LDL arasinda pozitif, HDL arasinda negatif korelasyon
oldugu tespit edilmistir.?°

Calismamizin  bazi  sinirlamalari  vardi.  Calismanin
retrospektif ve tek merkezli yapilmasi, FMF hasta sayisinin
nispeten az olmasi en 6nemli sinirlamalariydi. Kolsisin
kullanmayan hasta sayisinin az olmasindan dolayr bu
gruptaki hastalarla alt grup analizi yapilamadi. Calismaya
dahil edilen katihmcilarda sigara kullanimi, diyabetes
mellitus gibi diger geleneksel aterosklerotik risk
faktorlerinin dislanmis olmasi ve ataksiz donemdeki FMF
hastalarinin subklinik inflamasyon varligina gore iki gruba
ayrihp alt  grup analizi  yapimasi  galismamizin
avantajlarindandi.

Literatirde FMF hastaligi ile subklinik ateroskleroz
arasindaki iliskinin degerlendirildigi calismalarda celiskili
sonuglar elde edilmistir. Calismamizda da beklenenin
aksine TK, TG, LDL, AK, CRI-I ve Il diizeylerinin saglikh
grupta FMF grubuna goére daha yiiksek oldugu tespit edildi
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ve bu sonug kolsisinin koruyucu roliine baglandi. Ozellikle
ataksiz donemde subklinik inflamasyonu olan FMF
hastalarinda ise olmayanlara gore literatirle uyumlu
sekilde HDL degerinin diisuk, AK, CR-I ve Il dizeylerinin ise
yuksek oldugu saptandi.

Sonug olarak galismamizda dizenli kolsisin tedavisi alan
FMF hastalarinda erken ateroskleroz belirteglerinin
bozulmadigi, ataksiz doénemde ozellikle subklinik
inflamasyonu olan FMF hastalarinda ise artmisg
ateroskleroz riski oldugu gorildi. FMF hastalarinda
aterosklerotik KVH’In  &ngoériilmesinde ek belirtegler
olarak AK, CRI-I ve Il indekslerinin kullanilabilecegi tespit
edildi.
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Amag: in vivo konfokal mikroskopi (IVKM), periferik sinir sisteminin kiigiik
lifleri olan subbazal kornea sinir liflerini degerlendirmek igin hizli, invaziv
olmayan bir yontemdir. Kornea sinir lifi degisiklikleri diyabetik periferik
néropatinin bir belirteci olabilir. Bu ¢alismanin amaci IVKM yéntemini
kullanarak diyabetes mellitus (DM) tanisi olan hastalardaki olasi korneal
sinir lifi degisikliklerini incelemektir.

Yéntem: Tip 2 DM tanili hastalarin kornea innervasyon paternini VKM
kullanarak inceledik. DM hastalari ile kontrol grubunun korneal
parametreleri karsilastirildi. DM hastalarinin hemoglobin Alc (HbAlc)
degerleri ve hastalik sureleri kayidedildi ve korneal parametreler ile
korelasyonuna bakildi.

Bulgular: Yas ortalamasi 54,2+10,6 olan toplam 31 DM hastasi ve yaslari
eslestirilmis (51,1+10,0 yil) 30 kontrol grubu degerlendirildi. Korneal epitel
sayisi DM grubu ile kontrol grubunda benzerdi. Korneal subbazal pleksus
(SBP) yogunlugu DM grubunda kontrol grubuna kiyasla anlamh dustkta
(p=0,001). SBP gbvde yogunlugu DM grubunda istatistiksel anlamli azdi
(p=0,038). SBP dal yogunlugu DM grubunda, kontrol grubuna kiyasla
duslktt (p=0,095).

Sonug: Konfokal mikroskopi, in vivo olarak kornea sinir liflerindeki
degisiklikleri gostermek igin degerli bir aractir. Bu teknik, diyabetik sinir lifi
hasarini daha erken gésterme yetenegine sahip olabilir.

Anahtar Kelimeler: in vivo korneal konfokal mikroskopi, diyabetes
mellitus, korneal subbazal pleksus

ABSTRACT

Obijective: : In vivo confocal microscopy (IVCM) is a rapid, noninvasive
method to evaluate subbasal corneal nerve fibers, which are small fibers
of the peripheral nervous system. Corneal nerve fiber changes may be a
marker of diabetic peripheral neuropathy. The aim of this study is to
examine possible corneal nerve fiber changes in patients with diabetes
mellitus (DM) using IVCM method.

Methods: We examined the corneal innervation pattern of patients with
type 2 DM using IVCM. Corneal parameters of DM patients and control
groups were compared. Hemoglobin Alc (HbAlc) values and disease
duration of DM patients were recorded and their correlation with corneal
parameters was evaluated.

Results: A total of 31 DM patients aged 54.2+10.6 years and 30 age-
matched (51.1+10.0 years) control groups were evaluated. The number of
corneal epithelium was similar in the DM group and control group. Corneal
subbasal plexus (SBP) density was significantly lower in the DM group
compared to the control group (p=0.001). SBP trunk density was
significantly decreased in the DM group (p=0.038). SBP branch density was
lower in the DM group compared to the control group (p=0.095).
Conclusion: Confocal microscopy is a valuable tool for demonstrating
changes in corneal nerve fibers in vivo. This technique may have the ability
to show diabetic nerve fiber damage earlier.

Keywords: In vivo corneal confocal microscopy, diabetes mellitus, corneal
subbasal plexus
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Giris

Uluslararasi Diyabet Federasyonu, su anda diinya ¢apinda
463 milyon insanin diyabetes mellitus (DM) ile yasadigini
tahmin ediyor ve bu sayinin 2030'a kadar 575 milyonu
asacagini éngoriiyor.! Diyabetik periferik néropati (DPN),
DM'li hastalarin en az %50'sini etkileyen, diyabetin en sik
gorilen uzun vadeli komplikasyonlarindan biridir ve tip 2
diyabet tanisi alan hastalarda diyabetle iliskili mortalite
icin bagimsiz bir belirtectir.?3

Baslangigta kiguk miyelinsiz C liflerini etkileyen duyusal
kayip ve agri, ardindan buyik, miyelinli sinir lifi tutulumu
ile karakterizedir. Diyabetik ndropati esas olarak periferik
sinir duyarliiginin kaybu ile iliskilidir.* Kiiciik sinirler en sik
etkilenen liflerdir ve bunlarin kaybi ayak Ulserasyonuna,
Charcot noroartropatisine  ve alt ekstremite
amputasyonuna yol agar.>® Periferik sinir sisteminin bir
bileseni olarak kabul edilen korneanin subbazal sinir
pleksusu da benzer sekilde etkilenebilir ve hasar, somatik
sinir bozuklugunun ciddiyeti ile dogrudan iliskilidir.*’

in vivo konfokal mikroskopi (iVKM) arastirmacilarin
kornea katmanlarini dogru bir sekilde incelemesine izin
veren invaziv olmayan bir tekniktir ve néropatinin erken
teshisi icin gecerli bir ybntem olarak kabul
edilmektedir.® Kiigiik |if néropatisinin tanisinda standart
metot deri punch biyopsisidir, ancak bu yontemin invaziv
olmasi ve profesyonel laboratuvarda degerlendirme
gerektirmesi yeni yontemlerin arastirilmasini  tesvik
etmektedir. Yapilan calismalar iIVKM’nin korneal subbazal
sinir pleksusunu olcerek diyabetik periferik néropatisi olan
ve olmayan hastalari noninvaziv ve hizli bir sekilde ayirt
edebildigini ortaya koymustur.5® Ayrica, birka¢ calisma,
korneal konfokal mikroskopinin, deri punch biyopsisi ile
iliskili bozulmus glukoz toleransi olan vakalarda kigik lif
hasarini  tespit  edebildigini  gostermistir. Diyabetli
hastalarda intra-epidermal sinir lifi yogunlugunda (IENFD)
ve akson refleks aracili vazodilator yanitta erken bir
azalma vardir ve bu da subklinik patolojiyi gésterir.®
Diyabetik periferik noropatinin tanisi, ndéropatinin
semptomlarina ve/veya bulgularina ve yalnizca blyuk lif
fonksiyonunu yansitan sinir iletim calismalarina (NCS)
dayanmaktadir, ancak onceki ¢alismalar, diyabette
periferik sinirlerde en erken hasarin kiguk lif sinirlerini
icerdigini 6ne stirmislerdir.’%!2 Bu calismanin amaci iVKM
yontemini kullanarak DM tanisi olan ancak diyabetik
retinopati gelismemis hastalardaki olasi korneal sinir lifi
degisikliklerini incelemektir.

Yontem

Hastalar

Calisma Helsinki Deklarasyonu ilkelerine uygun olarak
yapildi ve Kocaeli Universitesi Etik Kurulu calisma planini
onayladi. Calismaya yazili bilgilendirilmis onam veren
katihmcilar dahil edildi. 40 ila 60 yas arasi ve ADA
(Amerikan Diyabet Dernegi)'ya gore tip 2 DM ve diyabetik
retinopati bulgusu olmayan 31 hastanin 31 g6zl ve 30
saghkh  kontrolin 30 gozii  ¢alhismaya  dabhil
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edildi. Katihmcilarin galismaya yalnizca sag gozleri dahil
edilmistir.

Tum katilimcilara gorme keskinligi testi, 6n segment
biyomikroskopisi, goz ici basinci degerlendirmesi ve
fundus muayenesi dahil olmak tizere tam bir oftalmolojik
degerlendirme vyapildi. Diyabetli hastalara noropati
semptom profili (NSP) degerlendirmesi yapildi. Néropatisi
olan hastalar c¢alisma disi birakildi. Ayrica diyabetik
popilasyonun siklikla eslik eden hastaliklari olmasina
ragmen, yalnizca hipergliseminin insan goézli Uzerindeki
etkilerini incelemek igin hipertansiyon, hiperlipidemi veya
diger kardiyovaskiler hastaliklardan etkilenmis olan
bireyleri ¢calisma disinda tuttuk.

Kontakt lens kullanma veya refraktif cerrahi, malignite,
B12 vitamini eksikligi, ailesel kalitsal periferik néropati,
korneayi etkiledigi bilinen sistemik hastalik, aktif diyabetik
ayak Ulserasyonu, kronik kornea patolojileri, okiler
travma veya onceki okiler cerrahi 6ykisi olanlar ¢alisma
disi birakildi.

Kornea Konfokal Mikroskopisi

Kornea goriintileri bir Heidelberg Retina Tomografisi (HRT
Ill, Rostock Cornea Module, Heidelberg Engineering,
Heidelberg, Almanya) kullanilarak alinmistir. Kornea
bitunligu yarik lamba muayenesi ile dogrulandi. Lokal
anestezik olarak %0,4 benoksinat hidroklorir kullanildi ve
lens ile tek kullanimhk lens kapagi arasina bir damla
Viscotears® Sivi Jel kullanildi.

iVKM ile merkezi korneanin tiim derinligi boyunca,
ozellikle alt bazal sinir tabakasi boyunca dort tarama
dongisi gergeklestirildi. Derinlik, odak konumu ve
kontrast kriterleri izlenerek goz basina 3 gorinti segcildi.
Gorilintl basina piksel sayisi 300 dpi idi. Image) yazihimi
(sirim 1.41, Ulusal Saghk Enstittileri, ABD) kullanilarak
hasta teshisi bilgisi olmadan korneal sinir 6lgimi koér bir
sekilde gerceklestirildi. Calisilan parametreler, pm/mm?2
cinsinden ifade edilen korneal sinir uzunlugu ve kalinligini
icermektedir. Gorlntli bolimiinin her bir lifi olgllerek
sinir kalinligi ve uzunlugu degerlendirildi ve tim uzunluk
boyunca sinirleri 6lgerek sinir kalinlik degerleri elde edildi.
Korneal epitel sayisi (no./mm2), kornea sinir lifi yogunlugu
(no./mm2), korneal endotel sayisi (no./mm2) ve kornea
sinir gévdesi yogunlugu (major no./mm2) degerlendirildi
(Sekil 1). DM hastalarinin HbAlc degerleri ve hastalik
sireleri  kaydedildi ve korneal parametreler ile
korelasyonuna bakildi.

Sekil 1. in vivo korneal konfokal mikroskopide (IVKM)
korneal epitel (A), subbazal sinir pleksusu (B) ve korneal
endotelin (C) degerlendirilmesi
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istatistiksel Analiz

Tum istatistiksel analizler IBM SPSS 20.0 (SPSS, Chicago, IL,
ABD) ve MedCalc 14.0 kullanilarak yapildi. Normallik
varsayimini  degerlendirmek i¢in Shapiro-Wilk testi
kullanildi. Sayisal degiskenler, ortalamatstandart sapma
veya (normal dagilim olmamasi durumunda) medyan (25.-
75. ylzdelik) ile normal dagilima bagh olarak sunuldu.
Kategorik degiskenler sayi (ylzde) olarak Ozetlendi.
Gruplar arasindaki sayisal degiskenlerin karsilastiriimasi,
hangisi uygunsa, bagimsiz 6rneklem t-testi/Mann-
Whitney U testi kullanilarak yapildi. Siurekli degiskenler
arasindaki iliskiler Spearman korelasyon analizi ile ve iki
kategorik degisken arasindaki iliski Ki-kare testi ile
incelendi. istatistiksel anlamlilik icin p degeri <0,05 yeterli
kabul edildi.

Bulgular

Yas ortalamasi 54,2+10,6 olan toplam 31 DM hastasi ve
yaslar eslestirilmis (51,1+10,0 yil) 30 kontrol grubu
degerlendirildi. DM olgularinda hastalik siiresi ortalama
9,743,5 yildi ve olgularin HbAlc degerleri ortalama
%7,7610,82 idi (Tablo 1). DM ve kontrol grubuna ait
korneal degerler Tablo 2’de g6sterilmistir. Korneal epitel
sayisi diyabetik grupta 5863,9+700/mm?  kontrol
grubunda 5875,8+1146 /mm? idi (p=0,961). Korneal
subbazal pleksus (SBP) yogunlugu diyabetik grupta
(3366,1+1764,8/mm?) kontrol grubuna
(9369,1+2838,37/mm?) gdére anlamh distiktii (p<0,001).
SBP goévde yogunlugu diyabetik grupta 30,7+8,5/mm?;
kontrol grubunda 36,8+9,8/mm? olup diyabetik grupta
istatistiksel anlamh azdi (p=0,011). SBP dal yogunlugu
diyabetik grupta 50,7+26,0/mm?; kontrol grubunda
63,2+15,3/mm? (p=0,025) idi. Korneal endotel sayis
diyabetik grupta (2883,4+508,6 no./mm?) kontrol
grubuyla (2987,0+543,5 no./mm?) benzerdi (p=0,441).
HbAlc ve hastalik siresi ile tin korneal konfokal
mikroskopi parametreleri arasinda korelasyon olmadigi
gorildi (p>0,05) (Sekil 2). IVKM, kornea yaralanmasi
veya keratit riski ¢cok dusik olan bir kornea temas
teknigidir; ancak hastalarimizda bu komplikasyonlardan
herhangi biri gelismedi.

Sekil 2. Korneal subbazal sinir pleksusu yogunlugunun
hastalik siiresi (A) ve HbA1C degerleri (B) ile korelasyonu
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Tablo 1. DM ve kontrol grubunun demografik ve klinik verileri

DM grubu Kontrol grubu p
Yas (yil) 54,2+10,6 51,1+10,0 0,241°
Cinsiyet (n) 1,0
Kadin 14 15
Erkek 17 16
Hastalik suresi (yil) 9,7+3,5 - -
HbA1C (%) 7,76+1,3 4,31+1,6 <0,001"

DM: Diyabetes Mellitus, SBP: Subbazal Pleksus
"Bagimsiz érneklem t-testi
“*Ki-kare testi

Tablo 2. DM ve kontrol grubunun korneal konfokal mikroskopi
parametreleri

DM grubu Kontrol grubu p*
Epitel 5863,9+700,0 5875,8 +1146,0 0,961
SBP Yogunlugu | 3366,1+1764,8 9369,1+2838,3 <0,001
SBP Govde 30,748,5 36,819,8 0,011
SBP Dal 50,7£26,0 63,2+15,3 0,025
Endotel 2883,41508,6 2987,0+£543,5 0,441

DM: Diyabetes Mellitus, SBP: Subbazal Pleksus
"Bagimsiz érneklem t-testi

Tartisma

Calismamizda diyabetik retinopati bulgusu olmayan tip 2
DM hastalarinda korneal konfokal mikroskopi bulgularini
inceledik. DM grubunun subbazal sinir lifi yogunlugunun
kontrol grubuna goére anlamh derecede diisik oldugu
goriuldi. Ana sinir govdeleri ve dal yogunlugu
incelendiginde DM olan hastalarda azalma oldugu
goruldu. Aradaki fark istatistiksel anlamhliga oldukca
yakindi. Zayif glisemik kontrol, DM’de daha ylksek
komplikasyon prevalansi ile iliskili olmasina ragmen,
HbAlc ile konfokal mikroskobik degiskenler arasinda
herhangi bir korelasyon bulamadik.

Diyabetli  hastalarda  intra-epidermal  sinir lifi
yogunlugunda (IENFD)’ ve akson refleks aracili vazodilator
yanitta® erken bir azalma vardir ve bu da subklinik
patolojiyi gosterir. Diyabetik periferik néropati, diyabetin
en sik gorilen uzun vadeli komplikasyonlarindan biridir?
ve tip 2 DM tanisi alan hastalarda diyabetle iligkili
mortalite icin bagimsiz bir belirtectir.? intraepidermal sinir
liflerinin (IENF) olgiimii, kiigtk lif ndropatisinin mevcut
altin standart 6lcistdir.® Ancak bu, cilt biyopsisi
gerektiren minimal invaziv bir prosedirdiir. Giderek artan
saylida veri, korneal konfokal mikroskopinin hem yerlesik
hem de erken diyabetik noropatiyi teshis etmek igin
kullanilabilecegini disiindiirmektedir.***8 IENFD ile IVKM
kullanilarak elde edilen korneal sinir morfolojisi arasinda
bir korelasyon gésterilmistir.t>

Tip 2 DM’de sudomotor fonksiyon ve kornea sinir lifi
patolojisi arasindaki iliskisinin incelendigi bir ¢alismada
Korneal sinir liflerinin  morfolojik  parametreleri,
sudomotor fonksiyonu normalken, diyabetik noropati
gelismesinden once (evre 1) bozuldugu gosterilmis; bu
nedenle, C lifi hasarinin, sudomotor disfonksiyonun
gelisiminde hiyerarsik bir  rol oynayabilecegi
distnilmistir.® Erken kornea sinir lifi hasar, sinir
iletimindeki degisikliklerden o6nce bozulmus glikoz
toleransi olan kisilerde gosterilmistir.'”'® Benzer sekilde
bu calismada klinik noéropatisi olmayan Tip 2 DMli
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katilimcilarda korneal sinir o6lgimlerinde anlamli bir
azalma gozlemledik. Bu, diyabette néronal hasari gosteren
erken degisiklikleri tespit etmede in vivo korneal konfokal
mikroskopi kullanimini destekler. Yapilan baska bir
calismada Noropatisi olmayan Tip 2 DM’li katilimcilarda
kornea sinir lifi yogunlugundaki degisikliklerin belirgin
oldugu gdsterilmis.?’ IVKM'nin bir sinirlamasi, herhangi bir
zamanda toplam subbazal sinir pleksusunun yalnizca bir
kisminin taranmasina izin veren nispeten kiiglik goris
alanina sahip olmasidir. Calismamizda benzer sekilde
diyabetik noéropati gelismemis diyabetik hastalarda
korneal sinir liflerinde degisiklikler oldugunu gosterdik.
Bitirgen ve ark. DM hastalarinda yaptiklari korneal
konfokal c¢alismasinda HbAlc ile korneal mikroskobik
degisikliklerde bir korelasyon saptamamis.?t Farkliligin
olmamasinin olasi bir agiklamasi, HbAlc degerlerinin in
vivo korneal konfokal mikroskopi incelemesi sirasinda
Olglilmesi ve bu nedenle komplikasyonlarla daha yakindan
iliskili olabilecek 6nceki glisemik durumu dogru sekilde
yansitmamasi olabilecegi ileri slrilmastdr. Biz de
calismamizda, onceki ¢alismalara benzer sekilde HbAlc
degerleri ile korneal konfokal mikroskopi parametreleri
arasinda iliski saptamadik.

Mevcut ¢alismanin en biyik kisitlamasi, calismanin kiiguk
boyutu ve ayni zamanda randomizasyon ve plasebo
kontrolinin olmamasidir. Bu nedenle bulgularimizi
dogrulamak icin aktif mtdahalenin yapildigi daha biyik,
randomize bir ¢alismaya ihtiyag vardir.

Sonug olarak, bu ¢alisma diyabetik néropatili ve diyabetik
noropati gelismemis tip 2 DM hastalarinda, korneal sinir
lifi tabakasinda degisiklikler oldugunu go6stermistir.
IENFD'nin belirlenmesi igin invaziv bir deri biyopsisi
gerektiginden, IENFD, kiguk C liflerinin morfolojisini
degerlendirmek icin rutin bir klinik prosedir olarak
kullanilamaz. Bununla birlikte, o©zellikle korneal sinir
anormallikleri, diyabetik retinopati gelismeden Once
ortaya cikiyor gibi goriinmektedir. DM hastalarinda
diyabetik noéropati ile ilgili korneal konfokal mikroskopisi
yeni bir ydontem olarak kullanilabilir ki bu yéntemle heniiz
buyuk sinir lifleri etkilenmeden kiguk sinir lifi hasarinin
tespit edilebiliyor olmasi bir avantaj da
saglayabilir. Diyabetik retinopati ile VKM bulgulari
arasindaki iliskiyi tam olarak anlamak igin ileri calismalara
ihtiyag vardir.

Etik Standartlara Uygunluk

Kocaeli Tip Fakdltesi Klinik Arastirmalar Etik Kurulu onayi
alinmistir (KU GOKAEK 14.01). Tim prosediirler, kurumsal
ve/veya ulusal arastirma komitesinin etik standartlarina ve
1964 Helsinki Bildirgesi’'ne uygun olarak
gerceklestirilmistir.

Cikar Catismasi
Yazarlar arasinda ¢ikar gatismasi bulunmamaktadir.

Finansal Destek
Yazarlar finansal destek beyan etmemislerdir.
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MINIMAL iNVAZiV PARATIROIDEKTOMI: TEK MERKEZ DENEYiMi.

MINIMAL INVASIVE PARATHYROIDECTOMY: SINGLE-CENTER EXPERIENCE
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Turkiye.
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Amag: Endokrin hastaliklari arasinda, primer hiperparatiroidizm, diabetes
mellitus ve tiroid hastaliklarindan sonra siklik siralamasinda Uglnci
siradadir. Bu g¢alismanin amaci, paratiroid adenoma cerrahisinin
sonuglarini sunmak ve paratiroid cerrahisinin sikga gergeklestirildigi
Gglincli basamak cerrahi klinigimizde paratiroid adenomalarini tespit
etmede goriintileme yontemlerinin etkinligini degerlendirmektir.
Yoéntem: Ocak 2019 ile Mart 2023 tarihleri arasinda, paratiroid adenomu
nedeniyle klinigimizde ameliyat olan hastalarin kayitlari retrospektif olarak
tarandi. Hasta demografileri, kan parametreleri, preoperatif gérintileme
sonuglari, cerrahi bulgular ve postoperatif patolojik inceleme sonuglari
kaydedildi.

Bulgular: Toplamda 98 hasta ¢alismaya dahil edildi. Cerrahi sirasinda,
paratiroid adenomalarinin en sik sag alt bolgede bulundugu gozlemlendi
(48 hasta, %49) ve ikincil olarak sol alt bolgede bulundugu tespit edildi (30
hasta, %30.6). Patolojik paratiroid bezlerinin lokalizasyonunu
degerlendiren preoperatif gorintileme galismalarinin tanisal dogruluk
oranlarini  inceledigimizde, sag alt paratiroid adenomalarinin
lokalizasyonunun hem ultrason incelemesi hem de sintigrafik goriintiileme
sonuglari ile en dogru sekilde tespit edildigi bulundu (%30.6 ve %36.7
sirasiyla). isthmusa komsu bulunan paratiroid adenomalarinin ise hem
ultrason incelemesi hem de sintigrafik gorintileme sonuglari ile en az
dogru sekilde tespit edildigi saptandi (%1 ve %0 sirasiyla).

Sonug: Paratiroid adenoma cerrahisi su anda minimal invaziv yéntemler
kullanilarak gergeklestirilmektedir. Deneyimli bir radyolog tarafindan
yapilan preoperatif ultrason goériintiilemesi, minimal invaziv cerrahinin
basarisini etkileyen en 6nemli faktorlerden biridir.

Anahtar Kelimeler: Radyoloji; goriintiileme; ultrason; sintigrafi; cerrahi;
paratiroid

ABSTRACT

Objective: Among endocrine diseases, primary hyperparathyroidism ranks
third in frequency after diabetes mellitus and thyroid diseases The aim of
this study is to present the results of parathyroid adenoma surgery and
the effectiveness of imaging methods in detecting parathyroid adenomas
in our tertiary surgical clinic, where parathyroid surgery is frequently
performed.

Methods: Between January 2019 and March 2023, records of patients
who underwent surgery in our clinic due to parathyroid adenoma were
retrospectively scanned. Patient demographics, blood parameters,
preoperative imaging results, surgical findings, and postoperative
pathological examination results were recorded.

Results: A total of 98 patients were included in the study. During surgery,
it was observed that parathyroid adenomas were most commonly located
in the right inferior position (48 patients, 49%) and secondarily in the left
inferior position (30 patients, 30.6%). When examining the diagnostic
accuracy rates of preoperative imaging studies in the localization of
pathological parathyroid glands, it was found that the location of right
inferior parathyroid adenomas was most accurately detected both in
ultrasound examination and scintigraphic imaging results (30.6% and
36.7%, respectively). Parathyroid adenomas located adjacent to the
isthmus were found to be least accurately detected both in ultrasound
examination and scintigraphic imaging results (1% and 0%, respectively).
Conclusion: Parathyroid adenoma surgery is currently performed using
minimally invasive methods. Preoperative ultrasonographic imaging
performed by an experienced radiologist is one of the most important
factors affecting the success of minimally invasive surgery.
Keywords: Radiology, imaging, ultrasound, scintigraphy,
parathyroid

surgery,
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Giris

Primer hiperparatiroidizm (PHPT) bir veya daha fazla
paratiroid bezi tarafindan parathormon (PTH) otolog
olarak salgilanmasi ile ortaya ¢ikmaktadir.! PHPT
toplumda 10.000 bireyin yaklasik 2-4’Unde
gérilmektedir.?2 PHPT endokrin hastaliklar icinde diabetes
mellitus ve tiroid hastaliklarindan Uglinci siklikta
gérilmektedir.3 Paratiroid bezlerinin en sik saptanan
benign timorlerinden birisi olan paratiroid adenomlari
PHPT %80’inden daha fazlasindan sorumludur.*

PHPT tedavisi, gorintileme yontemlerindeki gelismeler
ve prospektif ¢alismalarin sonuglarinin ortaya konmasi ile
son 20-30 yilda kapsamli bir degisim gegirmistir. Gincel
kilavuzlar serum PTH dazeyleri yiksek olan ve
hiperkalsemiye bagh komplikasyonlarin ortaya c¢iktigi
hastalarda paratiroidektomi yapilmasini énermektedir.’
Hiperparatiroidizm saptanan ve ameliyat planlanan
hastalarda paratiroid adenomlari ¢ok sayida olabilmekle
birlikte en sik soliter adenom olarak tespit
edilmektedirler.®

Paratiroid cerrahisinin ilk dénemlerinde, bilateral boyun
eksplorasyonu ve bilyumis olan paratiroid bezlerinin
cikarilmasi, PHPT icin standart cerrahi tedavi iken
ginimizde minimal invaziv cerrahi uygulanmaktadir.’”
Minimal invaziv paratiroidektomi isleminde, ameliyat
oncesi gorintileme yontemleri kullanilarak blyimus olan
paratiroid bezininin lokalizasyonu saptanir ve cerrahi
olarak c¢ikarihr.” Cerrahi islem &éncesi radyoloji
gorintilemenin deneyimli bir radyolog tarafindan
yapiimis olmasi, islemin basarisini en c¢ok etkileyen ve
maliyeti azaltan en dnemli faktérlerden biridir.51°

Bu c¢alismada, ultrason ve sintigrafi gorlntileme
yontemlerinin paratiroid adenomu tespitindeki
etkinliginin ve bu verilerle uygulanan minimal invaziv
paratiroidektomi hastalarinin degerlendirilmesi
amagclanmistir.

Yontem

Ocak 2019-Mart 2023 tarihleri arasindaki zaman dilimini
kapsayan calisma icin Sakarya Universitesi Tip Fakdiltesi
(E-71522473-050.01.04-
241713-160). Paratiroid adenomu nedeni ile genel cerrahi

Etik Kurulundan onay alindi

kliniginde ameliyat edilen hastalarin kayitlari retrospektif
olarak taranarak hastalarin demografik bilgileri, kan
parametreleri, ameliyat oncesi goriintiileme sonuglari,
ameliyat bulgulari, ameliyat sonrasi patolojik inceleme
sonuglari kayit edildi. Ultrason ve sintigrafik incelemeye
gbre en az bir gorintiileme yontemi ile adenom tespit
edilen hastalar operasyona alinmistir.  Ultrason
incelemeleri  hastanede goérevli yapan radyoloji
uzmanlarinca yapildi (Toshiba SSA-774-80 Applio cihazi, 12
mhz linear elektronik fokusli transducer). Sintigrafi ise
spectsiz 99mTc-sestamibi (MIBI) yontemi ile yapildi.
Gorlintlileme tanisal

yontemlerinin dogrulugunun

irdelenmesinde her hastanin ultrason ve sintigrafi

435

raporlari, intraoperetif bulgular ve patolojik inceleme

sonuglart ile ayrn ayri eslestirilerek goriintileme
yontemlerinin tanisal degeri degerlendirildi. Ameliyat
Oncesi ve sonrasi PTH dizeyleri hastalarin tedavi

takiplerinde kullanildi.

istatistiksel Analiz
istatistiksel degerlendirme icin SPSS (Statistical Package
for Social Sciences Inc., Chicago, USA ver:25,0 for MAC)
programi kullanildi. Arastirmada bagimsiz degiskenlere
verilen yanitlarin dagihmina iliskin tanimlayici istatistikler
kategorik degiskenler igcin sayr ve ylzde, sayisal
degiskenler icin ise ortalama, standart sapma ve medyan
olarak sunuldu. Sirekli degiskenlerin normal dagilim
varsayimina uygunlugu Kolmogorov-Smirnow testi ile
degerlendirildi. ikili ve coklu karsilastiriimalarda kategorik
degiskenlerde Ki-kare testi, Fisher exact testi, niceliksel
degiskenler icin One Way Anova testi kullanildi. Sonuglar
%95 p<0,05

degerlendirildi.

given araliginda, anlamh  olarak

Bulgular

Calismaya dahil edilen 98 hastanin yas ortalamasi
54,96+11,86 (min-max:23 yas-80 yas) yildi. Hastalarin 31'i
(%31,6) 18-50 yas araliginda yer alirken, 67’si (%68,4) 51
yas ve Uzerinde yer almaktaydi. Bu hastalarin 83’0 (%84,7)
kadin ve 15'i (%15,3) erkekti. Yorgunluk, gigsuzlik,
mental durum degisiklikleri (hafiza kaybi, depresyon,
sinirlilik, vb), kemik ve eklem agrilari, hipertansiyon,
(kabizlik,
bulantisi, vb), sik idrara cikma ve bobrek tasina bagh triner

gastrointestinal sikayetler siskinlik, mide
sikayetlere ait semptomlarin en az birinin bulunmasina
gbre, hastalarin 82’si (%83,7) semptomatik ve 16’s
(%16,3) asemptomatik olarak siniflandirildi. Hastalarin
52’sinde (%53.1) her iki gériintilime yontemi ile adenom
varligi gosterilmis iken, 24 (%24,5) hastada ultrason, 22
(%22,5) hastada ise sintigrafi ile her hangi bir patoloji
saptanmistir. Patoloji sonucuna gore hastalarin 31’inde
(%31,6)

67’sinde (%68,4) paratiroid adenomu tanimlanmistir

hiperplastik paratiroid bezi tanimlanirken,
(Tablo 1). Hiperplazik paratiroid bezi olarak tanimlanan
dokularin tamami i¢in patoloji raporunda, klinik bulgular
ve laboratuvar verileri ile birlikte degerlendirilmesi
onerilmis ve degerlendirme sonucunda hiperplazi olarak
raporlanan hastalarda nihai patolojik durum, adenom
mevcudiyeti seklinde edilmistir.

Minimal invaziv paratiroidektomi operasyonu uygulanan
hicbirinde
biyokimya

hastalarin komplikasyon  gelismemistir.

Hastalarin parametreleri incelendiginde;
hastalarin ameliyat 6ncesi total kalsiyum ortalamasi

11,28+0,84 mg/dl olurken, postoperatif 10.dk kalsiyum
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ortalamasi 9,77+0,75 mg/dl ve 1 hafta kalsiyum
ortalamasinin 9,060,66 oldugu goériildu. Ayrica ortalama
fosfor degerinin 2,61+0,54 mg/dl, ortalama kreatin
degerinin 0,87+2,08 mg/dl, ortalama alkalen fosfataz
degerinin 104,32+47,44 |U/L oldugu saptandi. 24 saatlik
idrar kalsiyum ortalama degerinin ise 349,32+181,04
mg/dl oldugu goralda.

Tablo 1. Hastalara ait demografik veriler, ameliyat 6ncesi klinik
bulgu ve biyokimyasal parametreler ile ameliyat sonrasi
komplikasyon gelisimi ve patoloji sonuglari (n: 98)

Ort+SS (min-maks) / n(%)

Yas (yil)

Kadin

Erkek

Fosfor (mg/dI)
Kreatin(mg/dl)

Alkalen fosfataz (1u/l)

24 saatlik idrarda kalsiyum
(mg/ giin)

Paratiroid cap (mm),

54,96+11,86 (23-80)

83 (%84,7)

15 (%15,3)
2,61%0,54 (1,5-3,7)
0,87+2,08 (0,25-21)

104,32+47,44 (42-267)

349,32+181,04 (53-774)

19,22+10,69 (1,5-85)

Osteoporoz

Yok 91 (%92,9)
Var 7 (%7,1)
Osteopeni

Yok 84 (%85,7)
Var 14 (%14,3)

Semptomik phpt durumu
Semptomatik phpt 82 (%83,7)
Asemptomatik phpt 16 (%16,3)
Patoloji

Hiperplastik paratiroid bezi 31 (%31,6)

Paratiroid adenomu 67 (%68,4)
Komplikasyon
Var 0(0)
Yok 98 (%100)

Min: Minimum, Maks: Maksimum

Hastalarin ameliyat ©ncesi ortalama PTH degeri
373,83+710,28 olurken, ortalama STAT PTH degerleri
263,93+180,27 olarak tespit edildi. Hastalarin ameliyat
sonrasi PTH 10.dk degeri ortalama 75,86+81,79 olurken,

ameliyat sonrasi PTH 1.hafta ortalama degerinin ise
55,87154,95 oldugu saptandi. Hastalarin paratiroid ¢aplari
ise 19,22+10,69 mm olarak olguldi (Tablo 2).

Ameliyat sirasindaki eksplorasyonda, paratiroid
adenomunun en sik sag inferiorda (%49) ve ikinci siklikta
sol inferiorda (%30.6) yerlesim gosterdigi gorulda.
Paratiroid adenomunun diger yerlesim yerlerinin siklik
siraslyla sag superior (%7.1), sol slperior (%5.1),
intratiroidal (%5.1), isthmus komsulugunda (%1) oldugu
saptandi. iki hastada (%2) ise ameliyatta paratiroid
adenomu oldugu disitnulerek eksize edilen dokunun
patolojik inceleme sonucunda paratiroid bez dokusu
icermedigi saptandi. Paratiroidektomi yapildigi halde
paratiroid bez dokusu icermedigi anlasilan iki hastanin
takibinde boyun eksplorasyonu planlanarak yeniden
ameliyat edildi. Bu hastalarsa timusa yakin bdlgede
ektopik yerlesimli paratiroid adenomu eksize edildi. Tim
hastalar PTH dizeyleri ile tedavi takibine alindi. Ektopik
yerlesimli adenomlari olan ve ilk ameliyatlarinda
adenomlari tespit edilemeyen iki hasta disinda tim
hastalarin PTH takipleri remisyon ile uyumlu saptandi. Bu
iki hastada ise reoperasyon sonrasinda remisyon saglandi.
Ameliyat oOncesi yapilan ultrason ve sintigrafik
incelemelerdeki bulgular ile intraoperatif bulgulara ve
patolojik  inceleme  sonuglarina  goére  adenom
yerlesimlerinin kiyaslanmasi ve goruntluleme
yontemlerinin intraoperatif bulgular ve patolojik inceleme
sonuglari ile uyumu Tablo 3’de verilmektedir.

Patolojik paratiroid bezlerinin lokalizasyonunda
preoperatif goriintileme calismalarinin tanisal dogruluk
oranlari incelendiginde; sag inferior yerlesimli paratiroid
adenomlarinin yerlesim yerinin hem ultrason hem de
sintigrafik gorintiileme ile tespiti en yiliksek oranda
saptandi (sirasiyla %30.6, %36.7). isthmus komsulugunda
yerlesim gosteren paratiroid adenomlarinin ise hem
ultrason hem de sintigrafik goriintileme ile tespiti ise en
diistk oranda oldugu saptandi (sirasiyla %1, %0) (Tablo 3).

Tartisma

Paratiroid adenomlarinin goriilme sikligi yasla birlikte
artmakta olup kadinlarda erkeklere oranla iki-li¢ kat daha
fazladir.!! Hasta grubumuzda da literatiirle uyumlu olarak
kadin hastalarin sayisi erkek hastalara gore yiksek olarak
saptandi.

Tablo 2. Hastalarin ameliyat 6ncesi, ameliyat sonrasi 10 dk ve 1. hafta PTH ortalama degerlerinin ve preoperatif donem,

ameliyat sonrasi 1. hafta Ca karsilastiriimasi

Ameliyat oncesi Ameliyat sonrasi 10. dk Ameliyat sonrasi 1. hafta p
Ort+SS Min-Maks Ort£SS Min-Maks Ort+SS Min-Maks
Ca 11,28+0,84 9,5-13,3 - - 9,06+0,66 4,22-9,76 0,042*
PTH 373,83+710,28 32,2-836 75,86+81,79 2,01-482,2 55,87+54,95 4,06-255,7 0,001*

One way anova testi, P<0,05 anlamlilik
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Tablo 3. Intraoperatif adeneom vyerlesimi bulgulari ve patoloji sonuglari temel alinarak ultrason, sintigrafi ve
ultrason/sintigrafi birlikte adenom yerlesimlerinin dogru saptanma oranlari

intraoperatif Bulgu ve Patoloji Ultrason Sintigrafi Ultrason ve Sintigrafi
n n (%) [ n (%) [ n (%) p

Sol inferior 30 22 73,3 17 56,7 25 83,3

Sag inferior 48 27 56,3 34 70,8 42 87,5

Sol Superior 5 5 100 3 60,0 5 100

Sag Superior 7 3 42,9 3 42,9 4 57,1

) >0,05 >0,05 <0,05
Isthmus Komsulugu 1 1 100 0 0 1 100
intratiroidal 5 1 20 3 600 3 60

Yok 2 1 50 1 50,0 2 100

Toplam 98 60 61,2 61 62,2 82 83,7

Ki kare testi, p<0,05 anlamlilik

Paratiroid bezleri paratiroid hormonu (PTH) salgilayarak
kalsiyumu dlzenler. Serum kalsiyum diizeyi dastiglinde
PTH
hiperparatiroidizmde hiperkalsemi siklikla saptanmakla

paratiroiddeki ana hucreler salgilar.  Primer

birlikte hastalarin normal total ve/veya iyonize kalsiyum
bilinmektedir'?.
ameliyat ©ncesi

seviyelerine sahip olabilecegi Hasta
da
degerlerinin ortalamasinin referans degerinin hemen
PTH

degerleri ortalamasi literatlirle uyumlu olarak yiksek

grubumuzda Olgctlen kalsiyum

Uzerinde oldugunu saptadik.  Ameliyat Oncesi

saptanirken ameliyat sonrasi kontrol PTH ortalama
degerlerinde istatistiksel olarak anlamli derecede dusus
saptandi.

Paratiroidektomi, semptomatik primer
hiperparatiroidizmi olan tim hastalar icin endikedir.’®
sikhikla

saptanmaktadir. Kalici hiperkalsemi kas-iskelet sistemi

Primer hiperparatiroidizmde  hiperkalsemi

Uzerinde zararh  etkiler vyaratir. Spesifik  olarak,
hiperkalsemi hem kortikal hem de trabekiler kemik
gelisimini ve korunmasini zararh bir sekilde etkiler,
boylece kemik saghgini tehlikeye atar ve kirik riskini
artirir.’»*> PTH kemikteki osteoklast aktivitesini uyarir,
kalsiyumun kana salinmasini saglar ve serum kalsiyum
diizeylerini yikseltir. Birgok calisma, hafif pHPT'li ve klasik
pHPT'li hastalarda benzer oranlarda kirik ve osteoporoz
gelistigini  bildirmistir.21® Hasta grubumuzun 7’sinde
(%7,1) osteoporoz gozlenirken 14’tGinde (%14,3) osteopeni
bulundugunu saptadik.

Sporadik PHPT tedavisi icin uygulanan iki tarafli boyun
cerrahlar tarafindan

eksplorasyonu, deneyimli

gerceklestirildiginde %90’in  lizerinde basari oranina

sahiptir.’>2 Bununla birlikte daha kii¢lik bir insizyonla
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gergeklestirilen minimal invaziv paratiroid cerrahisi daha
az morbidite, daha az maliyet ve glnibirlik cerrahi ile
gerceklestirilebilmesi gibi avantajlari ile geleneksel
cerrahinin éniine gecmektedir.® Ancak bu ydntemde
oncesi donemde
bir
tarafindan saptanmasi ameliyat siresini ve basarisini

paratiroid adenomunun ameliyat

gorlintileme yontemleri ile deneyimli radyolog
belirleyen en dnemli etkenlerden biridir.

Paratiroid adenomlarinin ameliyat ©ncesi ddénemde
saptanmasi icin Ultrasonografi (USG), MIBI-SPECT, Dért
boyutlu bilgisayarli tomografi yontemleri tek baslarina
veya birlikte kullanilabilmektedir.’® Ancak USG bu
yontemler icinde ilk tercih edilmesi gereken ve en diisiik
maliyetli ydntemdir.2-20

Ultrasonografide, paratiroid bezlerinin gorintilenmesi
icin yuksek frekansli lineer dizilimli bir transdiser
kullanilir. Hasta sirt Gstl pozisyonda ve hafif boyun
ekstansiyonu (Ust sirt altina bir yastik kullanarak) ile
taranir ve boyun, tiroid bezinin arkasindaki bolgeye
uzunlamasina

odaklanarak hem c¢apraz hem de

dizlemlerde taranir. Paratiroid bezlerinin normal
konumu, trakea ve yemek borusunun yaninda ve karotis
arteri ile juguler venin i¢ kisminda bulunur. Normal
paratiroid bezi kiiclik boyutu ve derin konumu nedeniyle
ultrasonda tanimlanamaz. 1 cm'den biiyuk olan paratiroid
adenomlari ultrasonda kolayca gorilebilir. Ultrason ile
kiiclk paratiroid adenomlarinin, 6zellikle 1 cm'den kiigtk
olanlarin, tespiti, dereceli basing teknigi kullanilarak
artirilabilir.?! Paratiroid adenomlari oval/fasulye seklinde,
iyi sinirh lezyonlardir ve cevresindeki tiroid bezi ile
Renkli

Doppler ultrasonografi, parathroid adenomu besleyici

karsilastirildiginda  homojen  hipoekoiktirler.
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arterin kdkeni ve seyrine iliskin bilgi saglar.?>* Besleyici

damar belirtisi, paratiroid adenomlarinin  yiksek
vaskdlariteye sahip olmalarindan kaynaklanmaktadir. Bu
polar vaskilarite belirtisi, genellikle Doppler {izerinde
merkezi hilum vaskilaritesi gosteren lenf nodundan
ayriminda yardimci olur.

Paratroid adenomlari, ektopik yerlesim, tamamen
intratiroidal yerlesim, veya homojen hipoekoik ekotekstir
yerine kistik dejenerasyon igerigine bagh heterojen ig
ekotekstur gibi atipik 6zellikler nadiren gosterebilirler, bu
da olasi ultrasonografik taniyi zorlastirir.242

Yuksek ¢ozunurlukli ultrason, radyasyon igermemesi,
disik maliyeti ve kolayca ulasilabilir olmasi gibi
avantajlara sahiptir. Ultrason, paratiroid adenomlarinin
tespitinde blylk oOlclide operatér bagimh olmasina
ragmen, deneyimli bir radyologun gergeklestirmesinde
%84 duyarliliga sahiptir.?® Paratiroid adenomlarinin iki en
onemli farkhlik noktasi, tiroid nodilleri ve lenf nodlaridir
ve ultrason, bunlarin ayrimi igin kullanish bir yontemdir
Yemek borusu ve longus colli kasi bazen paratiroid
adenomlarini taklit edebilir.?® Cheung ve arkadaslarinin
yayinladiklari bir metaanalizde paratiroid adenomlarini
ameliyat dncesi saptamada kullanilan USG duyarliligi ve
pozitif prediktif degeri sirasiyla %76,1 (%57-%89) ve %93,2
(%85-%100) belirtiimektedir.?® Ruda ve
arkadaslarinin  yaptiklari  g¢alismada ise  USG’nin
sensitivitesi %79 olarak belirtiimektedir.3* Ancak USG’nin

basarisinin radyologa bagli olmasi bu yéntemin en énemli

olarak

dezevantajidir®2. Eszamanl bir tiroid nodili varhiginda,
kitle
multiglandiler/ektopik paratiroid hastaligi olanlarda ve
USG’nin

yiksek  vicut endeksi  olan  hastalarda,

kiicik paratiroid varliginda basari orani
diismektedir.®

Paratiroid bezlerini goériintiilemek icin en yaygin kullanilan
radyotraser, 99mTc ile sestamibi olan bir maddedir. Hem
tiroid hem de paratiroid bezleri sestamibiyi alir, ancak
ayirt edici nokta, hiperplastik veya adenomatoz paratiroid
dokusu tarafindan alinanin daha yogun oldugu ve tiroid
dokusundan daha hizli temizlendigidir.3®* Bu nedenle,
radyotraserin artmis alim noktalari, gecikmis bir taramada
(radyo-traser uygulamasindan sonra degisken olarak 60-
180 dakika alinir) paratiroid dokuyu temsil eder. Hem
tiroid hem de paratiroid dokusu tarafindan alinan ilk
radyo-traser ajani ile sadece tiroid dokusu tarafindan
alinan ikinci bir radyo-traser ajaninin kullanilmasiyla elde
edilen goruntileri ¢ikarmak (sestamibi gibi) paratiroidi
gorintilemeye yardimci olabilir.

Calismamizda radyasyon icermemesi ve kolay ulasilabilir
olmasi nedeni ile ultrasonografi bulgulari ve ek olarak
degerlendirme ve karsilastirma icin sintigrafi bulgular
dahil edilmistir.
arasindaki

Ultrason ve sintigrafi bulgularinin

lokalizasyonlara goére saptama ylizdeleri
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Ancak
yapilmasinin gig¢ oldugu vakalarda ve bu modalitelerde

bulgular kisminda belirtilmistir. lokalizasyon
tipik olamayan sekilde goriinen paratiroid lezyonlarinda
4D BT ve/veya MR kullanilmasi gerekmektedir.3* Bizim
calismamizda tomografi ve MR goérintileme bulgular
dahil edilmemis olup bu bulgularin da dahil edildigi daha
genis calismalarin yapilmasi bundan sonraki galismalar igin
faydali olacaktir.

Sonug¢ olarak, Klinik olarak hiperparatiroidizm teshis
edilen bir olguda goriintiilemenin temel amaci, paratiroid
lezyonlarinin kesin lokalizasyonunu saglayarak dogru
cerrahi planlamadir. ilk basamak gériintiileme yéntemleri
boyun ultrasonu ve sintigrafidir. Ultrason ile goriintiileme,
radyasyondan korunma ve bébrekler igin giivenli ydntem
Bu
bu

modalitelerde uyumsuz bulgularin bulunmasi, 4D BT

olmasi nedeni ile bilylk bir 6neme sahiptir.

modalitelerde lokalizasyon vyapilamamasi veya

ve/veya MR kullanilmasini gerektirir.
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Amag: Bu ¢alismada, Fallot tetralojisi tam onarimi igin transaniler yama
(TAP) kullanilan olgular ile heterogreft kapakh konduit (Contegra®)
kullanilan  olgularda  ventrikil  fonksiyonlarinin  ekokardiyografik
parametreler kullanilarak karsilastirilmasi amaglanmistir.

Yontem: Calismaya ayni merkezde opere olmus ve izlemde olan 1-18 yas
arasi ¢ocuklar dahil edildi. Transantiler yama (TAP) uygulanan 41 olgu ve
Contegra® kullanilan 23 olgu ile saghkh 40 ¢ocukta, konvansiyonel
ekokardiyografinin yaninda doku Doppler ekokardiyografik yontem
kullanild.

Bulgular: Transaniler yama (6,26+3,35 yil) ve Contegra® (6,19+3,81 yil)
gruplari arasinda yas, cinsiyet, viicut kitle indeksi, ortalama operasyon yasi
ve postoperatif izlem sireleri agisindan farklilik yoktu. Triklspit andler
dizlem sistolik hareketi (TAPSE) z skoru TAP grubunda -1,97+1,36,
Contegra® grubunda -2,07+0,88 bulundu (p=0,728). Kontrol grubunda ise
TAPSE z skoru -0,39%1,13 olguldu ve 3 grup arasinda fark anlaml idi
(p<0,001). Pulmoner yetersizlik (PY) derecesi ve sikligi TAP grubunda daha
fazla bulundu (p=0,040). Trikuspit lateralinden gergeklestirilen DDE
incelemesinde; TAP ve Contegra® grubunda, izovolemik velosite (IVV)
disindaki degiskenler agisindan istatistiksel anlamli fark yoktu (p=0,009).
Her iki hasta grubunda da PY derecesi ile izovolemik akselerasyon (IVA) ve
miyokardiyal performans indeksi (MPI') arasinda anlamli iliski saptandi.
Ayrica TAPSE z skoru ile sag ventriliil (RV) IVA ve MPI' arasinda anlaml
korelasyon vardi.

Sonug:  Fallot tetralojili  hastalarin  ventrikil  fonksiyonlarinin
degerlendirmesinde TAPSE, MPI' ve IVA oldukga yararli olgimlerdir.
Contegra® kullanilan hastalarda PY derecesi ve sikligi, transanuler yama
uygulananlara gore daha disik olsa da iki grup arasinda ventrikdl
fonksiyonlari agisindan belirgin farklilik saptanmamistir.

Anahtar Kelimeler: Contegra®, doku Doppler ekokardiyografi, Fallot
tetralojisi, transaniler yama

ABSTRACT

Objective: We aimed to evaluate the ventricular functions of patients with
tetralogy of Fallot (TOF) who underwent complete repair with
transannular patch (TAP) or Contegra® as a valved conduit using
echocardiographic methods.

Methods: Children between 1 and 18 years old who operated for TOF at
asingle center were enrolled in the study. Conventional and tissue Doppler
echocardiography (TDE) were used to evaluate healthy subjects (n=40),
patients with TAP (n=41), and Contegra® (n=23).

Results: There was no difference between TAP (6.26+3.35 years) and
Contegra® (6.19+3.81 years) groups concerning age, gender, body mass
index, mean age at operation and postoperative follow-up periods.
Tricuspit annular plane systolic excursion (TAPSE) z score was -1.97+1.36
in patients with TAP and -2.07+0.88 in patients with Contegra® (p=0.728).
Controls had a TAPSE z score of -0.39+1.13, and the difference between
the three groups was significant (p<0.001). The degree of pulmonary
regurgitation (PR) was higher in patients with TAP (p=0.040). On
evaluation with TDE of the tricuspid lateral annulus, the only difference
between TAP and Contegra® groups was in isovolumic velocity (IVV)
(p=0.009). Both groups had a significant correlation between the degree
of PR, myocardial performance index (MPI'), and isovolumic acceleration
(IVA). Furthermore, there were significant correlations between right
ventricular (RV) IVA, MPI', and TAPSE z scores.

Conclusion: TAPSE, MPI' and IVA are useful measurements for assessing
ventricular function in patients with TOF. Although the degree of PR is
lower in patients with Contegra®, there is no overt difference between the
two groups regarding ventricular functions.

Keywords: Contegra®, tetralogy of Fallot, tissue Doppler
echocardiography, transannular patch
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Deveci ve ark., Opere Fallot Tetralojisi ve Ventrikll Fonksiyonlari

Giris

Fallot Tetralojisi (FT) tim dogumsal kalp hastaliklarinin
%7-10"unu olusturur ve siyanotik kalp hastaliklari iginde
en sik gorulenlerden birisidir. Operasyon yasinin erkene
kaymasi ve ¢ogu olguda pulmoner anilis hipoplazisi
varligl,  transaniler yama  (TAP)  uygulamasini
gerektirmektedir ve bu durum da opere FT'li olgularda
degisen derecelerde pulmoner kapak yetersizligi (PY)'nin
stk gortilmesine yol agmaktadir.

Glnimizde FT tam onariminda pulmoner kapak koruyucu
teknikler énem kazanmistir.? Ancak secilmis olgularda TAP
uygulamasinin yani sira kapakh kondiit kullanimi da
gerekebilmektedir. Sigir juguler veninden elde edilmis
kapakli bir heterogreft olan Contegra®'nin, sag ventrikiil
c¢ikis yolu (RVOT) rekonstriksiyonunda kullanimina iliskin
sonuglar, homogreftlere iyi bir alternatif oldugunu
gdstermektedir.?

Doku Doppler ekokardiyografi (DDE) ile elde edilen
trikuspit lateral anulus hizlar, o6lgulen sistolik-diastolik
zaman intervalleri, hesaplanan miyokardiyal performans
indeksi (MPI') sag ventrikil fonksiyonlari hakinda giivenilir
bilgiler vermektedir.3 Son dénemde én ve art yiikten
bagimsiz glvenilir bir parametre olarak gelistirilen
izovolemik akselerasyon (IVA)'nin, sag ventrikil hakkinda
oldukga giivenilir ve pratik bilgiler verdigini bildiren
calismalar mevcuttur.?

Bu calismada amacimiz; FT tam onarimi igin transantler
yama (TAP) kullanilan olgular ile kapakh kondiit
heterogreft (Contegra®) kullanilan olgularin ventrikil
fonksiyonlarinin ekokardiyografik parametreler
kullanilarak karsilagtirilmasi  ve pulmoner yetersizlik
derecesi ile ventrikul fonksiyonlari arasindaki iligkinin
belirlenmesidir.

Yontem

Bu calisma Ocak 2003 - Aralik 2010 tarihleri arasinda FT
nedeniyle transaniiler yama veya kapakli heterogreft
(Contegra®) kullanarak tam dizeltme ameliyati olmus ve
takipleri devam etmekte olan ¢ocuklarda yapildi. Yaglar
18 ay — 18 yil arasinda olan ve operasyonun (izerinden en
az 6 ay gecmis toplam 64 c¢ocukta vaka kontrolli izlem
calismasi seklinde gergeklestirildi. Calisma grubu RVOT
genisletilmesi icin uygulanan teknige gére 2 gruba ayrildi:
1. Transantler yama (TAP) kullanilanlar (n=41) 2. Kapakli
heterogreft (Contegra®) kullanilanlar (n=23).

Kontrol grubu olarak; Subat-Mayis 2011 tarihleri arasinda
aftriim, presenkop, gogus agrisi gibi nedenlerle pediatrik
kardiyoloji poliklinigi'ne yonlendirilen ve fizik muayene,
EKG ve ekokardiyografik degerlendirmelerinde patolojik
bulgu saptanmayan, c¢alisma grubu ile benzer yas ve
cinsiyetlerdeki saghkli 40 ¢cocuk alindi.

Calisma Diizeni

Calisma ve kontrol grubunda bulunan tim olgularin
ayrintih anamnezleri alinarak boy, viicut agirligi, arterial
kan basinci olglimleriyle birlikte detayl fizik bakilari
yapildi. izlem dosyalarindan; operasyon tarihi, cerrahi
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teknik ve kullanilan heterogreft capinin bulundugu
ameliyat notu, 6ncesinde modifiye Blalock-Taussig (MBT)
sant vyapilip vyapilmadig, intraoperatif hesaplanan
pulmoner kapak z skoru degeri, post-op ilk EKO’daki
Olgcimler gibi bulgulara ulasildi. Diizenli kontrole gelen
olgular ve son kontrol Gizerinden 6 aydan fazla siire gegmis
olanlar ¢alisma viziti kapsaminda kontrole g¢agirilarak son
EKO bulgulari kaydedildi.

Tim  olgularin, arteriyel kan basinc  6lgimi,
elektrokardiyografi, standart ekokardiyografi ve doku
Doppler ekokardiyografi degerlendirmeleri ayni pediatrik
kardiyolog tarafindan vyapildi. Calismaya alinan tim
cocuklar ve aileleri galisma hakkinda bilgilendirildikten
sonra ebeveynlerinden izin alinarak onam formu
imzalatildi. Yerel etik kurulundan ilag disi arastirma onayi
alindi (Tarih 28.06.2011, Karar No: 11-6/3).

Ekokardiyografik Degerlendirme

Ekokardiyografik ¢alismalar GE Vingmed Vivid Pro 7 (GE
Vingmed Ultrasond, Horten, Norway) Eko cihaziile 3 MHz
ve 7 MHz prob kullanilarak yapildi. inceleme esnasinda
hastalarin sirti istli yatar veya sol lateral pozisyonda ve
sakin olmalari saglandi. Ekokardiyografik degerlendirme
Amerikan Ekokardiyografi Dernegi’nin son kilavuz ve
dnerileri dikkate alinarak gerceklestirildi. 3>©

Modifiye apikal 4 bosluk goriintiisiinden elde edilen sag
ventrikil diastol sonu ve sistol sonu alani kullanilarak sag
ventrikil fraksiyonel alan degisimi (RVFAC) hesaplandi. M-
mode ekokardiyografik yontem kullanilarak apikal 4
bosluk goriintiden “Triklspitin Aniler Planda Sistolik
Hareketi” (TAPSE) 6lgiimi yapildr.

Ayni cihazin doku Doppler fonksiyonu aktive edilerek sistol
suresince kaydedilen en yuksek miyokardiyal hiz S', erken
diyastol stiresince kaydedilen en yiiksek miyokardiyal hiz
E' ve gec diyastol siiresince kaydedilen en yiksek
miyokardiyal hiz A' olarak kaydedildi. Pulsed dalga DDE’de
izovolemik kasilma zamani (IVCT), izovolemik relaksasyon
zamani (IVRT) ve ejeksiyon zamani (ET) 6lguimleri yapildi
ve bu olgtiimler kullanilarak, miyokard performans indeksi
(MP1)  hesaplandi [MPI=(ICT+IRT)/ET]. EKG’'deki R
dalgasinin pikinden hemen &6nce ortaya ¢ikan ve doku
Doppler trasesindeki sistolik dalganin 6niinde yer alan
dalga olan izovolemik kasilma sirasindaki zirve miyokard
hizinin (IVV), zirve hizina ulasma zamanina (akselerasyon
zamani - AT) bolinmesiyle her 3 miyokardiyal segment igin
izovolemik akselerasyon (IVA) hesaplandi.

istatistiksel Analiz

Verilerin istatistiksel degerlendirilmesinde “Statistical
Package for Social Sciences” (SPSS 15.0) paket
programindan yararlanildi. Sonuglar ortalama * standart
sapma (ort £ SD) olarak verildi. iki hasta grubuna ait siirekli
degiskenlerin  karsilastirilmasinda  Student t testi
kullanilirken kontrol grubuyla birikte 3 gruba ait sirekli
degiskenler Oneway ANOVA testi ile analiz edildi. Coklu
karsilastirmalar icin Bonferroni testi kullanildi.  Ayni
degiskene ait zaman igindeki verilerin karsilastirilmasinda
paired t testi kullanildi. Pulmoner yetersizlik derecesi ile
diger degiskenler arasindaki iliski icin Spearman
korelasyon analizi kullanilirken, iki niimerik degisken
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arasindaki iliski icin Pearson korelasyon analizinden
faydalanildi.  Kategorik veya kesikli degiskenlerin
degerlendirilmesi igin Ki-kare testine basvuruldu. Bagimli
bir degiskenle korelasyonda diger degiskenlerin
etkilesiminin degerlendirilmesinde genel lineer model
kullanildi. Tum istatistiksel analizlerde p=0,05 degeri
anlamlilik siniri kabul edildi.

Bulgular

Kontrol grubunda yer alan 40 olgunun 19'u (%47,5) kiz,
21'i (%52,5) erkek iken, TAP grubunda 18 (%44) kiz, 23
(%56) erkek, Contegra® grubunda ise 12 (%52) kiz ve 11
(%23) erkek yer almisti. Kontrol grubunun yas ortalamasi
6,1143,46 yil, TAP ve Contegra gruplarinin ise sirasiyla
6,2613,35 yil ve 6,19+3,81 yil idi. Tlim gruplar yas, cinsiyet,
agirlik, boy, kan basinci (TA) ve kalp hizi agisindan
karsilastirildiginda istatistiksel olarak farkhlik bulunmadi.
iki hasta grubu arasinda cinsiyet ve yas agisindan
istatistiksel anlamli fark saptanmadi (sirasiyla p=0,815 ve
p=0,980). TAP ve Contegra® grubundaki olgular ile ilgili
diger klinik ozellikler agisindan da anlamli fark yoktu.
(Tablo 1).

Tablo 1. Hasta gruplarinin klinik 6zellikleri (ort+SS)

TAP Contegra p
(n=41) (n=23)
Operasyon yasi (Ay) 31,24420,1  40,70+30,4 0,147
Operasyon agirligi (Kg) 11,5243,0 12,87+3,8 0,490
Post-op izlem siiresi (Ay) 43,98430,2  33,70+20,4 0,112
Mc Goon indeksi 1,85+0,18 1,77+0,17 0,834
Pulmoner z degeri -2,92+1,21 -3,34+1,49 0,893
Mbt sant (yok/var) 30/11 14/9 0,308
Postop ilk PS (mmhg) 8,10£3,73  11,15+4,51 | 0,174
Postop ilk PY 0 16 (39,0) 13 (56,5) 0,396
Derecesi [n(%)] 1 23 (56,1) 9(39,1)
2 2(4,9) 1(4,3)
3 0(0) 0(0)

MBT: Modifiye Blalock Taussig, PS:
Pulmoner yetersizlik

Pulmoner stenoz, PY:

iki boyutlu (2D) incelemedeki cap, alan ve hacim
Olglimleri, hasta gruplarinda kontrollere goére anlaml
yuksek tespit edildi. (Tablo 2). TAP ve Contegra® gruplari
arasinda, tim degiskenler icin yapilan karsilastirmalarin
sonucunda anlamli fark bulunmadi (p>0,05).

Yasa gore hasaplanan TAPSE z skoru TAP grubunda -
1,97+1,36, Contegra® grubunda ise -2,07+0,88 bulundu
(p=0,728). Kontrol grubunda ise TAPSE 18,29+2,75 mm ve
TAPSE z skoru ise -0,39+1,13 olglldiu ve istatistiksel
anlamh farkhhik saptandi (p<0,001). TAPSE, saglikh
cocuklarda yas ile kuvvetli pozitif korelasyon gdsterirken
(r=0,836), Contegra® grubunda orta dizeyde korelasyon
(r=0,529) vardi. TAP grubunda ise anlaml iliski yoktu
(r=0,063) (Sekil 1).

Pulmoner vyetersizlik derecesi (son PY) agisindan
karsilastirlldiginda iki grup arasinda anlamli farklilik
bulundu (p=0,040). Post-op izlem siresi ile PY derecesi
arasinda TAP grubunda (r=0,352, p=0,024) anlamh pozitif
korelasyon mevcut iken Contegra® grubunda (r=0,291,
p=0,178) istatistiksel anlaml iliski bulunmadi. Post-op
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izlem siresi ile PS degiskenleri arasindaki iliski agisindan
ise TAP grubunda korelasyon saptanmazken (r=0,017,

p=0,914), Contegra® grubunda pozitif bir iliski vardi
(r=0,425, p=0,043).
* Grup
25,07 11
* 0>
Jok * 3
22,57 *
*
* * *
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E ***i 1 E =
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sekil 1. Ug grupta trikiispitin aniiler planda sistolik hareketi (TAPSE) ile
yas arasindaki iliski (TAP: Transanuler yama)

Triklspit lateralinden gergeklestirilen DDE incelemesinde;
TAP ve Contegra® grubunda, IVV (p=0,009) disindaki
degiskenler agisindan istatistiksel anlamh fark yoktu
(p>0,05). Kontrol grubu ile birlikte yapilan analizde
istatistiksel anlamh fark bulundu (Tablo 3). Hasta
gruplarinda TAPSE z skoru ile diger degiskenler arasindaki
iliski incelendiginde hem TAP hem de Contegra® grubunda
RVFAC (sirasiyla r=0,643, p<0,001; r=0,794, p<0,001), MPI'
(sirasiyla r=-0,439, p=0,004; r=-0,599, p=0,003) ve IVA
(sirasiyla r=0,325, p=0,038; r=0,448, p=0,032) arasinda
anlaml korelasyon saptandi.

Triktispit MPI' ile RV fonksiyonlarini gosteren diger
degiskenlerin iliskisi arastirildiginda TAP, Contegra® ve
kontrol gruplarinin hepsinde IVA ile istatistiksel anlamli
negatif korelasyon saptandi (sirasiyla r=-0,626, p<0,001;
r=-0,670, p<0,001; r=-0,534, p<0,001).

Tartisma

Sigir juguler veninden elde edilen kapakli bir heterogreft
olan Contegra®, RVOT rekonstriiksiyonunda altin standart
olan kriyoprezerve homogreftlere alternatif olarak
gelistirilmistir.” Genellikle erken ve orta dénem cerrahi
sonuglara iliskin olgu serilerinden olusan mevcut
¢alismalarin 6nemli bir kisminda; daha 6nce herhangi bir
nedenle RVOT rekonstriiksiyonu uygulanmis ve izlemde
pulmoner kapak replasmani (PVR) gereksinimi ortaya
cikan tekrar cerrahi gereksinimi olmus vakalar ile FT'nin
primer tam dizeltme operasyonu vyapilan olgular,
Contegra kullanilan hasta gruplarinin  ¢ogunlugunu
olusturmaktadir.®®

FT’li olgularin primer tam diizeltme operasyonu sirasinda
kapakli kondiit kullanimi kadar olmasa bile, transaniler
yamanin da ne zaman kullanilacagina iliskin fikir birligi
yoktur. TAP yapilacaklarda pulmoner aniilus ¢api dikkate
alinmakla birlikte kriterler net degildir. Stewart ve
arkadaslari, antilus z degeri -4 ve (izerinde ise kapak-
koruyucu teknik kullanmislarken, Uebing ve arkadaslari z
degeri -2 oldugunda uygun RV sistolik basinci elde
edildigini bildirmislerdir. 1011
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Tablo 2. Hasta ve kontrol gruplarinda iki boyutlu (2D) ekokardiyografik élglimler (ort+SD)

TAP (n=41) Contegra (n=23) Kontrol (n=40) p
RVFAC (%) 41,1+7,1 41,8+8,3 46,8+7,5 0,002
RVEDVI (ml/m?) 69,41+22,9 68,4123,4 42,8181 <0,001
RVESVI (ml/m?) 35,2+18,5 34,9+17,4 17,245,1 <0,001
RVEF (%) 50,8+11,8 48,319,1 64,116,2 <0,001
RAA (cm?) 8,9+3,7 8,7+5,2 6,0+1,8 0,001
RVOT (mm) 26,217,4 25,1+7,2 19,7+3,6 <0,001

RVFAC: Sag ventrikil fraksiyonel alan degisimi, RVEDVI: Sag ventrikil diastol sonu hacim indeksi, RVESVI: Sag ventrikil sistol sonu hacim indeksi, RVEF: Sag
ventrikil ejeksiyon fraksiyonu, RAA: Sag atriyum alani, RVOT: Sag ventrikil ¢ikis yolu

Tablo 3. Hasta ve kontrol gruplarinda sag ventrikilden doku Doppler ekokardiyografi ile elde edilen veriler (ort+SD)

TAP (n=41) Contegra (n=23) Kontrol (n=40) p
S' (cm/sn) 9,44+1,70 9,91+2,86 13,08+2,13 <0,001
E' (cm/sn) 14,37+2,48 14,09+2,39 17,1043,69 <0,001
A' (cm/sn) 7,90+1,77 8,00+1,73 10,15+2,94 <0,001
IVRT (msn) 66,83+23,64 66,96121,93 42,5445,55 <0,001
IVCT (msn) 84,85+23,21 76,39+29,33 40,7615,44 <0,001
ET (msn) 218,54+44,04 221,83+44,79 255,39+17,36 <0,001
MPI' 0,72+0,24 0,68+0,30 0,3210,02 <0,001
IVV (cm/sn) 8,15+2,02 6,96+1,46 10,90+1,48 <0,001
AT (msn) 35,2419,70 30,74+13,13 25,8016,01 <0,001
IVA (m/sn?) 2,49+1,01 2,60+0,99 4,38+0,91 <0,001

TAP: Transaniiler yama, S’: Sistolik velosite, E’: Erken diastolic velosite, A’: Geg diastolic velosite, IVRT: izovolemik relaksayon zamani, IVCT: izovolemik
kontraksiyon zamani, ET: Ejeksiyon zamani, MPI': Miyokardiyal performans indeksi, IVV: izovolemik velosite, AT: Akselerasyon zamani, IVA: izovolemik

akselerasyon

Bizim ¢alismamizdaki z degerleri; TAP grubunda -
2,92+1,21, Contegra® grubunda -3,34+1,49 saptanmis
olup fark istatistiksel anlamh bulunmamistir (p=0,893).
Opere FT’li hastalarda PY’nin derecesi ve siiresi arttikga,
sag ventrikiilde dilatasyon ve disfonksiyon ortaya
¢ikmakta; aritmi, ani 6lim, konjestif kalp yetersizligi gibi
nedenlerle morbidite ve mortalite artmaktadir.?
Calismamizda, iki hasta grubunda da postop ilk PY derecesi
bakimindan fark olmamakla birlikte her iki grupta da
zaman igerisinde PY derecesi artis gostermekte idi. TAP
grubu ile Contegra kullanilanlar arasinda, son PY derecesi
acisindan TAP grubu aleyhine anlamli farklilik saptandi (p=
0,040).

Hastalarimizin ortalama operasyon yaslari, TAP grubunda
31,24+20,1 yil ve Contegra® grubunda 40,70+30,4 yil olup
iki grup arasinda fark istatistiksel anlamli olmasa da
(p=0,147) kondiit gerekenlerin biraz daha ge¢ opere
olduklari ortaya ¢ikmaktadir. Olgularin operasyon
amaciyla farkli  merkezlerden ve diger illerden
gonderilmeleri, 6ncesinde sant gibi palyatif islem yapiimis
olmasi gibi nedenlerin ortalama operasyon vyasini
ylkselttigi kanisindayiz.

Anavekar ve arkadaslarinin miyokard enfarktisli 522
olguyu irdeledigi ¢ok merkezli prospektif calismada,
RVFAC’nin prognostik dnemi oldugu bildirilmistir.’3 Bizim
¢alismamizda hem RVFAC hem de RVEF degerleri
acisindan TAP ve Contegra® gruplarinda, kontrollere gére
belirgin azalma saptandi (Tablo 2). Ayrica iki hasta
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grubunda da PY derecesi ile her iki parametre arasinda
negatif korelasyon saptandi.

Koestenberger ve arkadaslari, TAP uygulanarak opere
edilmis FT’li olgularda RV sistolik fonksiyonlarinin, EKO ile
TAPSE olciilerek ve MRI ile RVEF ve sag ventrikiil diastol
sonu hacim indeksi (RVEDVI) hesaplanarak karsilastirildigi
calismalarini yayinlamislar ve TAPSE ile RVEF arasinda
pozitif bir korelasyon varligini, RVEDVI ile TAPSE arasinda
ise negatif bir korelasyon varligini ortaya koymuglardir. 14
TAPSE degeri opere FT'li stitgocuklari ve kiiglik gocuklarda
kontrollere gore dusik olmamakla birlikte, diizeltme
operasyonundan sonra zaman gectikce belirgin olarak
azalmakta, cerrahiden 7 yil sonra -2 SD’nin altina
dismekte idi. Bizim ¢alismamizda hem TAP hem de
Contegra® grubunda, TAPSE ve hesaplanan TAPSE z skoru
kontrol grubuna gore daha disik bulundu. TAPSE, saglikh
cocuklarda yas ile kuvvetli pozitif korelasyon gosterirken
Contegra® grubunda orta diizeyde korelasyon vardi. TAP
grubunda ise anlamh iliski yoktu (Sekil 1). TAP grubunda
saptanan bu bulgu, Koestenberger ve ark.’nin ¢calismasi ile
uyumlu idi. Ayrica her iki grupta da PY derecesi arttikca
TAPSE z skoru anlaml sekilde azalmakta idi.

Opere FT'li hastalarin izlemlerinde; trikiispit lateral
anilusundan erken diastolde (E'), atrial kontraksiyonda
(A") ve sistolik harekette (S') kaydedilen velositelerde
azalma ve ejeksiyon zamaninda (ET) kisalma ile birlikte
izovolemik relaksasyon zamani (IVRT) ve izovolemik
kontraksiyon zamaninda (IVCT) uzama gosterilmistir. *°
Uzamis IVRT ve azalmis E', RV relaksasyonunda
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gecikmenin gostergesidir. A' velositesinde azalma,
restriktif sag ventrikil fizyolojisinin isaretidir. IVCT'de
uzama, sistolik aktivasyonda gecikmenin belirtisidir. S'
velositesinde azalma ise aniiler sistolik harekette
deselerasyona isaret etmektedir. 16 Bizim ¢calismamizda da
benzer bulgular mevcut idi (Tablo 3). Bunun yaninda,
bahsedilen tim degiskenler bakimindan, TAP ve
Contegra® gruplari arasinda fark yoktu.

Ulkemizden Cetin ve arkadaslarinin opere FT’li 25 ¢ocugu
(13,142,8 vyas) inceledikleri galismalarinda, hasta
grubundan hesaplanan MPI' kontrollere goére yiiksek
bulunmus ve PY derecesi ile MPI' arasinda anlamli pozitif
korelasyon saptanmistir.’’ Bizim calismamizda; DDE ile
hesaplanan MPI, hasta gruplarinda kontrollere gore
anlamh yiksek saptandi ve bu élglimler agisindan TAP ve
Contegra® gruplari arasinda fark bulunmadi (Tablo 3).
Pulmoner  vyetersizlik  derecesi ile  korelasyon
irdelendiginde, iki grupta da hesaplanan MPI' ile PY
derecesi arasinda anlamli pozitif korelasyon saptandi.
Schuuring ve arkadaslari, konjenital kalp hastalig
nedeniyle opere edilen eriskin olgularda preop ve postop
RV  fonksiyonlarini  degerlendirmis ve operasyon
sonrasinda TAPSE ve sistolik velositenin (S') dusik
oldugunu ve MPInin artmig oldugunu bildirmislerdir.
Ancak  degiskenler arasinda  korelasyon  analizi
yapmamiglardir.’® Calismamizda, hem TAP hem de
Contegra® gruplarinda, MPI”"nin TAPSE z skoru ve S'
degiskenlerinin ikisiyle de arasinda anlamli negatif
korelasyon vardi. Ayrica her iki hasta grubunda da RVFAC
arttikca MPI' anlamli sekilde azalmakta idi. Her iki hasta
grubumuzda hesaplanan MPI”nin, kontrollere gére daha
yiksek olmasina ragmen, hastalarin asemptomatik ve
fonksiyonel  kapasitelerinin  iyi olmasi,  ventrikdl
disfonksiyonunu subklinik dénemde taninmasi agisindan
MPI”nin 6nemini ortaya koymaktadir.

izovolemik akselerasyon (IVA), DDE ile hesaplanan bir
indeks olup 6nyilik ve artylikten etkilenmemesi nedeniyle
global RV sistolik fonksiyonunu gostermede Umit
vermektedir.>'%2! jzovolemik kontraksiyon sirasinda zirve
hizin (IVV), zirve hiza ulasma zamanina (AT) bolinmesiyle
elde edilen bu indeksin, MRl ile dlglilen RVEF ile iyi korele
oldugu gésterilmistir.?? Frigiola ve arkadaslari opere FT'li
124 olguda (21+11,4 yas) IVA'y1 kontrollere gére disilk
bulmuslar ve PY derecesi arttikga IVA'nin azaldigini
gostermisler; kapak replasmani igin erken dénem
hastalarin se¢ciminde, duyarli bir indeks olabilecegini
bildirmislerdir.2®> Calismamizda da IVA; hem TAP hem de
Contegra® grubunda, kontrol grubuna gére dusikti ve PY
derecesi ile negatif korelasyon gdstermekte idi. Her iki
grupta da hem TAPSE hem de MPI'ile IVA arasinda anlamli
iliski saptandi. IVA ile S' arasinda ise TAP grubunda
korelasyon bulunurken, Contegra® grubunda iliski yoktu.
Sonug olarak bu galisma ile FT’li hastalarin tam diizeltme
operasyonu sonrasl erken-orta donemde ventrikiil
fonksiyonlarinin degerlendirmesinde, MPI ve 6zellikle IVA
DDE olguimlerin ve TAPSE gibi pratik yontemlerin faydal
oldugu gosterildi. Contegra® kullanilan hastalarda PY
derecesi ve sikhginin TAP uygulananlara gore daha distk
olmasi, erken donemde reoperasyon gereksiniminin de
cok seyrek oldugu dikkate alindiginda, avantaj gibi
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gozikse de; calismamizin genelinde iki grup arasinda
ventrikiil fonksiyonlari agisindan belirgin  farkhiliklar
saptanmamasi 6nemlidir. Sonuglarimiz degerlendirilirken,
ortalama operasyon yasinin geg ve izlem sirelerinin kisa
oldugu g6z oniinde bulundurulmahdir. Uzun sire
dayanikli, bliylime potansiyeli olan ve dislik maliyetli ideal
bir konduit henliz gelistirilemediginden, zorunlu
kalmadikca kapakli konduit kullanmamak ve gereginden
genis transaniiler yamadan kaginarak pulmoner kapak
yapisinin  korunmasina ve rezidiiel  patolojinin
kalmamasina 6zen gostermek gereklidir. FT’li bir hastada,
sag ventrikil Gzerindeki hemodinamik yiik ile yasam boyu
gereken girisimsel/cerrahi mudahale sayisini en aza
indirmek arasindaki denge cok iyi gozetilmelidir.
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ABSTRACT

Objective: A variety of studies documented impaired quality of life
among patients with hirsutism. The perceived normal or
acceptable levels of body hair depends on the ethnic origin and
woman’s perception of familial, cultural and society norms
regarding number and distribution of hair. Therefore, the impact
of hirsutism on quality of life may be different across societies. The
aim of our study is to examine the quality of life in patients with
hirsutism among Turkish women using Dermatology Life Quality
Index (DLQI) assessment.

Methods: Forty patients (mean age: 21.40%6.98 years, range: 16-
40) diagnosed with hirsutism according to modified Ferriman-
Gallwey (mFG) scoring system were included in the study. DLQI
questionnaire, developed to evaluate the impact of dermatologic
diseases on quality of life, was administered to patients. DLQI
scores of patients with hirsutism were compared to a control
group of 18 patients without hirsutism (mFG score <8).

Results: The average DLQI score was 8.83+ 5.66 (median=8,
range= 0-25). The mean mFG score in patients with hirsutism was
17.18+7.64 (median 15.5, range= 8-36). There was no significant
association between mFG score and DLQI (rs=0.12, p=0.44). There
was a statistically significant difference between mean DLQI
scores of patients with hirsutism and control group (p<0.01). Eight
(20%) patients had a diagnosis of polycystic ovary syndrome.
Thirty (75%) patients had at least one of the findings of
hyperandrogenemia including acne, androgenetic alopecia,
seborrhea, menstrual irregularity and acanthosis nigricans.
Conclusion: Hirsutism is associated with impaired quality of life
among Turkish women, independent from mFG scores.
Keywords: Hirsutism, quality of life, quality of life in hirsutism,
dermatology life quality index

oz

Amag: Hirsutizmin yasam kalitesi Gizerine olumsuz etkisine dair
literatuirde yayinlanmis gesitli galismalar mevcuttur. Tiylenmenin
normal veya kabul edilir diizeyde olmasi; etnik kokene ve kadinin
kil sayisi ve dagiimi agisindan ailesel, kultirel ve toplumsal
normlari algilamasina baghdir. Bu nedenle hirsutizmin yasam
kalitesi Uzerine etkisi toplumlar arasinda farkhlk gosterebilir.
Calismamizin  amaci, klinigimize basvuran hirsutizmli  Tark
hastalara Dermatolojik Yasam Kalite indeksi (DYKi) anketleri
uygulanarak hastalarin yasam kalitelerinin nasil etkilendigini
arastirmaktir.

Yéntem: Modifiye Ferriman-Gallwey (mFG) skorlamasina goére
hirsutizm tanisi alan 40 hasta (ortalama yas: 21,4+6,98, ranj: 16-40
yas), calismaya dahil edildi. Hastalara dermatolojik hastaliklarin
yasam kalitesi {izerine etkisini degerlendirmek icin gelistirilen DYKI
anketi uygulandi.Hirsutizmli hastalarin DYKi skorlari, hirsutizmi
olmayan (mFG skoru<8) 18 hastadan olusan kontrol grubu ile
karsilastirildi.

Bulgular: Ortalama DYKi skoru 8,83+ 5,66 (medyan=8, ranj= 0-25),
ortalama mFG skoru 17,18%7,64 (medyan 15,5, ranj=8-36)
bulundu. mFG skoru ile DYKI skoru arasinda anlamli bir iliski
izlenmedi (rs=0,12, p=0,44). Hirsutizmi olan ve olmayan hastalarin
ortalama DYKi skorlari arasindaki fark anlamli derecede idi
(p<0,01). Sekiz (%20) hasta polikistik over sendromu tanisi almist.
Hastalarin 30’ unda (%75) akne, androgenetik alopesi, sebore,
menstriel diizensizlik ve akantoz nigrikans gibi hiperandrojenemi
bulgularindan en az bir tanesi mevcuttu.

Sonug: Hirsutizm,Turk kadinlarinda mFG skorlarindan bagimsiz
olarak hastalarin yasam kalitesini etkileyen énemli bir sorundur.
Anahtar Kelimeler: Hirsutizm, yasam kalitesi, hirsutizmli
hastalarda yagam kalitesi, dermatolojik yasam kalite indeksi
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Introduction

Hirsutism is defined as excessive and male pattern
growth of terminal hairs in females in androgen sensitive
areas including upper lip, chin, chest and back.! It affects
5%—-15% of women of reproductive age and associated
with hyperandrogenemia in 70-80% of cases.? Modified
Ferriman-Gallwey (mFG) scale is used for the evaluation
of hirsutism. Patients with a total score of 8 or more are
diagnosed with hirsutism accordingly.>*

Hirsutism is associated with psychological distress,
difficulties in social life and psychological morbidities
such as anxiety and depression.>® A variety of studies on
quality of life in patients with hirsutism are available in
the literature.®*° However, only one study was published
among Turkish population.”

Perceived normal or acceptable levels of body hair
depends on the ethnic origin and woman’s perception of
familial, cultural and society norms regarding number
and distribution of hair.?° Therefore, impact of hirsutism
on quality of life may be different across societies.

The aim of our study is to examine the quality of life in
patients with hirsutism among Turkish women using
Dermatology Life Quality Index (DLQI) assessment.

Methods

From January 2021 to July 2021 a total of 58 female
patients, aged between 16 and 64 years (mean:
24.97+10.68)) consulted our clinic for the evaluation to
undergo laser hair removal. Forty patients (mean age:
21.446.98 years, range: 16-40) diagnosed with hirsutism
according to mFG scoring were included in the study.
Patients with hypertrichosis, receiving any medication to
control the hair growth, younger than 16 years of age,
performed hair removal procedures (laser, waxing,
shaving, etc.) within the last month, failed to complete
the questionnaire, reluctant to participate the study, and
diagnosed with other dermatological diseases which
might interfere with the quality of life were excluded.
mMFG scoring system is a visual scoring method for the
assessment of androgen sensitive hair growth in 9 body
areas (upper lip, chin, chest, upper and lower back, upper
and lower abdomen, thighs, and upper arms).3 Each area
is visually graded from 0 to 4 and the total score is
calculated as a sum of all areas. A total score of 8 or more
is considered hirsutism. The severity of hirsutism is
classified as follows: mFG scores of 8-16 are considered
as mild, 17-24 are considered as moderate and 26-36 are
considered as severe.® To eliminate inter-observer
variability, one dermatologist ($SG) performed the
evaluation and quantification of hirsutism.

DLQI questionnaire, developed by Finlay and Khan to
evaluate the impact of dermatologic diseases on quality
of life, was administered to patients. DLQI consists of 6
domains (symptoms and feelings, daily activities, leisure,
work and school, personal relationships and treatment)
and 10 questions that assess patients’ perception of the
impact of a dermatologic condition on their quality of life
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over the last week.?! DLQI is a 4-point Likert scale, and
each question is scored as: 0 (not at all), 1 (a little), 2 (a
lot) and 3 (very much) to yield a total score of 0-30.
Higher scores indicate greater impairment of the quality
of life. The average DLQl score is 0-0.5 in normal
population. DLQI scores are interpreted as follows: 0-
1:no effect at all, 2-5: small effect, 6-10: moderate effect,
11-20: very large effect, and 21-30: extremely large effect
on patient’s life.?

Demographic data (age, marital status), accompanying
signs of hyperandrogenemia (menstrual irregularities,
acne, seborrhea, acanthosis nigricans, androgenetic
alopecia), consultation notes (endocrinology and
gynecology), laboratory tests, medications and diagnoses
were recorded.

Additionally, DLQI scores of patients with hirsutism were
compared to a control group of 18 patients without
hirsutism (mFG score <8).

Our study was conducted in accordance with the medical
ethics of the Declaration of Helsinki and approved by
Halic University Ethical Committee (Date: 27/5/2021,
Approval number: 113).

Statistical Analysis

Descriptive statistics, including mean, SD, lowest,
highest, frequency, and percentage values, were used to
analyze the data. The association between hirsutism and
quality of life was evaluated by Spearman correlation
test. Independent t-test was used to compare DLQI
scores of patients and control group.

Statistical significance was set at P<0.05. Data were
analyzed using SPSS version 20.0; (IBM Corp., Armonk,
New York, US).

Results

The mean age of the 40 patients enrolled to the study
was 21.4+6.98 years (range= 16-40). Eight patients (20%)
had a diagnosis of polycystic ovary syndrome. Thirty
(75%) patients had at least one of the findings of
hyperandrogenemia including acne, androgenetic
alopecia, seborrhea, menstrual irregularity and
acanthosis nigricans.

The average DLQl score was 8.8315.66 (median=8,
range= 0-25). The impact of hirsutism on quality of life
was extremely large (DLQI: 21-30) in 1 (2.5%) patient,
very large (DLQI: 11-20) in 13 (32.5%) patients, moderate
(DLQI: 6-10) in 13 (32.5%) patients and small (DLQI: 2-5)
in 9 (22.5%) patients. Life quality was not affected in four
(10%) patients.

The mean mFG score in patients with hirsutism was
17.18+7.64 (median 15,5, range= 8-36). Mild, moderate
and severe hirsutism were diagnosed in 22 (55%), 10
(25%) and 8 (20%) patients, respectively. There was no
significant association between mFG score and DLQI
(rs=0.12, p=0.44).

When the contribution of subdomains to total DLQI score
was examined in detail, daily activities (31%) and
symptoms and feelings (29%) were the mostly affected
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life quality sections followed by leisure (16%), work and
school (7%), personal relationships (9%), and treatment
(8%).

Patients with hirsutism were compared to 18 patients
who consulted for eligibility for laser removal and were
not diagnosed with hirsutism according to mFG scoring
system as a control group. The mean age was
32.89+13.22 years (range=16-64), the mean DLQI score
was 5+5.30 (median 4, range= 0-19) and the mean mFG
score was 4,33+1,78 (median=4, range= 2-7) in this

Tablo 1. Characteristics of patients and control group

group. Very large effect, moderate effect, small effect,
and no effect were observed in 4 (22%), 2 (11%), 5 (28%),
and 7 (39%) of patients. There was a statistically
significant difference between mean DLQl scores of
patients with hirsutism and control group (p<0.01).
Characteristics of study and control group are
summarized in Table 1.

Patient Group (mFG28)

Control Group (mFG<8)

Number of patients 40
Mean age (years)
Mean mFG score
Mean DLQI score
Impact of DLQI on QOL

Extremely large effect 1(%2.5)
Very large effect 13 (%32.5)
Moderate effect 13 (%32.5)
Small effect 9 (%22.5)
No effect at all 4 (%10)

21.4+6.98 (16-40)
17.18+7.64 (median 15.5, r: 8-36)
8.83+ 5.66 (median:8, ranj: 0-25)

18

32.89+13.22 (16-64)

4.33+1.78; (median:4, range: 2-7)
545.30; (median 4, range: 0-19)

0
4 (%22)
2 (%11)
5 (%28)
7 (%39)

DLQI: Dermatology life quality index, QOL: Quality of life
Discussion

Hirsutism is the excess growth of dark or coarse hairs in
females in a male pattern distribution and seen in 5-15%
of reproductive age females across all ethnic groups.>?
It is a symptom rather than a disease and has a negative
impact on patient’s psychological condition as well as on
quality of life.2* Normal or acceptable level of hairiness,
perceived by women, is related to ethnical background,
cultural and societal norms. Hence, the influence of
hirsutism on quality of life may show variability between
communities.?°

To the best of our knowledge, there is only one study
about impact of hirsutism on quality of life among Turkish
women.” In this study, involving 57 patients, mean DYKi
was 9,80 £ 6,50 and median mFG score was 25. Although
theoretically a diminished quality of life is expected as
severity of hirsutism increases, the author did not
observe an association between DLQl and hirsutism
grade.” This finding was similar to our patients. In other
words, we couldn’t find a correlation between quality of
life and severity of hirsutism. When the studies on this
subject were examined, we can see that while some
studies have found an association between mFG score
and quality of life>¥25 others reported no
correlation.'®!® Additionally, some studies even did not
look at if there is any association.®!%2627 The lack of
relation between the degree of hirsutism and quality of
life may be explained by the higher level of hirsutism
perceived by the patient. Besides, the QOL may be
affected more when certain areas of excessive hair are
involved that lead to stigmatization such as face.”

The mean DLQI score was 8,83+ 5,66 (median=8) in our
study. This result was significantly higher compared to
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control group and implicates that hirsutism has generally
a moderate impact on QOL [22]. The average DLQI scores
reported in the literature vary between 5.5 and 17.4.1%1>
25,26, 28 \While mean DLQI score in our patients is similar to
some studies,” 1718262825 it js |ower than some of the
DLQI scores in previous studies.’>?>?7 The differences in
DLQI scores in previous studies, including ours, were
suggested to result from differences in the mean mFG
scores.®

When DLQJ scores were examined in detail, hirsutism
had a very large or extremely large effect in 35% (n=14)
of patients, moderate effect in 32.5% (n=13) of patients
and minimal or no effect in 32.5% (n=13) of patients.
Some studies described detailed DLQl scores with
corresponding number of patients. According to these
studies minimal or small effect was seen in 3-97% of
patients, moderate effect was seen in 9-45% of patients
and very large or extremely large effect was seen in 0-
91% of patients.1>17:18.25.27,29

The most important domains contributed to the DLQI
scores, i.e. mostly affected subdivisions of life quality
were found to be daily activities (such as shopping, choice
of clothes or housekeeping) and symptoms and feelings
(such as itchy and sore skin, embarrassment) in the
literature.1>17.2527.2% Qur results were in concordance
with these literature reports with the highest score in
daily activities (31%) followed by symptoms and feelings
(29%).

Self-rated hirsutism scores were found to be higher than
physician rated scores in previous studies**. Patient rated
mFG scores were more strongly associated with QOL
compared to physician rated mFG scores. Therefore, it
was suggested that the impact of hirsutism on QOL,
rather than the physician rated severity of hirsutism,
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should be the factor that should be considered while
planning the treatment.?

Our study has some limitations which must be
acknowledged. First, patient data were gathered in Covid
pandemic during which socialization was extremely
limited, remote work has become more common and
curfews were ordered at times to limit virus spreading.
Even though the daily activities section was the most
important domain contributed to the total DLQI scores,
this condition could have caused scores to be lower in
subdomains and total scores of the scale compared to
regular times. Nevertheless, considering that our results
are similar to some of the previous studies in literature,
this point might be ignored. Second, the number of
patients included may be considered insufficient to
generalize the results. Therefore, studies with larger
patient groups will be valuable for the verification of our
results. Lastly, our study was conducted in a single center
which makes it difficult to generalize the results to the
whole population.

In conclusion, hirsutism is an important issue among
Turkish women causing significant impairment on QOL,
independent from mFG scores. As a dermatologist,
awareness on this subject will influence our approach to
patients, type of treatment we recommend, patients’
referral to other specialties, and increase in QOL of our
patients.
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ABSTRACT

Objective: Exosomes are small intracellular membrane-based
vesicles of different compositions that are involved in various
biological and pathological processes. They are secreted by all cell
types and can be found in most body fluids, including the blood,
saliva, and urine. Exosomes are nanometer-sized microvesicles,
approximately 30-200 nm in diameter, containing DNA, mRNAs,
non-coding RNAs, membrane proteins, and cytosolic proteins.
stem cells exert paracrine effects through exosomes. Recent
studies have shown that exosomes have important potential as
new alternatives to cellular therapies. In this study, we isolated
and characterized exosomes from Wharton-Jelly derived
mesenchymal stem cells (WJ-MSCs). It was aimed to determine
the most effective exosome lysis solution using different lysis
chemicals over a certain number of nanoparticles and to optimize
protein quantification in these exosomes.

Methods: WJ-MSC exosomes were isolated and characterized,
and changes in protein levels were determined after treatment
with 1 billion/ml particle exosomes with commonly used
chemicals such as RIPA buffer, Mammalian Protein Extraction
Reagent (M-PER), Tris-TritonX, and Tris-SDS.

Results: As a result, approximately 2.5 pg/ml of 1 billion/ml
particulate exosomes were detected with the bicinchoninic acid
(BCA) kit. The protein concentration in these exosomes increased
3-4 times as a result of disintegration of the bilayer membranes in
the cell membrane structure of these exosomes with RIPA buffer.
Conclusion: These data can be used in future studies, particularly
for the quantification of mesenchymal stem cell exosomes.
Keywords: Wharton-Jelly, mesenchymal stem cells, exosomes,
lysis buffer, protein quantification
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Amag: Eksozomlar, gesitli biyolojik ve patolojik stireglerde yer alan
farkl bilesimlere sahip kigk hiicre igi membran bazli vezikillerdir.
TUm hiicre tipleri tarafindan salgilanirlar ve kan, tiikirik ve idrar
dahil olmak Uzere ¢ogu viicut sivisinda bulunabilirler. Eksozomlar,
yaklasik 30-200 nm gapinda, DNA, mRNA'lar, kodlamayan RNA'lar,
membran proteinleri ve sitozolik proteinler igeren nanometre
boyutunda mikrovezikiillerdir. Kok hiicreler eksozomlar araciligiyla
parakrin etkiler gosterir. Son ¢alismalar, eksozomlarin hicresel
tedavilere yeni alternatifler olarak 6nemli bir potansiyele sahip
oldugunu go6stermistir. Bu ¢alismada, Wharton-Jeli kaynakli
mezenkimal kok huicrelerden (WJ-MSCs) eksozom izolasyonu ve
karakterizasyonu yapilmistir. Belirli bir nanopartikil sayisi
tizerinden farkli lizis kimyasallari kullanilarak en etkin eksozom lizis
soliisyonunun tespiti ve bu eksozomlarda protein miktar tayini
optimizasyonu amaglanmistir.

Yontem: WJ-MKH ekzozomlari izole edilip karakterize edilmis ve 1
milyar/ml partikilli ekzozomlarin RIPA tamponu, Mammalian
Protein Ekstraksiyon Reaktifi (M-PER), Tris-TritonX ve Tris-SDS gibi
yaygin olarak kullanilan kimyasallarla muamelesinden sonra
protein seviyelerindeki degisiklikler belirlenmistir.

Bulgular: Bicinchoninic asit (BCA) kiti ile yaklagik 2,5 pg/ml 1
milyar/ml partikil ekzozom tespit edilmistir. Bu eksozomlarin
hiicre zari yapisindaki gift tabakali membranlarin RIPA tamponu ile
pargalanmasi  sonucunda  bu  eksozomlardaki  protein
konsantrasyonu 3-4 kat artmistir.

Sonug: Bu veriler gelecek galismalarda, ozellikle mezenkimal kok
huicre ekzozomlarinin kantifikasyonu igin kullanilabilir.

Anahtar Kelimeler: Wharton-Jeli, mezenkimal kok hiicre,
eksozom, lizis tamponu, protein miktar tayini
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Introduction

Mesenchymal stromal/stem cells (MSCs) can be isolated
from different tissues or organs such as bone marrow,
adipose tissue, placenta, umbilical cord, amniotic fluid,
liver, teeth, and peripheral blood. The most commonly
used sources of MSCs are bone marrow, adipose tissue,
and, more recently, MSCs derived from the umbilical cord
Wharton's Jelly region with high proliferation capacity.
Isolations from adult tissues such as perinatal organs,
bone marrow, and adipose tissue have several risks such
as invasiveness, high risk of infectious diseases, and
limited proliferation potential due to the advanced age of
the donor.%?

The umbilical cord (UC) is a perinatal organ that connects
the placenta and fetus to facilitate nutrition and the
exchange of gases (oxygen and carbon dioxide). The UC
is composed of two layers: the umbilical cord membrane,
which is epithelial and mesenchymal; the perivascular
region (PVB), which surrounds and protects the blood
vessels; and the central part of the UC, the Wharton's
Jelly (WJ) region, whichis rich in glycosaminoglycans such
as hyaluronic acid and chondroitin sulfate and has a
gelatinous structure that provides elasticity to the cord.>*
The collection of UC is noninvasive, ethically treated as
waste material, and does not pose ethical issues.
Furthermore, UC is a good source for obtaining a
significant number of MSCs. Recently, it has become the
preferred source of MSCs for therapeutic purposes
compared to bone marrow and adipose tissue.

Similar to other multipotent stromal cells, these cells
were positive for CD73, CD90, and CD105 and negative
for CD45, CD14, CD34, CD19, and HLA-DR surface
antigens. They are characterized by their ability to adhere
to plastic surfaces and differentiate into other cell types
such as adipocytes, chondrocytes and osteoblasts.”> Due
to the low expression of HLA class |l proteins,
immunogenicity is almost non-existent; therefore,
allogeneic use in cellular therapies is not considered a
problem.®” Another reason why these cells are preferred
in the clinic is that they secrete various growth factors
and cytokines, such as G-CSF, HGF, PDGFAA, TGF-B, IL-6,
and IL-8, which play important roles not only in
immunomodulation, but also in cell proliferation,
differentiation, growth, and tissue repair.®°

Distant intercellular communication is facilitated by
molecules, such as hormones, that signal to other parts
of the body through the circulatory system. Another type
of remote intracellular communication occurs via
extracellular vesicles (EVs), which are membrane-based
structures. These EVs act as vehicles to transport
different types of cellular cargo such as lipids, proteins,
receptors, and effector molecules to recipient cells.®
These include apoptotic bodies, microvesicles and
exosomes.!! Apoptotic bodies range in size from 50 to
5000 nm and contain cellular contents such as
deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and
histone proteins. During apoptosis, apoptotic bodies
present these contents to macrophages, resulting in cell
engulfment.!? Microvesicles are formed by outward
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budding and fission from plasma membranes, with sizes
ranging from 50 nm to 1000 nm. Once microvesicles are
formed, they carry specific proteins and lipids and deliver
their cargo to the designated recipient cell.!! The final
category of EVs is exosomes, which differ from
microvesicles mainly in their intracellular origin and size.
Exosomes are small intracellular membrane-based
vesicles with different compositions that are involved in
various biological and pathological processes. The use of
exosomes as drug delivery vehicles offers significant
advantages over drug delivery systems such as liposomes
and polymeric nanoparticles. Exosomes are non-
immunogenic in nature because of their similar
composition and size as their own cells.3

Exosomes are small endosome-derived vesicles ranging
in size from approximately 30 to 200 nm.*%415 They are
secreted by all cell types and can be found in most body
fluids, including the blood, saliva, and urine. The
exosome is a "nanosphere" with a bilayer membrane
containing various types of lipids and proteins derived
from the host cell. Some of these include transport
proteins, heat shock proteins, and multivesicular body-
associated proteins. In addition to proteins, exosomes
are composed of different types of lipids, such as
cholesterol, sphingolipids, phosphoglycerides,
ceramides, and saturated fatty acid chains.'* The
composition of exosomes is important, as they serve as
biomarkers and provide an indication of their function in
biological processes. Recent studies have also shown that
exosomes have significant potential as novel alternatives
to cellular therapies.'®

After exosome isolation, various characterization
procedures are required.’> In addition, protein
guantification was performed for standardization. This is
a critical step because it forms the basis of subsequent in
vitro and in vivo studies. In the original articles, it is stated
that in-vitro and in-vivo experimental studies were
performed at concentrations of "10-50 ug", but there is
no mention of the use of any chemicals related to the
amount of protein contained in the exosomes in
bicinchoninic acid BCA'®?° and in recent studies and
treatment applications, quantification is made based on
particle number. Nanoparticle measuring devices are
used for this purpose, but this process is available in very
few laboratories. After prolonged culture and multi-stage
centrifugation, the amount of protein obtained from the
exosomes was small. In our study, we aimed to establish
a protocol for the isolation and characterization of
exosomes from mesenchymal stem cell culture by
ultracentrifugation, and to determine the amount of
protein contained in the exosomes obtained in the most
accurate way. For this purpose, after nanoparticle
tracking analysis (NTA) of Wharton Jelly Derived
Mesenchymal Stem Cell (WJ-MSC) exosomes obtained by
ultracentrifugation, the protein quantification efficiency
of one billion particles diluted in one milliliter (ml)
isotonic solution was investigated after treatment with
four different lysis solutions.
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Methods

Exosome Isolation from WJ-MSCs

The cells used in the experimental phase were WJ-MSCs
donated with patient consent and cultured and
propagated in the laboratories of “STEMBIO Cord Blood,
Cell and Tissue Center-MARTEK/Gebze” approved by the
Ministry of Health of the Republic of Turkey under Good
Manufacturing and Practice (GMP) conditions. Exosome
isolation was also performed in this center.

In this study, differential ultracentrifugation was used for
exosome isolation, which provided exosome isolation
with high efficiency and purity. It is based on the
separation of exosomes from non-vesicular particles,
such as large bioparticles, proteins, and protein/RNA
aggregates, by centrifugation at high speed and
centrifugation of the medium taken from the MSC
culture with different densities, shapes, and sizes.

After the WIJ-MSC culture dishes reached 80-90%
confluency, the media were poured and washed twice
with PBS, and exosomes and microvesicles from Fetal
Bovine Serum (FBS) were removed. After MSCs were
cultured for 48 h in DMEM/F12 medium with 1%
Pen/Strep antibiotic supplement without FBS for 48 h,
the media were collected into 50 ml falcon tubes??. In the
first stage of exosome isolation, WJ-MSC culture media
was centrifuged at 300 x g for 10 min at 4°C, and dead
cells were removed. In the 2nd stage, the medium was
centrifuged at 15,000 g for 20 min at 4°C and the
supernatant was transferred to new tubes. The
supernatant was passed through a 0.22 um pore size
filter (BIOFIL, China) to remove microvesicles larger than
220 nm. The pre-purified cell media were centrifuged 2
times at 110,000 g for 70 min at 4°C for 70 min using a
CS150FNX (Hitachi Himac, Japan) ultracentrifuge and
S50A model rotor, and the pelleted exosomes remaining
after supernatant removal were homogenized with a
small amount (~100-600 pl) of PBS or saline. After
centrifugation in the isolation phase, washing procedures
were carried out in a cold environment on ice. All the
centrifugation steps were performed at 4 °C.

Exosomes maintained their protein structure for one
week at 4°C during the experimental stages. Exosomes
were stored at -20°C and/or -80°C if the experiment was
planned for a later period for long-term storage.

Characterization of WJ-MSC Exosomes

For exosome characterization, exosome surface markers
were determined by flow cytometry, size and shape
analysis by electron microscopy, and size and quantity
determination by NTA.
Immunophenotypic Flow
Cytometry

For exosome characterization, exosome surface markers
were labeled with the appropriate antibodies. The
ExoStepTM Kit (Immunostep, Salamanca, Spain) was
used for this purpose. Exosomes labeled on a flow
cytometer (Beckman Coulter, California, US) were
analyzed for marker positivity. CD63 capture antibodies,

Characterization by
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consisting of 6 um diameter magnetic beads coated with
a specific antibody that can be detected by the device,
are used as secondary antibodies with CD9
secondary/detector  antibodies labeled in red
fluorescence, allowing them to be detected by the flow
cytometry fluorescence detector (Figure 1).

Capture

Beads

Figure 1. Working principle of exosome characterization by
immunophenotyping?*

Morphological images of exosomes obtained by electron
microscopy (Quadro, Thermo Scientific, USA) were
captured at the Bogazici University, Center for Life
Science. A 5ul sample was dropped onto the grid, and the
instrument was switched to the environmental SEM
(ESEM) mode. The instrument mode was visualized at 30
kV, and a spot size of 1. The device was set to 160,000 x
magnification under high vacuum to visualize the sample
in aqueous form.

Nanoparticle Tracking Analysis (NTA)

Size and quantity analyses of exosomes were performed
using a NanoSight NTA 3.4 instrument (Malvern
Panalytical, UK) at Yeditepe University.

Exosomes were lysed with radioimmunoprecipitation
assay (RIPA) buffer, mammalian protein extraction
reagent (M-PER), Tris-Triton, and Tris-SDS, and protein
guantification was performed using bicinchoninic acid
(BCA) chemical. The protein content of each lysis solution
was evaluated as a blank, without any treatment.

Lysis with RIPA Buffer

RIPA buffer (Thermo Fisher Scientific, Illinois, USA) is a
lysis solution containing 25 mM Tris.HCI pH 7.6, 150 mM
NacCl, 1% NP-40, 1% sodium deoxycholate, and 0.1% SDS.
After incubation for 30 minutes, equal amount of RIPA
buffer was added to the exosomes and placed in a cold
sonication bath for 30 seconds. After this step, the
samples were gently mixed on ice for 15 minutes.?

Lysis with M-PER Buffer

Equal amount of M-PER Buffer (Thermo Fisher Scientific,
Illinois, USA) was added to the exosomes and gently
mixed for 1-2 min for protein quantification.



Halbutogullari et al., Optimization of Protein Quantification in WJ-MSC Exosomes

Lysis with Tris-SDS

EVs were added to equal amount Tris-SDS buffer [2%
(w/w) sodium dodecyl sulfate-SDS, 20 mM, Tris-HCI pH 8]
and kept at 95°C for 5 min. EVs were placed in a cold
sonication bath and vortexed six times for 30 s at 30-
second intervals on ice to reduce heating.?

Lysis with Tris-Triton

Exosomes were treated with equal amount of Tris-Triton
buffer [120 mM NaCl pH 7.5, 1% Triton-X 100 to lysate
with 25 mM Tris-HCI], mixed, incubated on ice for 3 h,
and vortexed every hour.?*

Exosome Quantification by Micro-BCA Assay

Protein quantification was performed using a micro-BCA
protein assay kit (Booster, Pleasanton, CA, USA). The
bicinchoninic acid (BCA) method is a calorimetric assay
based on the reduction of proteins in alkaline solution
from Cu*? to Cu*! with 'Biuret' reagent and spectral
measurement of the color change from green to purple
in proportion to the amount of protein. According to the
kit protocol, standard solutions prepared with bovine
serum albumin (BSA) and exosome samples were read at
562 nm wavelength using a microplate reader (Versamax,
USA), and the chromogenic reaction was measured.
Protein concentrations of the samples were evaluated by
comparing the measured absorbance values with the
standard curve. All experiments were repeated thrice.

Results

Characterization of WJ-MSC Exosomes

CD63 and CD9 surface markers were positive over 96,64+
1,20% (Figure 2).

Electron microscopy images showed that the exosome
size was approximately 163,344+10,72 nm (Figure 3).
NTA results also showed the size of the exosomes was
116.4+46.6 and the number of particles per ml of
exosomes was also determined by this analysis (Figure 4).
The experiments carried out for characterization all
confirm that the EVs obtained are exosomes.

Protein Quantification with Micro-BCA Kit

For BCA quantification, the absorbance values of the
isotonic solution (saline) in which the isolated exosomes
were reconstituted and stored and the absorbance
values of each lysis chemical after treatment with BCA
solution alone were evaluated according to the standards
during the treatment with exosomes. Each chemical
contained a blank. When we subtracted the blank values
of all lysis chemicals from their mixtures with exosomes,
the highest amount of protein was observed in the RIPA
buffer. The results showed that the RIPA buffer was
approximately 3.3 times more effective than the other
lysis solutions (Figure 5).
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Figure 2. Flow cytometry analysis of exosomes. a. Graph showing the gating of the target cell cluster. b. Graphical display of positive cells within the cell

cluster.
Discussion

Mesenchymal stem cells (MSCs) are a cell population
with a remarkable ability to differentiate in multiple
ways. MSCs can differentiate into several lineages and
are important for physiological systems. In addition to
their capacity for differentiation and self-renewal,
mesenchymal stem cells (MSCs) emit a variety of
substances that affect the immune system. It is thought
that EV secretion may have many physiological effects on
MSCs. The fact that EVs are involved in important
processes and events, such as cancer, fibrosis, and
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inflammation, suggests that they may contribute to the
onset of disease?®. Additionally, it has been
demonstrated that EVs produced from stem cells are
helpful in a variety of therapeutic procedures. Exosomes
derived from MSCs are small vesicles that play important
roles in extracellular communication. The therapeutic
use of exosomes has important advantages over that of
MSCs: %5 (i) they can be stored at low temperatures (e.g.
-80°C) until required for cellular therapy; (ii) their
contents such as cytokines, growth factors, transcription
factors, and RNA are encapsulated, that is, covered by a
lipid double membrane, which avoids some of the
problems associated with rapidly degrading small soluble
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molecules and provides protection against degradation
in vivo; (iii) they are highly stable and long-lasting; (iv)
they can be injected intravenously, reaching remote
locations because the vesicles are small and circulate
easily, whereas MSC are very large and therefore may
have difficulty circulating through thin capillaries; (v) they
can cross the blood-brain barrier; and (vi) they are
hypoimmunogenic, with no risk of unwanted side effects
such as rejection by the immune system.?®Several studies
have shown that the immunosuppressive,
immunoregulatory and regenerative effects of exosomes
produced by MSCs preconditioned with cytokines,
hypoxia and chemicals are enhanced.?””?® In addition, it
has been reported that the amount of exosomes and the
lipid and protein compositions of exosomes obtained
from mesenchymal stem cells cultured in serum-
deprived media change.?®

Exosomes contain a lipid bilayer and protein content
within the membrane. They transfer the proteins they
contain to the host cell by fusion and demonstrate their
effects.”> Therefore, protein quantification should be
performed by bursting the membranes. This is the reason
why NTA analysis is often preferred for exosome
characterization and quantification, but this analysis is
expensive and not always accessible. Subedi et al.
evaluated the effectiveness of different chemical
treatments for detecting protein content using
spectrometric (MS) analysis of a head-and-neck cancer
cell line and concluded that RIPA was the best lysis buffer.
The study noted that RIPA contains a combination of both
ionic and non-ionic detergents, resulting in the highest
number of EV peptides and proteins identified by MS-
based identification.?

In this study, hWJ-MSC exosomes were isolated and
characterized, and protein amounts were determined
from these exosomes after treatment with different
chemicals. The results showed that the RIPA buffer was
approximately 3.3 times more effective than the other
lysis solutions.

In  conclusion, accurate and reliable protein
quantification  from  exosomes derived from
mesenchymal stem cells is important for understanding
the biological properties of these nanovesicles and
developing their potential therapeutic applications.
Further studies should evaluate the efficacy of different
chemicals in exosome analysis, and comparatively
investigate the accuracy and sensitivity of the detection
methods used.
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Figure 3. Electron microscopy analysis of exosomes. Exosome clusters
are similar in size and spherical in shape.
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Figure 5. Protein quantification with micro BCA kit. Each lysis buffer was grouped into different colors.
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OBEZ COCUKLARDA KiLO KAYBININ SERUM D VIiTAMINIi DUZEYINE ETKiSi

THE EFFECT OF WEIGHT LOSS ON SERUM VITAMIN D LEVEL IN OBESE CHILDREN
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Amag: Calismanin amaci obezlerde 25(0OH)D3’lin yag dokusunda akiimiile
olup olmadigini incelemek ve bdylece obez bireylerde genel poplilasyona
gore daha sik olan D vitamini eksikliginin sebebine isik tutmaya calismaktir
Yoéntem: Calismaya c¢ocuk endokrinoloji poliklinigine obezite nedeni ile
aralik ayinda basvuran 67 gocuk dahil edildi. Ug aylik diyet-egzersiz sonrasi
hastalarda agirlik, VKi ve serum 25(0OH)D3 diizeylerindeki degisim
incelendi. Hastalar anlamli kilo kaybi olanlar (Grup 1) ve olmayanlar (Grup
2) seklinde iki gruba ayrildi.

Bulgular: Kilo kaybi olan (Grup 1) hastalarda baglangigtaki serum 25(0OH)D3
degeri (12,59 + 5,69 ng/ml) ile 3 ay sonrasindaki 25(0OH)D3 degeri (16,87 +
10,08 ng/ml) arasinda istatistiksel olarak anlaml fark vardi (P=0,004). Kilo
kaybi olmayan (Grup 2) hastalarda diyet-egzersiz oncesi ortalama
25(0OH)D3 degeri (14,58 + 6,6 ng/ml) ile sonrasindaki 25(0OH)D3 degeri
(13,99 * 6,69 ng/ml) arasinda istatistiksel olarak anlamli fark yoktu. Her iki
grupta insulin ve HOMA-IR degisimleri arasinda anlamli fark yoktu.
Sonug: Obez hastalarda serum D vitamin diizeyinde eksiklik ve yetersizlik
siktir ve bu hastalar gelisebilecek metabolik komplikasyonlar agisindan risk
altindadir. Gaismamizda obez hastalarda kilo kaybi sonrasinda serum D
vitamini duzeyinde artis gorulmustir. Sonuglarimiz obezlerde D
vitamininin yagda toplandig ve dolasimdaki efektif miktarin diisiik oldugu
gorusiinu desteklemektedir. Bu hastalara diyet ve egzersiz ile birlikte
vitamin D takviyesi saglamanin yerinde oldugunu diisinmekteyiz.
Anahtar kelimeler: Obezite, 25(0OH)D3 vitamini, kilo kaybi

ABSTRACT

Objective: The aim of the study is to evaluate in obese children whether
25(0OH)D3 is accumulated in adipose tissue, and to try to shed light on the
cause of vitamin D deficiency in obese individuals

Methods: 67 children who applied to the pediatric endocrinology
outpatient clinic in december due to obesity were included in the study.
Changes in weight, BMI and serum 25(OH)D3 levels were examined after
3 months of diet and exercise. The patients were divided into two groups:
those with significant weight loss (Group1) and those without (Group2).
Results: In patients with weight loss (Group 1), there was a statistically
significant difference between the initial serum 25(0OH)D3 value (12.59 +
5.69 ng/ml) and the 25(0OH)D3 value after 3 months of diet and exercise
(16.87 + 10.08 ng/ml). Whereas, in Group 2, there was no significant
difference between the initial 25(OH)D3 value (14.58 + 6.6 ng/ml) and the
value after 3 months of diet and exercise (13.99 + 6.69 ng/ml). There was
no significant difference in both groups in terms of insulin and HOMA-IR
changes.

Conclusion: Low serum vitamin D level is common in obese children. In
our study, an increase in serum vitamin D levels was observed in obese
patients after weight loss. Our results support the thesis that vitamin D
accumulates in fat tissue and the effective amount in circulation is low in
obese individuals. We think that providing these patients with vitamin D
supplements along with diet and exercise may be an appropriate
approach.

Keywords: Obesity, 25(0OH)D3 vitamin, weight loss
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Giris

D vitamini eksikligi tim diinyada oldugu gibi Tlrkiye’de de
dnemli bir saglk problemidir.?? Giinimizde fiziksel
aktivitenin azalmis olmasi ve beslenme aliskanliklarinin
degisimi nedeniyle, obezite c¢ocukluk c¢aginda sikhg
giderek artan diger 6nemli bir saglik sorunu haline
gelmistir.3* Klinik calismalar obezlerde D vitamini
eksikliginin normal poplilasyondan daha fazla oldugunu
gdstermektedir.>’ Obezite viicudumuzdaki her sistemi
olumsuz etkilemektedir. Psikolojik bozukluklar,
hiperlipidemi, hipertansiyon, insiilin direnci, metabolik
sendrom, tip 2 diabetes mellitus (DM), puberte prekoks,
hirsutizm, oligomenore veya amenore, infertilite,
kolelitiazis, hepatik steatoz, psodotimdr serebri,
ortopedik sorunlar obezite ile iliskili oldugu bilinen
durumlardir.®%0

D vitamini temel olarak giines 15181 araciligiyla sentezlenen
ve kolesterol tiirevi olmasindan 6tiirii yagda eriyebilen bir
molekiildiir.** Bu bilgiler temel alinarak obezlerdeki D
vitamini eksikligi icin bazi teoriler ileri sirilebilir. D
vitamininin yag dokusunda toplanarak dolasimdan
cekildigi ve aslinda viicuttaki total diizeyi yeterli olmasina
ragmen dolasimda yetersiz oldugu disiinilebilir.> Obez
bireylerin sedanter yasamlari, glines isiglyla daha az
etkilesime girmeleri ve D vitamini yoniinden fakir gidalarla
daha fazla beslenmeleri bu bireylerdeki D vitamini
eksikliginin diger sebepleri olarak éne surilebilir.

D vitamini eksikliginin obezite gelisimini kolaylastirdigi
seklinde bir goriis de mevcuttur. 5-12 yas ¢ocuklarin viicut
kitle indeksi (VKi), cilt alti kalinhgi ve bel cevresi élglimleri
temel alinarak yapilan 3 yillik izlemde, baslangigta D
vitamini dizeyi disik olanlarin ilerleyen vyillarda yag
dokusunda artis oldugu gésterilmistir.3

D vitamini ihtiyacinin blyik cogunlugu deriden giines 15181
aracihigiyla karsilanir.** Dolasimdaki D vitamininin biyiik
kismi 25(0OH)D seklindedir ve viicuttaki D vitamin diizeyini
de en iyi yansitan bu formdur. Yarilanma omri 2-3 hafta
kadardir.t®

Bu calismamizda obezlerde serum D vitamin diizeyinin
tespitini ve eger disiklik var ise yag dokusunda akiimiile
olup olmadigini degerlendirmeyi amacladik. Bu amagla
obez hastalarda klinige ilk basvuru aninda ve 3 aylik siire
sonunda kilo kaybinin ardindan 6lgllen serum 25(0OH)D3
dizeyindeki degisimi inceleyerek mevcut hipotezimizi test
etmeye cgalistik.

Yontem

25(0OH)D3 sentezindeki major faktorin -yani gilines
IsigInin- etkisiz kilnmasi igin ¢alisma 2011 Aralik ve 2012
Mart arasi déonemde yapilmistir. Bu dénemde glines
1IsigInin azalan etkisi sonucunda D vitamin sentezi en diisiik
seviyelerine inmektedir. Calismaya aralik ayinin ilk 12 is
giiniinde (1 Aralik-16 Aralik) Kanuni Sultan Sileyman
Egitim ve Arastirma Hastanesi Cocuk Endokrinoloji
Poliklinigi’ne asiri kilo sikayeti ile basvuran, VKi > 95p. olan
ve asagida bahsedilmis sartlari saglayan toplam 137 obez
cocuk dahil edildi. Tum hastalardan basvuru glinlinde veya
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sonraki giinde aglik serum 25(0H)D3, insilin, glukoz ve
lipid diizeylerinin tespiti i¢in kan 6rnekleri alindi. Hastalara
diyet, egzersiz ve yasam seklinde yapilmasi gereken
degisiklikler ile ilgili uyulmasi gerekli kurallar yazili olarak
verildi. Mart ayinin ilk 12 is giini (1 Mart-16 Mart) VKi,
serum 25(0OH)D3, insdlin, glukoz ve lipid dizeyleri tekrar
Olgllerek iki ayri doneme ait veriler karsilastirildi. Kilo
kaybi ve VKi azalmasi olan hastalar Grup 1, olmayan
hastalar Grup 2 olarak siniflandirildi.

Son 3 ayda D vitamini kullanma 6ykisu olanlar, tesetttrli
olanlar, cilt hastaligi olanlar, sendrom veya endokrin
bozukluk distinduren klinik muayene bulgusu olanlar, D
vitamini ve kalsiyum metabolizmasini etkiledigi bilinen
antikonvilzan ilag, steroid ve oral vitamin preparatlari
kullananlar, akne tedavisi icin isotretionin kullananlar, lipit
ve insulin dizeyini etkileyebilecek ilag kullananlar
¢alismaya dahil edilmedi. Baslangigta calismaya dahil
edilmis fakat sonradan istenilen zamanda kontrole
gelemeyenler ve ¢alisma donemi icinde Marmara Bolgesi
disina seyahat edenlerden olusan toplam 70 obez hasta
daha sonra galisma kapsamindan cikartildi. 25(0OH) D3
dlzeyiicin < 12ng/ml (30 nmol/L) eksiklik, 12-20ng/ml (30-
50 nmol/L) arasi yetersizlik ve >20ng/ml (50 mmol/L)
normal kabul edildi.**

instilin direncini 8lgmek amaciyla HOMA-IR (Homeostasis
Model Assesment of Insulin Resistance) yontemi
kullanildi. HOMA-IR; Aglik Plazma insulini (uU/ml) X Acghk
Plazma  Glukozu(mg/dl) / 405 formulu ile
hesaplanmaktadir. Bu yontem hem basit ve uygulanabilir
hem de glivenilirdir.

istatiksel Yéntemler

Verilerin analizinde Statistical Package for
the Social Sciences (SPSS) 19 ve Medcalc 9 (Mariakerke,
Belgika) programlari kullanildi. Kantitatif verilerin analizi
icin normal dagilima uygunlugu Kolmogrov Simirnov testi,
Shapiro-Wilk testi ve degiskenlik katsayilari dikkate
alinarak incelenmis olup; normal dagilima sahip
degiskenlerin analizinde parametrik yontemler, normal
dagihma sahip olmayan degiskenlerin analizinde
nonparametrik yontemler kullanildi. Kantitatif veriler
tablolarda ortalama + SS (standart sapma) degerleri
seklinde ifade edildi. Kategorik veriler ise sayi (n) ve
yuzdelerle (%) ifade edildi. Bagimsiz 2 grubun
karsilastirimasinda Independent T testi kullanildi. Bagimh
2 grubun karsilastiriimasinda Paired T testi kullanildi.
Kategorik verilerin karsilastirilmasinda ise Pearson Chi-
square ve Fisher exact testleri kullanildi. Kantitatif
verilerin, ana faktér kontrol altina alindiktan sonra
degiskenlerin birbiriyle olan korelasyonlarini incelemek
icin ise Particial Correlation testi kullanildi. Veriler %95
gliven dlizeyinde incelenmis olup, p degeri 0,05’ten kigilk
ise anlamli kabul edildi.

Bulgular

Calismaya toplam 137 obez ¢ocuk ile baslandi ve belirtilen
sartlari saglayan kalan 67 obez c¢ocuk ile c¢alisma
tamamlandi. 67 olgunun tamami ilk basvuru



Akgiin ve Onal, Obezite ve D Vitamini

degerlendirmesinde obez tanimlamasina uymaktaydi.
Hastalar 5 ile 17 yas arasindaydi. VKi azalmasi olan Grup
1’de 49 (%73,1), VKi azalmasi olmayan Grup 2’de 18
(%26,9) hasta vardi. Grup 1’deki olgularin yas ortalamasi
11,24 + 3,05 yil, Grup 2’'deki olgularin ise 10,61 + 3,13 yil
seklindeydi. Diyet-egzersiz 6ncesi tim olgularin D vitamin
diizeyi dagihmlari; 35 (% 52)’inde eksiklik, 22 (%33)’sinde
yetersizlik, 10 (%15)'unda normal seklindeydi. Diyet-
egzersiz sonrasi dagilimlari ise; 27 (%40)’sinde eksiklik, 21
(%31)inde yetersizlik, 19 (% 28)’unda normal seklindeydi
(Tablo 1). Grup 1’in diyet-egzersiz 6ncesi ortalama tarti
degeri (69,69 + 22,71 kg) ile sonrasindaki degeri (64,05 *
21,29 kg) arasinda istatistiksel olarak anlamli fark vardi
(p<0,001). Grup 2’nin diyet-egzersiz 6ncesi ortalama tarti

degeri (69,23 + 27,83 kg) ile sonrasindaki degeri (69,56 *
28,08 kg) arasinda istatistiksel olarak anlamli fark yoktu
(p=0,163) (Tablo 1).

Grup 1’in diyet-egzersiz dncesi ve sonrasi ortalama VKI
farki (kg/m?) (2,83 * 1,22) Grup 2’nin ortalama VKi
farkindan (0,18 + 0,43) buyukth ve bu fark istatistiksel
olarak anlamhydi (p<0,001) (Tablo 1). Grup 1’'de diyet-
egzersiz éncesi ortalama VKi degeri (29,5 + 4,12) ile 3 aylik
diyet-egzersiz sonrasi ortalama VKi degeri (26,68 * 3,95)
arasindaki fark istatistiksel olarak anlamliydi (p<0,001).
Grup 2’nin diyet-egzersiz dncesi ortalama VKi degeri
(29,06 + 5,8) ile sonrasindaki VKi degeri (28,88 + 5,86)
arasinda istatistiksel olarak anlamli bir fark yoktu
(p=0,112) (Tablo 1).

Tablo 1. Diyet 6ncesi (DO) ve sonrasi (DS) tarty, viicut kitle indeksi (VKi), HOMA-IR ve D vitamini diizeyi dagilimlari

Grup 1 (n=49)

Grup 2 (n=18)

Yas, ortalama + SS 11,2443,05 10,6143,13
Cinsiyet, Kiz/Erkek 31/18 17/1

DO DS p degeri D6 DS p degeri
Tarti (kg), ortalama + SS 69,69+22,71  64,05+21,29 <0,001 69,23+27,83 69,56+28,08 0,163
VKi (kg/m2), ortalama + SS 29,5+4,12 26,68+3,95 <0,001 29,0645,8 28,88+5,86 0,112
HOMA-IR, ortalama * SS 2,7¢3,5 2,2+2,5 0,106 2,4+2,4 2,95+2 0,138
25(0OH)D3 diizeyi, (ng/mL), ortalama + SS 12,5945,69 16,87+10,08 0,004 14,58+6,6 13,9946,69 0,570

VKI: Viicut kitle indeksi; SS: Standart sapma

Grup 1’in diyet-egzersiz dncesi ortalama serum 25(0OH)D3
degeri (12,59 * 5,69 ng/ml) ile 3 ay sonrasindaki ortalama
25(0H)D3 degeri (16,87 * 10,08 ng/ml) arasinda
istatistiksel olarak anlamh fark vardi (P=0,004). Grup 2’'nin
diyet-egzersiz 6ncesi ortalama 25(0OH)D3 degeri (14,58 *
6,6 ng/ml) ile sonrasindaki 25(0OH)D3 degeri (13,99 + 6,69
ng/ml) arasinda istatistiksel olarak anlaml fark yoktu.
(p=0,570). Grup 1’in diyet-egzersiz Oncesi ve sonrasl
ortalama 25(0OH)D3 degisimi (4,28 + 10,04 ng/ml) ile Grup
2’deki 25(OH)D3 degisimi (0,59 + 4,31 ng/ml) arasinda
istatistiksel olarak anlaml fark vardi (p=0,007).

Grup 1’in diyet-egzersiz 6ncesi instlin ortalama degeri (12
+ 15,1 mlU/ml) ile 3 ay sonrasindaki insilin ortalama
degeri (11 + 10,1 mIU/ml) istatistiksel olarak benzerdi
(p=0,234). Grup 2'nin diyet-egzersiz Oncesi insilin
ortalama degeri (10,65 + 9,6 mlU/ml) ile sonrasindaki
insulin ortalama degeri (14,9 + 8, 7mIU/ml) istatistiksel
olarak benzerdi (p=0,122). Grup 1’in diyet-egzersiz dncesi
ve sonrasi HOMA-IR ortalama degerleri arasindaki fark
(0,30 + 1,9) Grup 2’nin HOMA-IR ortalama degerleri
arasindaki (-0,45 + 1,85) farktan daha biyikti (p=0,036).
Grup 1'in diyet-egzersiz dncesi HOMA-IR ortalama degeri
(2,7 £ 3,5), sonrasindaki HOMA-IR ortalama degeri (2,2 +
2,5) ile istatistiksel olarak benzerdi
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(p=0,106). Grup 2’'nin diyet-egzersiz 6ncesi HOMA-IR
ortalama degeri (2,4 + 2,4) ile 3 ay sonrasi HOMA-IR
ortalama degeri (2,95 + 2) istatistiksel olarak benzerdi
(p=0,138) (Tablo 1).

Yas ve cinsiyet degiskenleri kontrol altina alinarak diger
degiskenler arasindaki iliski degerlendirildi (Tablo 2).
Olgularin VKi’sindeki degisim; serum 25(OH)D3 diizeyinin
degisimi ile negatif yonliu orta diizeyde iliski (r = -0,381), ve
HOMA-IR degisimi ile pozitif yonlu orta diizeyde iliski
(r=0,346) gosterdi.

Tartisma

D vitamini yetersizligi Tiirkiye’de Olmez ve ark.’nin saghkli
cocuklarda yaptig1 calismaya gore, yaz ve kis déneminde
sirasityla %20 ve %59 olarak saptanmistir.’® Gordon ve
ark.’nin galismasinda, saghkli addlesanlarda 25(OH)D3
vitamin yetersizligi %14-54 arasinda sonuglanmistir.t’
Buna karsin obezlerde D vitamin yetersizligi normal
popiilasyondan daha sik gorilmektedir.>’ Bizim kis
déneminde ve obez ¢ocuklarda yaptigimiz ¢calismamizda D
vitamini eksikligi ve yetersizligi %85 olarak sonuglanmistir.



Akgiin ve Onal, Obezite ve D Vitamini

Tablo 2. Yas ve cinsiyet degiskenleri kontrol altina alinarak diger degiskenler arasindaki iliskinin degerlendirilmesi

Viicut kitle indeksindeki degisim

r p
25(0OH)D3 diizeyindeki degisim -0,381 0,002
insiilin diizeyindeki degisim 0,377 0,002
HOMA-IR diizeyindeki degisim 0,346 0,005

Wortsman ve ark.’nin yaptigi calismada obezlerde D
vitamin yetersizligi saghklh popilasyondan anlamli
derecede fazla (%57) bulunmus ve obezler ile obez
olmayanlar arasinda ciltte sentezlenen D vitamininin farkh
olmadigi belirtilmistir. Obezlerde D vitamininin cilt alti yag
dokusunda toplandigini ileri siirmislerdir.’® Bizim
¢alismamizda obezlerde baslangigta %85 olan D vitamini
eksiligi ve yetersizligi orani 3 ay sonrasinda anlamli tarti
kaybi ve VKi azalmasi ile birlikte %71’e gerilemistir. Diyet
ve egzersiz sonucu kilo kaybi ve VKi azalmasi olan Grup
1’de serum 25(OH)D3 seviyelerinde anlamh artis
goriiliirken, kilo kaybi ve VKi diistisii olmayan Grup 2’de
ise artis olmamis hatta azalma devam etmistir. Vitamin D
dizeyinin ana belirleyicisi olan gilines 1s18inin  kisg
mevsiminde etkisinin olduk¢a zayif oldugu distinilirse,
buradaki artistan yag dokusu kaybini ve yag dokuda
akimile olmus 25(OH)D3’Gn kana salinimini sorumlu
tutmak yerinde olacaktir.

Obezler insilin direnci ve bununla iliskili metabolik
sendrom riskiyle karsi karsiyadir.’ Tarti kaybi ve VKI
azalmasi olan Grup 1’de HOMA-IR ortalama degeri diisis
gdstermisken, tarti kaybi ve VKi azalmasi olmayan Grup
2’de HOMA-IR ortalama degerinde artis devam etmistir.
Diyet-egzersiz sonucu gergeklesen kilo kaybinin insiilin
direnci lzerindeki olumlu etkilerini gésteren bu sonuglar,
diger taraftan artmis olan serum 25(OH)D3 diizeyinin de
insllin direncinin kirilmasinda olumlu etkisi oldugu fikrini
dogurabilir. Obeziteyle siki iligkisi olan tip 2 diyabet ile D
vitamin dizeyi arasindaki baglantiyi inceleyen ¢alismalar
yuksek serum D vitamin dizeyinin insilin direncine karsi
olumlu etkisi oldugunu gostermektedir.’®*?° Vitamin D
takviyesinin  pankreas beta hiicre fonksiyonlarini
iyilestirdigi insan ve hayvan calismalarinda
gosterilmistir.?®??

Calismamizin en onemli kisitlihgl tek merkez olmasi ve
sinirli sayida hasta icermesidir. Ancak vitamin D diizeyinin
ana belirleyicisi olan gilines 15181 etkisinin en az oldugu kis
mevsiminde ¢alismanin yapilmis olmasi ¢alismanin gicla
yanlarindandir. Yetersizlik veya eksiklik olarak tanimlanan
serum D vitamini dlzeyi irklar, bireyler ve farkh yas
gruplari arasinda degiskenlik gosterebilmektedir. Bunun
icin D vitamini dizeyi ile serum parathormon diizeyinin
birlikte degerlendirilmesi bireysel farkliliklari ayirtetmek
icin gereklidir. Parathormon dizeyinin incelenmemis
olmasi galismamizin zayif yénudur.

Sonug olarak; Obez hastalarda serum D vitamin dlizeyinde
yetersizlik siktir ve bu hastalar gelisebilecek metabolik
komplikasyonlar acisindan risk altindadir. Tek basina
vitamin D takviyesi elbette obeziteye, insiilin direncine
veya bozulmus glukoz homeostazisine karsi yeterli
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degildir. Ancak obez gocuklarda D vitamininin yagda
toplandigi ve dolasimdaki efektif miktarinin yetersiz
oldugu dusiinildiginde, bu hastalara diyet ve egzersizile
birlikte D vitamini takviyesi saglamanin metabolik
komplikasyonlarin  6nlenmesi agisindan yerinde bir
yaklasim oldugunu disinmekteyiz.
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0z

Amag: Tip 6grencileri kadin hastaliklari ve gebelik ile ilgili derslere tglnciu
yilda baglamakta, doérdiinci yilda ve son olarak da altinci yillarindaki staj
ve intérnlik donemlerinde karsilasmaktadirlar. Bu c¢alismada gebeler
tarafindan sik¢a merak edilen konulardan derleme seklinde 29 madde
olusturularak tip fakiltesi donem 4 ve 6 6grencilerinin genel obstetrik
bilgilerinin gozden gegirilmesi amaglanmistir.

Yéntem: Bu arastirma tanimlayici ve kesitsel tipte yapilmigtir.
Calismamizin  6rneklemini Zonguldak Biilent Ecevit Universitesi Tip
Fakultesi donem 4 ve 6 6grencileri olusturmaktadir. Arastirmaya 144’G
doénem 4, 100°G donem 6 6grencisi olmak lizere 244 6grenci katilmistir.
Dénem 4 ve donem 6 6grencilerinin maddeleri dogru cevaplama durumlari
Ki-kare analizi ve Mann-Whitney U testi ile karsilastirilmistir.

Bulgular: Katimcilarin %63,5’i kadin, %36,5’i erkekti. Demografik
ozellikler bakimindan (gelir durumu, medeni hal, Gniversiteyi kazanmadan
once yasadigi sehrin 6zelligi) iki grup birbirine benzerdi (p>0,05). D6nem 6
6grencilerinin 29 maddeye verdikleri toplam dogru cevap sayisi dénem 4
6grencilerinden anlamli bir sekilde ytiksekti (p=0,005).

Sonug: Galismamizda tip fakiltesi donem 4 ve 6 6grencilerinin eksik olan
noktalarin ortaya gikarilmasi ve bu konularin kadin dogum stajlarinda daha
detaylica ele alinmasi agisindan bize 6n fikir olusturmasi amaglanmistir.
Anahtar Kelimeler: Tip, kadin hastaliklari, dogum, staj

ABSTRACT

Objective: Medical students start taking courses on gynecology and
pregnancy in the third year, meet them in the fourth year and finally
during their internship and internship periods in their sixth year. In this
study, it was aimed to created 29 questions from the topics frequently
asked by pregnant women, to examine the general obstetric knowledge of
the 4th and 6th semester medical faculty students.

Methods: This research was conducted in descriptive and cross-sectional
type. The sample of our study consists of the students of Zonguldak Bilent
Ecevit University Faculty of Medicine, semesters 4 and 6. 244 students,
144 of whom were in term 4 and 100 of whom were in term 6, participated
in the research. Semester 4 and semester students were compared with
respected to correct answering to questions by Chi-square analysis and
Mann-Whitney U test.

Results: 63.5% of the participants were women and 36.5% were men. The
two groups were similar to each other in terms of demographic
characteristics (income status, marital status, characteristics of the city
they lived in before entering university) (p>0.05). The total number of
correct answers given by semester 6 students was significantly higher than
that of semester 4 students (p=0.005).

Conclusion: In our study, it was aimed to give us a preliminary idea in
terms of discussing these issues in more detail in obstetrics internships by
determinig the missing points of the 4th and 6th semester medical faculty
students.

Keywords: Medicine, gynecology, obstetrics, internship
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Balci ve Sel, Gebelik Bilgi Diizeyi

Giris

Gebelik 280 glin suren, fizyolojik, psikolojik ve sosyal
degisimlere uyum siireci gerektiren dogal ama zor bir
dénemdir.? Gebelik, ovumun fertilizasyonu ve daha sonra
uterus duvarina implantasyonu ile baglar. Gebelik, pozitif
serum veya idrar hCG testleri ve embriyonun ultrasonda
saptanmasl ile kesin olarak dogrulanabilir. Sonrasinda
ultrason gebelik yasini ve tahmini dogum tarihini
belirlemek igin kullanilir. Gebelik ile ilgili akla gelen
sorularin yoneltilebilecegi merci olarak hekimler énemli
bir yer tutmaktadirlar. Bu sebeple de gebelerin ya da
gebelik planlayan danisanlarin sikga merak ettikleri
sorulara asina olmak ve onlari giincel literatiire uygun bir
sekilde yanitlamak 6nem arz etmektedir.

Tip 6grencileri kadin hastaliklari ve gebelik ile ilgili derslere
Gglincu yilda baslamakta, dérdiinci yilda ve son olarak da
altinci  yillarindaki staj ve intérnlik doénemlerinde
karsilagsmaktadirlar. Donem Ugcte gebeligin genel fizyolojik
degisimlerini, histoloji ve embriyolojisini 6grenmekte,
donem dortte ise gebelik ile ilgili genel bilgi yaninda sik
gorilen hastaliklari ve komplikasyonlari hakkinda bilgi
sahibi olmalari beklenmektedir. Dénem altida ise 6nceki
yillarda 6grendikleri bilgileri tekrar etme ve pratik agirlikli
bir egitim gormektedirler.

Gebelere verilecek oneriler hakkinda genel bilgi sahibi
olmay!i yoklayan herhangi bir 6lgek veya anket literatiirde
mevcut degildir. Bunun Uzerine tarafimizca gebeler
tarafindan sikgca merak edilen konulardan derleme
seklinde 29 madde olusturulmustur. Literatiirde genellikle
dogum korkusunu olgen olgeklerle yapilan calismalar
bulunmaktadir.?®> Bununla birlikte obstetrik agidan tehlike
isaretlerini (vajinal kanama, siddetli bas agrisi, erken
dogum tehdidi, erken membran riptiri, siddetli karin
agrisi, gormede bozulma, uzamis dogum (>12 saat),
konvdlsiyonlar, rest plasenta, kotl kokulu vajinal akinti ve
ates gibi) bilme ile ilgili caismalar da mevcuttur.®® Bu
calismalar genellikle gebelere uygulanmis ve maternal
mortalite ve morbidite agisindan 6nem arz eden
¢alismalardir.

Gebelik ile genel bilgiler, gebelik sureci ve izlemi ile ilgili
yaklasimlar dérdiinci sinifta kadin hastaliklari ve dogum
stajinda 6gretilmektedir. Bu ¢alismada staj egitimi aldiklar
dénemde ve altinci sinifta 6grendikleri genel bilgilerin
kalicihginin olgilmesi amaglanmistir. Anket formu bir
sinav formu gibi degil, genel yaklasimlar hakkinda giindelik
yasam ile ilgilidir. Ayrica bu yoniyle de tip 6grencilerinin
gebelik streci ile ilgili fakiiltede 6grendikleri bilginin ne
diizeyde gilindelik hayata yansitilabildiginin belirlenmesi
amaclanmistir.

Yontem

Bu arastirma tanimlayici ve kesitsel tipte yapilmistir.
Calismamizin  6rneklemini Zonguldak Biilent Ecevit
Universitesi Tip Fakiiltesi dénem 4 ve 6 ogrencileri
olusturmaktadir. Bu ¢alisma 10.08.2020 ve 10.08.2021
tarihleri arasinda; donem 4 ve 6 tip 6grencilerinin gebelik
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ile ilgili genel bilgi dlizeylerinin arastirilmasi amaglanarak
yapilmistir.

Anket Formu

Sosyodemografik ozellikleri (yas, cinsiyet, tip fakiltesi
kaginci sinifta oldugu, gelir durumu, medeni durumu,
Universiteye gelmeden onceki yasadigl sehir 6zelligi)
iceren sorular ile birlikte gebelikte ilag kullanimi,
beslenmede dikkat edilmesi gereken noktalari, gebenin
gunlik hayatinda dikkat etmesi geren hususlari, gebelikte
asilanma, gebelik izlemini, gebelikte tarama testlerini ve
gebelikte diger hastaliklarda ne yapilmasi gerektigini
yoklayan, cevaplari “Evet: 1” ve “Hayir: 0” olarak
diizenlenen 29 maddeden olusmaktadir. Ankette yer alan
maddeler Tablo 3’te verilmistir.

Arastirmanin yuritilebilmesi icin Zonguldak Biilent Ecevit
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan (05.08.2020 tarihli 2020/22-5 sayil) etik kurul
izni alinmigtir.

istatistiksel Yontemler

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) programiile yapilmistir. Normal
dagihma uygunluk Kolmogorov-Smirnov testi ile
degerlendirilmistir. Sayisal degiskenler medyan (25.-75.
yuzdelik) olarak verilmistir. Kategorik degiskenler frekans

(yuzde) olarak verilmistir. Guvenirlik analizinde, ig
tutarhhik icin  Kuder-Richardson (KR-20) givenirlik
katsayisi, test-tekrar test ile glivenirlik analizi igin

Wilcoxon signed rank testi ve sinif ici korelasyon katsayisi
(ICC) hesaplanmistir. Maddelerin zorluk diizeyleri ve her
bir madde igin 6grencilerin dogru cevap verme olasiliklari
Rasch analiziile hesaplanmistir. Gruplar arasindaki farklilik

Mann-Whitney U testi ile belirlenmistir. Kategorik
degiskenler arasindaki iliskiler Ki-kare analizi ile
belirlenmistir. Hipotez  testlerinde p<0,05 istatistiksel

onemlilik igin yeterli kabul edilmistir.
Bulgular

Arastirmaya 144’G doénem 4, 100G donem 6 Ogrencisi
olmak Uzere toplam 244 o6grenci katildi. Katimcilarin
%63,5'i kadin, %36,5'i erkekti. Demografik o6zellikler
bakimindan (gelir durumu, medeni hal, Universiteyi
kazanmadan oOnce vyasadigi sehrin ozelligi) iki grup
birbirine benzerdi (p>0,05) (Tablo 1).

Giivenilirlik

Olgegin givenirlik analizinde i¢ tutarlilk dizeyini
belirlemek  amaciyla Kuder-Richardson katsayisi
hesaplandi. Orneklemin tamami icin hesaplanan KR-20
katsayisi 0,808 olarak bulundu ve yiiksek bir givenirlik
katsayisi elde edildi.

Test-tekrar test guivenilirligi icin 6grencilere 2 hafta arayla
ayni anket uygulandi ve tekrarlanan anketlerden elde
edilen toplam puanlar karsilastirildiginda istatistiksel
olarak anlaml bir fark saptanmadi (p=0,065). Ayrica sinif
ici korelasyon katsayisi 0,70 olarak hesaplandi ve test-
tekrar test guvenirligi saglandi (p<0,001).
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Rasch Analizi

Maddelerin zorluk diizeylerini ve her bir maddeye dogru
cevap verme olasiliklarini hesaplayabilmek icin Rasch
analizi kullanildi. Rasch analizi herhangi bir kisinin
herhangi bir maddedeki bir secenegi se¢me olasiligini kisi
yetenek diizeyi ve madde zorluk dizeyi ile iliskilendirir.
Verilerin Rasch modeline uygun olmalari igin uyum igi
(infit) ve uyum disi (outfit) degerlerinin 0,6 ile 1,4
araliginda olmasi gerekir.® Calismamizda bu kisita
uymayan maddeler cikarilarak Rasch analizi
tekrarlanmistir. Madde zorluk diizeyleri, maddelere dogru
cevap verme olasiliklari, uyum igi ve uyum disi degerleri
Tablo 2’de verilmistir. Rasch analizi sonucuna gore 1, 13,
14, 18 ve 24. maddelerin sirasiyla 6grenciler tarafindan
cevaplamasi en zor maddeler oldugu; 9, 15, 19, 20 ve 23.
maddelerin ise en kolay maddeler oldugu gorulda.

Dénem 4 ve Donem 6 Ogrencilerinin Karsilastiriimasi

Dénem 4 ve dénem 6 6grencilerinin madde bazinda dogru

cevap oranlari Tablo 3’te verilmistir. D6nem 6

ogrencilerinin dénem 4 6grencilerine gére daha yiksek

oranda bilgi dizeyine sahip oldugu maddeler asagida

siralanmustir:

e Gebe iken (tansiyon hastasi ise) tansiyon ilac
kullanilamaz, ilaglarini birakmasi gerekir (p=0,046).

e Gebe iken (guatr ise) guatr icin ilag kullanilamaz,
ilaglarini birakmasi gerekir (p=0,003).

e  Gebe iken antibiyotik kullanilamaz (p=0,001).

e  Folik asit destegine gebe kalmadan 6nce baslanmasi
onerilir (p=0,041).

e  Gebelikte dis ile ilgili herhangi bir tedavi yapilamaz
(p=0,037).

29 madde genelinde ortalama dogru cevap verme orani
doénem 4 6grencileri igin yizde %74, donem 6 dgrencileri
%79'tur. Genel olarak tip fakiltesi 6grencilerinin, Donem
4 kadin hastaliklari ve dogum staji ile birlikte gebelere
gebelik ile ilgili durumlarda bir tavsiye verebilecek dlizeye
gelmeleri  beklenmektedir. Ancak gebelikte ilag
kullanilacak durumlar ile ilgili olan 5. ve 6. maddelerde
donem 4 6grencilerinin dogru yanit verme oranlarianlamh
bir sekilde donem 6 6grencilerinin altindadir (sirasiyla
p=0.003, p=0.001). Bu da donem 6 6grencilerinin daha ¢ok
hasta gérmus olmalari ve tecriibe edinmis olmalarina bagh
olarak aciklanabilir. Clink(i donem 6’da poliklinik ve yatakli
servislerde aktif olarak gorev almakta, daha ¢ok hasta
gorebilmekte ve hastalarin  kullandiklari ilaglari
bilmektedirler. Ayrica beklendigi gibi; Dénem 6
ogrencilerinin 29 maddeye verdikleri toplam dogru cevap
sayisi Tablo 4’te gorildigl lizere donem 4 6grencilerinden
anlamh bir sekilde fazladir (p=0.005).
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Tablo 1. Dénem 4 ve 6 68rencilerine ait Demografik veriler

D6nem 4 Dénem 6 *
n (%) n (%) P
Cinsiyet 0,687
Erkek 51 (35,4) 38 (38,0)
Kadin 93 (64,6) 62 (62,0)
Gelir durumu 0,515
<2000 5(3,5) 2(2,0)
2000-5000 45 (31,3) 39 (39,0)
5000-10000 72 (50,0) 42 (42,0)
>10000 22 (15,3) 17 (17,0)
Medeni Hal 0,275
Bekar ve birlikteligi yok 94 (66,2) 57 (58,8)
Bekar ve birlikteligi var 48 (33,8) 40 (41,2)
Universite 6ncesinde 0,592
yasadigi sehir durumu
Koy 9(6,3) 4(4,0)
ilce 30(20,8) 23(23,0)
il 33(22,9) 29 (29,0)
Buyuksehir 72 (50,0) 44 (44,0)
“Ki-kare testi
Tablo 2. Rasch analizi sonuglari

Dogru cevap Standart Uyum  Uyum

verme orani Zorluk hata ici digi
Madde 24 0,197 1,7548 0,176 1,079 1,102
Madde 18 0,492 0,0539 0,144 1,069 1,141
Madde 13 0,566 -0,3225 0,146 1,087 1,13
Madde 1 0,602 -0,5152 0,147 1,069 1,108
Madde 14 0,619 -0,6026 0,148 1,052 1,047
Madde 16 0,684 -0,968 0,154 0,928 0,900
Madde 25 0,705 -1,0894 0,157 1,122 1,136
Madde 7 0,725 -1,2152 0,16 0,995 1,058
Madde 5 0,746 -1,3466 0,164 0,908 0,800
Madde 27 0,75 -1,3736 0,165 0,967 0,967
Madde 17 0,762 -1,4562 0,167 0,877 0,845
Madde 6 0,779 -1,5707 0,171 0,941 0,913
Madde 4 0,816 -1,8505 0,182 0,932 0,761
Madde 21 0,828 -1,9523 0,186 0,987 0,989
Madde 11 0,832 -1,9873 0,188 0,938 0,87
Madde 26 0,861 -2,2523 0,202 0,847 0,662
Madde 10 0,885 -2,5147 0,217 1,047 1,362
Madde 8 0,889 -2,5627 0,221 0,987 1,071
Madde 19 0,902 -2,7155 0,231 1,052 1,013
Madde 20 0,922 -3,0093 0,255 0,935 0,666
Madde 23 0,926 -3,0757 0,261 1,009 1,117
Madde 9 0,947 -3,4645 0,3 1,128 1,182
Madde 15 0,955 -3,658 0,323 0,986 0,749
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Tablo 3. Dénem 4 ve Dénem 6 6grencilerinin anket maddeleri bakimindan karsilastiriimasi

Donem 4 Donem 6 p
n (%) n (%)

1 Gebe iken hig kahve igilemez, zararlidir. 0,507
Dogru 84 (58,3) 63 (63)
Yanlis 60 (41,7) 37 (37)

2 Gebe iken hig sigara igilemez, zararhdir. NA
Dogru 144 (100) 100 (100)

3 Gebe iken hig alkol igilemez, zararlidir. NA
Dogru 142 (98,6) 99 (99)
Yanls 2(1,4) 1(1)

4 Gebe iken (tansiyon hastasi ise) tansiyon ilaci kullanilamaz, ilaglarini birakmasi gerekir. 0,046
Dogru 111 (77,1) 88 (88)
Yanlis 33(22,9) 12 (12)

5 Gebe iken (guatr ise) guatr icin ilag kullanilamaz, ilaglarini birakmasi gerekir. 0,003
Dogru 97 (67,4) 85 (85)
Yanlis 47 (32,6) 15 (2)

6 Gebe iken antibiyotik kullanilamaz. 0,001
Dogru 101 (70,1) 89 (89)
Yanlis 43 (29,9) 11 (11)

7 Folik asit destegine gebe kalmadan 6nce baslanmasi 6nerilir. 0,041
Dogru 97 (67,4) 80 (80)
Yanlis 47 (32,6) 20 (20)

8 Gebelerde kansizlik (anemi) beklenen bir durumdur, demir destegi verilmelidir. 0,139
Dogru 124 (86,1) 93 (93)
Yanls 23 (13,9) 7(7)

9 Gebelikte aile hekimine kontrole gitmeye gerek yoktur. 0,289
Dogru 134 (93,1) 97 (97)
Yanlis 10 (6,9) 3(3)

10 Gebelere D vitamini destegi verilmelidir. 0,42
Dogru 125 (86,8) 91 (91)
Yanlis 19 (13,2) 9(9)

11 Gebelikte cinsel iliski gebelik icin zararlidir. 0,348
Dogru 123 (85,4) 80 (80)
Yanlis 21 (14,6) 20 (20)

12 Gebelerin uzun siire a¢ susuz kalmasi (orug) onerilmez. 0,42
Dogru 125 (86,8) 91 (91)
Yanlis 19 (13,2) 9(9)

13 Gebelere bahar aylarinda (grip mevsimi 6ncesi) grip asisi yapiimalidir. 1.0
Dogru 81 (56,3) 57 (57)
Yanlis 63 (43,7) 43 (43)

14 Gebelere tetanoz asisi yapilir. 0,286
Dogru 85 (59,0) 66 (66)
Yanlis 59 (41,0) 34 (34)

15 Gebelikte yiriyiis, denizde yiizme gibi sporlar yapilabilir. 0,763
Dogru 138 (95,8) 95 (95)
Yanlis 6(4,2) 5 (5)

16 Gebelikte dis ile ilgili herhangi bir tedavi yapilamaz. 0,037
Dogru 91 (63,2) 76 (76)
Yanlis 53 (36,8) 24 (24)

17 Gebelikte yapilan ikili-liglii test gibi tarama testleri normal ise bebekte genetik sorun 0,055
yoktur.
Dogru 103 (71,5) 83(83)
Yanlis 41 (28,5) 17 (17)

18 Gebelikte yapilan ikili-iiglii test gibi tarama testlerinde risk saptanirsa bebekte genetik 0,363
Dogru 67 (46,5) 53 (53)
Yanls 77 (53,5) 47 (47)
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Tablo 3 (Devam)

19 Gebelikte bakilan ultrason ile bebekte olan tiim fiziksel sorunlar (anomaliler) goriiliir. 0,467
Dogru 132 (91,7) 88 (88)
Yanls 12 (8,3) 12 (12)

20 Gebelikte seker testi yapilmalidir. 0,267
Dogru 130 (90,3) 95 (95)
Yanlis 14 (9,7) 5(5)

21 Gebelikte seker testi yapilmasi bebek agisindan zararhdir. 0,104
Dogru 114 (79,2) 83 (88)
Yanls 30 (20,8) 12 (12)

22 Bebek agisindan en saglikli dogum bicimi sezaryendir. 1
Dogru 135(93,8) 93 (93)
Yanls 9(6,3) 7(7)

23 Anne agisindan en saglikh dogum bigimi sezaryendir. 0,576
Dogru 135(93,8) 91 (91)
Yanlis 9(6,3) 9(9)

24 Dogumda Omuz takilmasi 6ngoriillip 6nlenebilen bir durumdur. 0,21
Dogru 24 (16,7) 24 (24)
Yanlis 120 (83,3) 76 (76)

25 Anne ve bebegin yasamini tehlikeye sokan durumlari 6ngérmek ya da tedavi ile ortadan 0,672
kaldirmak her zaman igin miimkiinddir.
Dogru 100 (69,4) 72 (72)
Yanls 44 (30,6) 28 (28)

26 Dogum 6ncesi herhangi bir zamanda normal saptanan bir ultrasonografik inceleme 0,59
dogumda normal bir bebegin ve hamileligin garantisidir.
Dogru 122 (84,7) 88 (88)
Yanlis 22 (15,3) 12 (12)

27 Ultrason ile bebegin dogum kilosu birebir ayni tahmin edilir. 0,453
Dogru 105 (72,9) 78 (78)
Yanlis 39(27,1) 22 (22)

28 Gebelerin haftada 2-3 kezden fazla balik yemesi 6nerilmez. 0,096
Dogru 13 (9,0) 17 (17)
Yanhs 131 (91,0) 83 (83)

29 Doguma hazirlik sinifina katilmak benim dogum deneyimimi olumlu yonde etkileyecektir. 0,749
Dogru 113 (78,5) 81 (81)
Yanlis 31(21,5) 19 (19)

Tablo 4. Dénem 4 ve Donem 6 6grencilerinin toplam dogru cevap sayilari bakimindan karsilagtiriimasi
Donem 4 Ddonem 6 .
Medyan (IQR) Medyan (IQR) P
Toplam dogru cevap sayisi 22 (19-25) 24 (21-25,75) 0,005

IQR: Interquartile range (25.-75. ylzdelik)
“Mann-Whitney U testi

Tartisma

Calismamizda tip fakiltesi donem 4 ve 6 6grencilerinin
genel obstetrik bilgilerinin gézden gegirilmesi, eksik olan
noktalarin ortaya cikarilmasi ve bu konularin kadin dogum
stajlarinda daha detaylica ele alinmasi agisindan bize 6n
fikir olusturmasi amacglanmistir.

Uyguladigimiz anketin 5. maddesi “Gebe iken (guatr ise)
guatr icin ilag kullanilamaz, ilaglarini birakmasi gerekir” idi.
Bu maddeyi donem 4 0&grencilerinin %67,4'G dogru
yanitlamis, dénem 6 oOgrencilerinin ise %85’i dogru
yanitlamistir. Donem 6 6grencilerinin dogru cevap orani
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diger gruptan vyuksektir. Tiroid bozukluklari, 6zellikle
otoimmin kaynakh olanlar, Greme c¢agindaki kadinlarda
sik gérilmektedir.!! Belirgin hipotiroidili gebe kadinlarda

levotiroksin  tedavisinin  kanitlanmis yararl etkisine
ragmen, subklinik  hipotiroidizm tanili gebelerde
levotiroksin tedavisinin maternal, fetal ve neonatal

sonuglar Uzerindeki etkilerini netlestirmek icin yeterli
kanit olmamakla birlikte son yillarda yapilan metaanalize
gore Levotiroksin ile tedavi edilen subklinik hipotiroidizm
tanil hamile kadinlarin, plasebo grubuna gore gebelik
kaybi daha az ve canli dogum orani sansi daha yuksek
oldugu gosterilmistir.?? Subklinik hipotiroidizm gebelikte
en sik gorilen tiroid fonksiyon bozuklugudur ve prevalansi
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Tiroid stimilan hormon (TSH) igin farkh esik degerleri,
cesitli etnik kokenler, iyot tiiketimi ve beslenme yasam
tarzi ve calisma tasarimlarina bagl olarak %4 ila 13
arasinda degismektedir.!2

Anketin 6. maddesi “Gebe iken antibiyotik kullanilamaz”
idi. Bu maddeyi donem 4 6grencilerinin %70,1’i, donem 6
ogrencilerinin %89’u dogru cevaplamistir ve dénem 6
ogrencilerinin dogru cevap verme orani anlamh olarak
yuksektir. Gebelikte ilag kullanimi genel olarak
teratojenite korkusundan otiri diger brans doktorlar
tarafindan dahi pek istenmeyen bir durumdur. Ancak tabii
ki bu her ilag icin gegerli degildir. Anne saghgi 6n planda
disinilmesi gerektiginden uygun kosullarda uygun
antibiyoterapi  kullanilabilmektedir. =~ Beta-laktamlar,
vankomisin, nitrofurantoin, metronidazol, klindamisin ve
fosfomisin gibi antibiyotikler genellikle gebelikte guvenli
ve etkili kabul edilir.®® Ayrica gebelikte antibiyotik
kullanimi  azimsanmayacak rakamlara ulagmaktadir.
Literatlire gore, antibiyotiklerin hamilelik sirasinda tim
receteli ilaglarin yaklasik %80'ini olusturmakta ve
kadinlarin  yaklasik %20-25'inin  hamilelik sirasinda
antibiyotik aldigini géstermektedir.14-16

Anketin 7. maddesi “Folik asit destegine gebe kalmadan
once baslanmasi Onerilir” idi. Bu maddeyi dénem 4
Ogrencilerinin %67,4’l, donem 6 6grencilerinin ise %80’i
dogru cevaplamistir. iki grup arasinda istatistiksel olarak
anlamh bir fark bulunmustur. Dénem 4 6grencilerinin bu
konuda daha detaylica bilgilendirilmesi gerektigi
anlasilmaktadir. No6ral tlip defektlerinin (NTD'ler)
prevalansi, dogum kusurlari riskini azaltmada etkili olan
perikonsepsiyonel folik asit takviyesi ile son yirmi yilda
azalma gdstermektedir. Diinya Saghk Orgiti gebelik
oncesi folik asit takviyesini hamile kalmay! planladiklari
andan gebeligin 12. haftasina kadar ginlik 400 pg olarak
almalarini  énermektedir.’”  Tirkiye’deki gebelerin
prekonsepsiyonel folik asit kullanilmasi hakkindaki bilgi
seviyesini Olgmek icin yapilan Koken ve ark.nin
¢alismasinin sonuglari gayet dnemli ve sonuglari agisindan
dikkate alinmalidir. 817 kadin arasinda yapilan galismada
gebe katilimcilar arasinda, gebeliklerin %88,2’si planli
olmasina ragmen sadece %14,2’si prekonsepsiyonel
donemden baslayarak folik asit kullanmis; daha da
onemlisi saglik ¢alisanlarinin yalnizca %28,3’tGnin gebelik
dncesinde folik asit kullandiklari saptanmustir.8

Anketin 13. maddesi “Gebelere bahar aylarinda (grip
mevsimi oncesi) grip asisi yapiimalidir” idi. Bu maddeyi
donem 4 6grencilerinin %56,3’U dogru yanitlamistir. Ayni
maddeye dénem 6 Ogrencilerinin  %57’si  dogru
yanitlamistir. iki dgrenci grubu arasinda anlaml bir fark
olmamakla  birlikte influenzaya karsi  gebelerin
astlanmasinin 6nemi konusunda tip Ogrencilerine daha
kapsamli  bilgi verilmesi gerektigi anlasiimaktadir.
influenza 6zellikle gebeler gibi risk gruplarinda
yaratabilecegi 6limcul komplikasyonlarin yani sira sosyal
ve ekonomik agilardan da kayiplara neden olabilir.
Tarafimizca daha 6nce yapilan bir ¢alismada gebelerin
yalnizca %2,2’si grip asisi olmus, grip asisi olmayanlara
neden asi olmadiklari soruldugunda ise %62,8'inin asi
olmasi gerektigini bilmedi ortaya c¢ikmistir.’® Yani
gebelerin blylk kismi aslinda grip asisi yaptirmalari
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gerektigi konusunda hekimler tarafindan
bilgilendirilmemistir. Tip 6grencilerinin de bu konuda
eksigi oldugu anlasiimakta olup, bu konuda daha kapsamh
bilgilendirme yapilmasi gerekliligi anlagiimaktadir.
Anketin 14. maddesi “Gebelere tetanoz asisi yapilir” idi. Bu
maddeyi donem 4 oOgrencilerinin %59’u, donem 6
dgrencilerinin %66’s1 dogru yanitlamistir. iki 6grenci grubu
arasinda anlamli bir fark olmamakla birlikte yenidogan
tetanozuna karsi gebelerin  agilanmasinin  6nemi
konusunda tip 6grencilerine daha kapsamli bilgi verilmesi
gerektigi anlasiimaktadir. Tetanoz, Clostridium tetani
sporlarinin cilt butanligini ve mukoz membranlar
bozarak vyaralara bulasmasi sonucu olusur. Neonatal
tetanoz, yenidoganlarin kot hijyen kosullarinda dogum
yapmasl nedeniyle ortaya ¢ikan bir hastaliktir. Neonatal
tetanoz, anne bagisiklamasinin yetersiz oldugu, 6zellikle
dogumun steril kosullar altinda yapilmadigi gelismekte
olan llkelerde yaygindir. Tedavi edilmeyen vakalarin
%100'e kadari ©6lumle sonuglanmakta oldugundan
gebelerin asillanmasinin ne derece 6nem arz ettigi
yadsinamaz. Tirkiye’de Dagdeviren ve ark.’nin yaptigi
calismaya gore gebelerin  %51,1'i  tetanoz asisl
olmamistir.?’ Bu konuda da yeterli bilgilendirme eksikligi
oldugu asikardir.

Anketin 16. maddesi “Gebelikte dis ile ilgili herhangi bir
tedavi yapilamaz” idi. Bu maddeyi donem 4 6grencilerinin
%63,2'si, dénem 6 Ogrencilerinin  %76’si dogru
cevaplamistir. iki 6grenci grubu arasinda anlamli bir fark
saptanmistir. Gebe iken agiz saghginin kotd oldugu
durumlarda; erken dogum, dusik dogum agirlikh bebek,
preeklampsi, dis eti dokusu {lserasyonlari, gebelik
granilomu, dis eti iltihabi, epulis gravidarum ve dis
asinmalari  gérilebilir.2! Gebelikte degisen hormon
seviyeleri dis eti problemlerini dogrudan, dolayli olarak da
dis c¢lrtimelerini etkilemektedir. Birinci ve Uglincl
trimesterde agrinin oldugu veya midahale edilmemesinin
daha fazla zarar verecegi durumlarda dis agisindan acilen
tedavi edilmesi gerekmektedir. Bu durumlarda dis ¢ekimi
ve kanal tedavisi yapilabilir. Dis cekimi, dolgu, kanal
tedavisi gibi gebeligin sonuna ertelenmesi tehlikeli
olabilecek pek ¢ok tedavi igin ikinci trimester en uygun
dénemdir.??

Anketin 17. maddesi “Gebelikte yapilan ikili-tGgli test gibi
tarama testleri normal ise bebekte genetik sorun yoktur”
idi. Bu maddeyi donem 4 6grencilerinin %71,5’i dogru,
dénem 6 6grencileri ise ortalamanin Gstlinde yani %83’
dogru cevaplamistir. Ancak iki 6grenci grubu arasinda
istatistiki bir fark olusmamistir.

Anketin 18. maddesi “Gebelikte yapilan ikili-tgli test gibi
tarama testlerinde risk saptanirsa bebekte genetik sorun
vardir” idi. Bu maddeyi donem 4 6grencilerinin %46,5'i,
dénem 6 6grencilerinin %53’ dogru cevaplamistir. iki
Ogrenci grubu arasinda anlamli bir fark yoktur. Ancak 17.
ve 18. maddelere verilen yanls yanit yiksekligi tarama ve
tani testleri arasindaki farkin yeteri kadar kavranmadigini
bize gostermektedir.

Anketin 24. maddesi “Dogumda omuz takilmasinin
o6ngorilip onlenebilen bir durum” olup olmadiginin
sorgulandigi madde idi. Bu maddeyi dénem 4
ogrencilerinin sadece %16,7’si, donem 6 6grencilerinin ise
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sadece %24’(i dogru cevaplamistir. iki dgrenci grubu
arasinda anlamh bir fark olmamakla birlikte bu temel
bilginin Ogrenciler arasinda net bilinmedigi
anlagilmaktadir. Omuz distosisi 0ngoriilemeyen ve
dnlenemeyen bir obstetrik acil durumdur.?®> Amerikan
Obstetrisyenler ve Jinekologlar Cemiyeti (American
College of Obstetricians and Gynecologists (ACOG)),
"omuz distosisini", omuzlarin dogumunu saglamak igin
fetal bas Uzerinde hafifce asagl dogru traksiyonun
basarisiz olmasini takiben ek obstetrik manevralar
gerektiren bir dogum olarak tanimlamaktadir.?*

Anketin 27. maddesi “Ultrason ile bebegin dogum kilosu
birebir ayni tahmin edilir’ idi. Bu maddeyi dénem 4
ogrencilerinin %72,9’u, donem 6 Ogrencilerinin %78’i
yanitlamistir. iki 8grenci grubu arasinda anlamli bir fark
yoktur. Dogum agirligl, perinatal morbidite ve
mortalitenin 6nemli bir belirleyicisidir, ancak dogum
sonrasina kadar o6lgllemeyip yalnizca ultrason ile tahmini
bir 6l¢im yapilabilmektedir. Biparietal ¢ap (BPD), bas
cevresi (HC), karin gevresi (AC) ve femur uzunlugunun (FL)
sonografik olarak elde edilen fetal olgcimlerinin bir
kombinasyonunun kullaniimasiyla, dogum agirligini
tahmin etmek icin kullanilmaktadir. Fetal agirhgin tahmini
icin gesitli formuller gelistirilmistir, ancak higbirinin dogum
agirhiginin kabul edilebilir dogru tahminlerini sagladig
bulunmamistir ve higbir formulin digerlerinden Ustln
oldugu ortaya ¢cikmamistir.?>

Anketin 28. maddesi “Gebelerin haftada 2-3 kezden fazla
ballk yemesi Onerilmez” idi. Bu maddeyi donem 4
Ogrencilerinin sadece %9’u, dénem 6 o&grencilerinin
sadece %17’si dogru yanitlamistir. iki &grenci grubu
arasinda anlamli bir fark yoktur. Agir metal birikimi
nedeniyle vyapilan bu Oneriyi 068rencilerin bilmedigi
anlasilmaktadir. Bu tavsiye Ozellikle gebelerin civa
maruziyetini azaltmak ve fetlisiin nérogelisimi Gzerindeki
olumsuz etkilerden kaginmak amaciyla verilmektedir.
Balik tiketimi, annenin mesleki olmayan metil civa
maruziyetinin birincil kaynagidir. Baliklar, metil civa gibi
cevresel kirleticiler tarafindan kontamine olabilir. Metil
civaya maruz kalma, oncelikle kontamine baliklarin
yenmesi yoluyla, ciddi fetal merkezi sinir sistemi hasarinin
yani sira daha hafif zihinsel, motor ve psikososyal
bozulmaya neden olabilir. Bu nedenle, FDA ve Cevre
Koruma Ajansi (EPA), hamilelerin (veya hamile kalma
olasiligl olan veya emziren kisilerin) haftada iki ila Gg¢
porsiyon civa veya diger kirletici maddeler agisindan gok
diistk olan deniz Uriinleri veya civa veya diger kirletici
maddeler agisindan diisiik olan bir porsiyon deniz Grlni
yemesini dnermektedir.?®?” Yine de bu tavsiye, tartismali
bir konu oldugundan 6grencilerin kararsiz kalmis olmasi
beklenmeyen bir durum degildir.

Gebelik ile ilgili bilgileri yoklamaya yonelik herhangi bir
anket ya da oOlcek mevcut literatir tarandiginda
saptanmamigtir. Bizim ¢alismamiz bu konuda bir ilk olma
ozelligindedir. Literatiirde daha gok tip disi bélimler igin
uygulanmis dogum korkusunu 6lgmeye yonelik anketlerle
yapilmis ¢alismalar mevcuttur. Bunlardan bir tanesi bir tez
calismasina konu olmustur. Stoll’lin 2012 yilinda yazdigi
dogum korkusu lzerine olan doktora tezinde hamilelik ve
dogum sirasindaki fiziksel degisikliklerle ilgili endiselerin,
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erkek ve kiz 6grenciler arasinda sezaryen tercihiyle giicli
bir sekilde iliskili oldugu ifade edilmis, medya araciligiyla
hamilelik ve dogum hakkinda bilgi sahibi olmak, diger bilgi
kaynaklarina kiyasla daha yiksek korku puanlar ile
iliskilendirilmistir. Tezde sonug olarak dogum korkusunu
azaltan iki faktor bulunmus: 6grencilerin hamilelik ve
dogum bilgisinin artmasi ve bir doguma ilk elden sahitlik
etmeleri.?® Stoll’iin calismasinin da isaret ettigi gibi gebelik
bilgisinin artmasi, dogum korkusunun da azalmasina
etkide bulunacaktir.

Calismamizin kisithliklari olarak; érneklem sayisinin azhig,
tek merkezli olmasi, gegerlilik ¢alismasi yapilmamis bir
anket olmasi sayilabilir. Bunun yaninda bu konuyu esas
alan ilk ¢alisma olmasi, diger benzer calismalara 6rnek
olabilecek olmasi, hekim adaylarinin gebelik ile ilgili hangi
konularda bilgi eksikliklerinin oldugunu ortaya koymasi
acisindan 6nemli oldugunu dislinmekteyiz.
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Amag: Bu galismanin amaci, néromyelitis spektrum hastaliklari (NMOSH)
ve multipl skleroz (MS) hastalarinda ilk akut atak doneminde periferik kan
inflamasyon belirteglerini degerlendirmek ve bu belirteglerin hastaliklar
arasindaki farkhhklarini ortaya koymaktir.

Yontem: Calismaya Kocaeli Universitesi Tip Fakiiltesi Néroloji Ana Bilim
Dali MS poliklinigi tarafindan izlenen hastalara ait veriler retrospektif
olarak dahil edildi. NMOSH ve MS tanilari 2015 ve 2017 kriterlerine gore
konuldu. ilk akut atak déneminde, nétrofil-lenfosit orani (NLR), trombosit-
lenfosit orani (PLR), monosit-lenfosit orani (MLR), sistemik immun
inflamasyon indeksi (SII), sistemik inflamatuar yanit indeksi (SIRI), sistemik
inflamasyon agregat indeksi (AISI) gibi inflamatuar parametreler, periferik
kan orneklerinden hesaplandi. Hastalarin demografik o6zellikleri ve
“Genisletilmis Engellilik Durumu Olgegi-Expanded Disability Status Scale
(EDSS)” skorlari hastane veri tabanindan alindi.

Bulgular: Toplam 44 hasta c¢alismaya dahil edildi. NMO tanili hastalarin
NLR, PLR, SII ve SIRI degerleri, MS hastalarina gére anlaml derecede
yuksekti.

Sonug: NMO tanili hastalarda saptanan NLR, PLR, Sl ve SIRI degerlerindeki
goreceli yukseklik, NMOSH ve MS immun patogenezindeki farkhhklari
yansitabilir. NLR, PLR, SlI ve SIRI gibi inflamatuar belirteglerin NMOSH ve
MS ayirici tanisinda kullanilabilecegi ve hastaligin baslangic donemindeki
inflamatuar aktiviteyi degerlendirmede 6nemli bir rol oynayabilecegi
distnilmektedir. Bu bulgular, daha buylk ve ¢cok merkezli galismalarla
dogrulanmalidir.

Anahtar Kelimeler: Multipl skleroz, noéromyelitis optika spektrum
hastaliklar, inflamatuar belirteg, inflamasyon

ABSTRACT

Objective: The aim of this study was to evaluate peripheral blood
inflammation markers in patients with neuromyelitis spectrum diseases
(NMOSD) and multiple sclerosis (MS) during the first acute attack period
and to reveal the differences in these markers between diseases.
Methods: Data of patients followed up by the MS outpatient clinic of the
Department of Neurology, Faculty of Medicine, Kocaeli University Medical
Faculty were retrospectively included in the study. NMOSH and MS
diagnoses were made according to 2015 and 2017 criteria. Inflammatory
parameters such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), systemic
immune inflammation index (SlI), systemic inflammatory response index
(SIRI), systemic inflammation aggregate index (AISI) were calculated from
peripheral blood samples during the first acute attack. Demographic
characteristics and Expanded Disability Status Scale (EDSS) scores were
obtained from the hospital database.

Results: A total of 44 patients were included in the study. NLR, PLR, Sll and
SIRI values of patients with NMO were significantly higher than those of
MS patients.

Conclusion: The relatively higher NLR, PLR, SIl and SIRI values in patients
with NMO may reflect differences in the immune pathogenesis of NMO
and MS. Inflammatory markers such as NLR, PLR, Sll and SIRI may be used
in the differential diagnosis of NMOSH and MS and may play an important
role in assessing inflammatory activity at the onset of the disease. These
findings should be confirmed by larger and multicenter studies.
Keywords: Multiple sclerosis, neuromyelitis optica spectrum diseases,
inflammatory marker, inflammation

*{letisim kurulacak yazar/Corresponding author: Sena Destan Biiniil; Kocaeli Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dali, Umuttepe, 41001,

Kocaeli, Turkiye.

Telefon/Phone: +90 (262) 303 75 75 e-posta/e-mail: destansena@gmail.com
Kabul/Accepted: 18.10.2023 °

Bagvuru/Submitted: 03.10.2023 °

Online Yayin/Published Online: 21.10.2023

DO .
Bu eser, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakultesi Dekanligi



mailto:destansena@gmail.com
https://orcid.org/0000-0003-4999-2787
https://orcid.org/0009-0005-0761-9150
https://orcid.org/0000-0002-9143-3893

Biiniil ve ark., Néromiyelitis Optika ve Multipl Sklerozda inflamasyon

Giris

Noromyelitis optika spektrum hastaliklari (NMOSH) ve
multipl skleroz (MS) her ikisi de inflamasyon ve
demiyelinizasyon ile seyreden demiyelinizan hastaliklar
grubu iginde yer alan iki hastaliktir. Her iki hastalik da
temel olarak santral sinir sisteminde 6zurluliige yol agacak
sekilde inflamatuar ataklar, miyelin ve akson kaybi
semptomlari ile seyreder.¥2 NMOSH ve MS patofizyolojik
olarak birbirlerinden farkli iki antite olmasina karsin
ozellikle baglangic asamasinda birbirine benzer klinik,
paraklinik ve radyolojik bulgular olusturabilirler. Sonugta
bu iki hastaligin kesin ayirimi tedavi yaklasiminin farkh
olmasindan, uygun olmayan tedavilerin 6ziirlilige yol
acabileceginden ve prognostik acidan énemlidir.3*

Hem perifer hem de santral sinir sisteminde immun
hicrelerin aktivasyonu ve yiksek oranda proinflamatuvar
sitokin salinimi NMOSH ve MS patogenezinde énemli bir
rol oynar3* MS ve NMOSH'de hastalik aktivitesi ve
inflamasyon kaniti olarak klinik aktivite, 6zurliluk artisi,
manyetik rezonans goruntileme (MRG)'de radyolojik
aktivite veya beyin omurilik sivisi (BOS) bulgulari belirteg
olarak kullanilabilir.> Bunun yaninda son yillarda bircok
hastalikta periferik kan bulgularinin inflamasyon belirteci
olarak kullanilabilecegi gosterilmistir. Periferik kanda farkh
beyaz hiicre gruplari sistemik enfeksiyonun belirteci olarak
kullanilmasina  karsin, notrofil-lenfosit orani  (NLR),
monosit-lenfosit orani (MLR), trombosit-lenfosit orani
(PLR) gibi oranlarin kullanilmasinin inflamasyon agisindan
duyarhhg arttirdigi belirtilmektedir. Gincel galismalarda
sistemik immun inflamasyon indeksi (Sll), sistemik
inflamatuar yanit indeksi (SIRI), daha duyarli belirtegler
olarak tanimlanmistir.®

Bu galismanin amaci MS ve NMOSH hastalarinda akut atak
doneminde tam kan sayimindan elde edilen NLR, MLR,
PLR, SlI, AISI ve SIRI gibi inflamatuar parametreleri
degerlendirerek anlamli farkhhklari saptamak ve ucuz,
uygulamasi kolay ve yaygin kullanilabilecek bir belirteg
olabilme olasiligini degerlendirmektir.

Yontem

Calismaya Kocaeli Universitesi Tip Fakiltesi Néroloji Ana
Bilim Dali MS poliklinigi tarafindan izlenen hastalara ait
hastane elektronik vyazilimindan elde edilen veriler
retrospektif olarak dahil edildi. Calisma Kocaeli
Universitesi Etik kurulundan onay alinarak yapilmistir.
Calismaya dahil edilen hastalarin NMOSH tanisi icin 2015
tani kriterlerini karsilamis olmasi, MS tanisi icin 2017
McDonald revize kriterlerini karsilamis olmasi istendi.”® iki
deneyimli  noérolog tarafindan  bagimsiz  olarak
degerlendirilen bir hastada, ates veya enfeksiyon olmadan
en az 24 saat boyunca devam eden yeni noérolojik
bulgularin saptanmasi, bir atak olarak kabul edildi.”
Calismaya alinan 18-55 yas, EDSS skoru 0-5,5 arasinda olan
hastalardan, atak tedavisi olarak pulse steroid, oral steroid,
intravendz immunglobulin  (IVIG) veya plazmaferez
tedavisi baslanmadan 6nce periferik kan 6rnekleri alindi.
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Sistemik hastaligl olan, enfeksiyon Oykiisi veya bulgusu
olan hastalar calismaya dahil edilmemistir.

ilk akut ataktan sonra Kocaeli Universitesi Tip Fakiiltesi
Noéroloji Ana Bilim Dalina bagvuran NMOSH veya MS
hastalarinin klinik ve demografik bilgileri hastane veri
tabanindan retrospektif olarak degerlendirildi. NMOSH
tanisi igin uluslararasi 2015 revize tani kriterleri, MS tanisi
icin Mc Donald 2017 kriterleri kullanildi.”® Tim hastalarda
bu calismada degerlendirilen tam kan sayimlari pulse
metilprednizolon, oral steroid, plazmaferez veya IVIG gibi
akut atak tedavilerinden 6nce, basvurudan en ge¢ 24 saat
sonra alinmistir. Tam kan sayiminda lenfosit alt gruplari ve
trombosit sayisi degerlendirilmistir. NLR degeri notrofil
sayisi lenfosit sayisina bolinerek, PLR degeri trombosit ve
lenfosit sayisinin orantisindan hesaplanmistir. MLR degeri
monosit ve lenfosit orantisindan hesaplanmistir. NLR, PLR
ve MLR degerleri tam kan sayimindan elde edilen
degerlerden hesaplandi. AlSI; [(notrofil x platelet x
monosit/lenfosit)] formili, Sl degeri ise trombosit x
notrofil/ lenfosit formuli ile hesaplandi. Hastalarin
demografik ozellikleri, klinik ozellikleri ve EDSS skorlari
hastane elektronik hasta kayit programindan alinmistir.
inflamatuar belirtegler degisik tibbi durumlardan
etkilenebilecegi icin 18 yas alt1 ve 65 yas Ustl hastalar, aktif
enfeksiyon bulgusu olan hastalar, herhangi bir otoimmiin
hastalik Oyklsii olan hastalar (romatoid artrit, sjogren
sendromu, sistemik lupus eritematozis [SLE], inflamatuar
bagirsak hastaligi olan hastalar), malignite tanisi olan,
hematolojik hastaligl olan, son 6 ayda kan transflizyonu
olan hastalar, antitrombositer ila¢ alan hastalar (salisilik
asit veya klopidogrel), gebelik, diabetes mellitus tanili
hastalar, kronik karaciger veya boébrek hastaligi olan
hastalar, sistemik hastalik dykiisii olan hastalar ¢alisma disi
birakildi.

istatistiksel Yontemler

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) ile yapildi. Normal dagilima uygunluk
Shapiro-Wilk testi ile incelendi. Normal dagilim gosteren
degiskenler ortalama * standart sapma, normal dagilim
gostermeyen degiskenler medyan (25.-75. yuzdelik) olarak
verildi. Kategorik degiskenler frekans (ylizde) olarak
verildi. Gruplar arasindaki farkhlik bagimsiz érneklem t
testi ve Mann-Whitney U testi ile belirlendi. Kategorik
degiskenler arasindaki iliskiler Ki-kare analizi ile belirlendi.
Hipotez testlerinde p<0,05 istatistiksel 6nemlilik igin
yeterli kabul edildi.

Bulgular

Toplam 44 hasta c¢alismaya dahil edildi. Hastalarin
demografik, klinik 6zellikleri Tablo 1’de ayrintili olarak
verilmistir. Calismaya alinan hastalarin 19'u (%43,2) AQP4-
IgG seropozitif NMOSH, 25 hastada (%56,8) MS tanisi
mevcuttu. NMOSH tanili hastalarin 16’si kadin (%84,2), MS
tanili hastalarin ise 17’si kadindi (%68,0). NMOSH tanili
hastalarin yas ortalamasi 43,95 + 13,31 iken MS tanili
hastalarin yas ortalamasi 37,16 + 8,84 saptandi. NMOSH
tanili hastalarin ortanca EDSS degeri 3,5 (1,00-5,00), MS



Biiniil ve ark., Néromiyelitis Optika ve Multipl Sklerozda inflamasyon

tanili hastalarin ortanca EDSS degeri 2,5 (1,00-2,50)
bulundu.

Hastaligin baslangicindaki ilk atakta 6lglilen NLR, NMOSH
hastalarinda MS hastalarina gére daha yuksek saptandi
[1,98 (1,73-3,66) vs. 1,23 (0,84-1,79), p=0,01]. PLR benzer
sekilde, NMOSH hastalarinda MS hastalarina gore daha
yuksek saptandi (138,26 (89,42-199,37) vs. 46,26 (38,49-
79,39), p<0,001] (Sekil 1).

Tablo 1. NMOSH ve MS hastalarinin demografik ve klinik bulgular

Sistemik immuin-inflamasyon indeksi, NMOSH
hastalarinda, MS hastalari ile kiyaslandiginda daha yiiksek
saptandi [638,00 (331,74-1144,68) vs. 338,61 (242,47-
562,95), p<0,05]. SIRl, NMOSH hastalarinda MS
hastalarina goére daha yiksek saptandi [1,045 (0,78-2,20)
vs. 0,66 (0,52-1,07), p<0,05].

NMOSH (N=19) MS (N=25) p degeri

Yas (Ortalama % SS) 43,95+ 13,31 37,16 + 8,84
Cinsiyet, N (%)

Kadin 16 (84,2) 17 (68)

Erkek 3(15,8) 8(32)
EDSS (Medyan [Q1-Q3]) 3,5 (1,00-5,00) 2,5(1,00-2,50) 0,058
Nétrofil (Medyan [Q1-Q3]) 4,2 (3,28-6,19) 7,08 (5,28-9,36) 0,012
Platelet (Medyan [Q1-Q3]) 288 (203-412) 271 (251-390) 0,427
Lenfosit (Medyan [Q1-Q3]) 1,91 (1,55-2,75) 6,23 (4,69-7,20)
Monosit (Ortalama £ SS) 0,61+0,24 0,59+0,13
NLR (Medyan [Q1-Q3]) 1,98 (1,73-3,66) 1,23 (0,84-1,79) 0,001
PLR (Medyan [Q1-Q3]) 138,26 (89,43-199,38) 46,26 (38,49-79,39) <0,001
Sll (Medyan [Q1-Q3]) 638,00 (331,74-1144,68) 338,61 (242,47-562,95) 0,018
AISI (Medyan [Q1-Q3]) 293,48 (190,12-1086,30) 200,85 (157,82-350,68) 0,082
SIRI (Medyan [Q1-Q3]) 1,045 (0,78-2,20) 0,66 (0,52-1,07) 0,016

SS: Standart sapma, Q1-Q3:
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Sekil 1. NMOSH ve MS tanili hastalarin NLR ve PLR degerleri

Tartigma

MS immunopatogenezi genel olarak kabul edilen gériise
gore otoreaktif CD4+ T hiicrelerin periferde aktive
olduktan sonra kan beyin bariyerini gecerek santral sinir
sitemine gecmesi ile baslar. Deneysel MS modelleri,
patolojik calismalar ve ila¢ c¢alismalari santral sinir
sistemine gecen aktive lenfositlerin antijen sunan hiicreler,
T ve B hiicreler, makrofajlari aktive ederek myelin hasarini
baslattigini gostermektedir. T ve B hiicreler, mikroglia,
makrofaj, antikorlar, ¢ogunlukla notrofiller aracihgi ile
proinflamatuar  sitokinler  (nitrik  oksit,  matriks
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metalloproteinler, tiimor nekroz faktér, IL-1B bu hasarda
rol oynar.

Son yillarda MS ve MS deneysel hayvan modelleri ile
yapilan g¢alismalarda hastalik patogenezinde noétrofillerin
roliinii  vurgulayan sonuglar gosterilmistir. Deneysel
modellerde hastaligin baslangic asamasindan ve ataktan
once 6nemli oranda noétrofilin santral sinir sistemine gecen
hiicreler arasinda yer aldigi saptanmistir. Bu durum
hastaligin ilerleyen doneminde go6zlenmemistir. Bu
bulgular baslangigctaki lezyon formasyonunda bu
hicrelerin 6nemini desteklemektedir. Normal deneklerle
yapilan karsilastirmali calismalarda MS hastalarinda
notrofil oranlarinda ve atak sirasinda anlamli farkliliklar
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gosterilmistir. Yiksek noétrofil-lenfosit orani atak sikhginda
ve dzirlilikte artig ile birliktedir.>13

MS hasta grubunda erken hastalik déneminde bile hastalik
seyrini degistirecek tedaviler baslanmadan 6nce yapilan
calismada saglikh kontrol grubuna goére artmis NLR
degerleri tanimlanmistir. Baska bir ¢alismada NLR, PLR,
MLR ve SII gibi inflamatuar belirtegler kontrast tutan
lezyon saptanan ve saptanmayan MS hasta gruplarinda
degerlendirilmis, aktif MRG lezyonu olan hastalarda MLR
degerinde artig saptanmistir.10-12

NMOSH hastalarinda yapilan calismalar da daha ilk atakta
periferik inflamatuar indekslerin hastalik aktivitesi ile
iliskili olabilecegini, radyolojik bulgular ile korele
olabilecegini ve prognostik bir belirte¢ olabilecegini
gbstermistir.'*'> Bazi calismalar ise NLR degerinin
seropozitif NMOSH hastalarinda prognostik bir belirteg
olarak anlamli olmadigini saptamistir.® Bu calismada ilk
atakta calisilan inflamatuar belirtegclerden NLR ve PLR
degeri NMOSH grubunda MS hasta grubuna gore anlaml
olarak ylksekti. Bu durum her iki demyelinizan hastaligin
farkliimmunopatogenetik mekanizmalar ile ortaya ¢ikmasi
ile aciklanabilir. MS’de inflamatuar aktivite yaninda
aksonal kesi, akson, néron kaybi ve atrofi ile seyreden
dejeneratif mekanizmalar da rol oynamaktadir.® NMOSH
ise temel olarak farkli inflamatuar siiregler sonucu ortaya
cikan demyelinizasyon séz konusudur2 NMOSH'de
inflamatuar belirteclerden NLR ve PLR degerinin MS
grubuna gore yiksek olmasi bu olasi
immunopatogenezdeki farklilik ile agiklanabilir.

Yapilan bir meta analizde SLE hastalarinda saglkli
kontrollerle karsilastirildiginda NLR ve PLR oranlarinda SLE
inflamasyon indeksi ile pozitif olarak korele olacak sekilde
anlamh yikseklik saptanmigtir. Bu durum NLR ve PLR’nin
SLE izleminde vyararh bir belirteg olabilecegini
disiindiirmektedir.’” Diger romatolojik hastaliklarda da
inflamatuar indekslerin diger inflamatuar bulgular ve
hastalik aktivitesi ile iliskili oldugu gosterilmistir.*®

Behget hastaliginda yapilan bir meta analiz ¢alismasinda
aktif hastalarda inaktif hastalara ve saglikli kontrollere gére
NLR degerinin daha vyiiksek saptandigi ve Behget
hastaliginda inflamasyon ve hastalik aktivitesi belirteci
olarak NLR degerinin kullanilabilecegi belirtilmistir.*®
inflamatuar indeksler ile ilgili calismalar bircok baska
norolojik hastalikta ¢alisilmistir. Glincel ¢alismalarda yeni
bir inflamasyon belirteci olarak sistemik immun
inflamasyon indeksi (SIl) tanimlanmis, bu indeksin NLR ve
PLR'den daha duyarli oldugu ileri strilmustar. Yiksek Sl
degerinin degisik kanser tiirlerinde, inflamatuar bagirsak
hastaliklarinda, kardiyovaskiiler hastaliklarda, pulmoner
embolide artmis degerlerin daha glglt inflamatuar yanit
ile iliskili oldugu belirtiimektedir.?>2* SlI indeksi beyin
cerrahisi veya kardiyak cerrahi geciren hastalarda
degerlendirilmis ve yiliksek Sl indeksinin post operatif
deliryum gelisimin 6ngoérilmesi agisindan bir belirteg
olabilecegi gosterilmistir.2*

Calismanin Sinirhiliklan

Bu calismada bazi sinirliliklar bulunmaktadir. Oncelikle
calisma dizayni retrospektiftir. Calismada inflamasyon
belirteci olarak kullanilan tam kan sayimi disinda diger
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belirtegler calismaya dahil edilmemistir. Diger bir sinirlilik
hastalik aktivitesi gostergesi olarak kabul edilen MRG
incelemesi bulgularinin dahil edilmemesidir. Ek olarak BOS
incelemesi bu ¢alismada yer almamistir. Géreceli olarak
hasta sayisinin az olmasi ve tek merkez verisinin
degerlendirilmesi ¢alismanin diger sinirliiklaridir. Daha
cok hasta iceren ¢ok merkezli ¢alismalar daha ayrintili
bilgiler verebilir.

Sonug

Bu caligmada NLR ve PLR degerleri yaninda glincel
¢alismalarda inflamasyon belirteci olarak kullanilabilecegi
belirtilen SII ve AISI indeksleri de galisiilmis ve NMOSH
hasta grubunda MS grubuna gére anlaml olarak yiksek
bulunmustur. Bu bulgularin NLR ve PLR gibi NMOSH
grubunda inflamasyon  gostergesi  olarak  kabul
edilebilecegini disiindirmektedir. Bu belirtegler NMOSH
ve MS ayirici tanisinda klinik, radyolojik, BOS bulgulari ve
antikor pozitifligi yaninda inflamatuar belirteglerin de
yararli olabilecegini diisindirmektedir.
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DIYABETiIK HASTALARDA A-DALGALARININ GORUNME ORANI VE
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0oz

Amag: Sinir iletim calismasindaki (SiC) geg yanitlardan biri olan A-Dalgalari,
birgok periferik sinir hastaliginda izlenebildigi gibi normal bireylerde de
gorilmektedir. Henlz klinik olarak anlami net olmasa da demiyelinizan
noropatiler basta olmak Uzere diger noropatilerde gorilme sikligi
artmaktadir. Bu g¢alismanin amaci diyabetik noropatide A-dalgalarinin
gorulme sikhgi ile gesitlerinin incelenmesidir.

Yéntem: Arastirmaya motor sinir iletimleri normal ve duysal aksonal
polindpatisi olan 50 diyabetik hasta (DH) ve 40 saglikli birey alinarak rutin
SiC protokolii uyguland. F-dalgasi kayitlamasi sirasinda gériilen A-dalgalari
kayitlandi, elektrofizyolojk olarak siniflandirildi ve analiz edildi.

Bulgular: DH grubunda A-dalgalarinin goriilme orani kontrol grubuna gore
tibial sinirde artmis olarak izlenirken, median ve peroneal sinirde anlamli
fark izlenmedi. DH’de erken A-dalgalari ve ¢oklu A-dalgalari alt gruplarinin
daha yogun oldugu saptanirken, diger alt gruplardan ge¢ A-dalgalari, F-
dalgasi ile i¢ ice gegmis A-dalgalari ve F-yanitsiz A-dalgalari nadir olarak
izlendi. Ayrica hem DH hem de kontrol grubunda alt ektremitede A-
dalgalarinin gériilme oraninin tist ektremiteye kiyasala daha yiiksek oldugu
gorulda.

Sonug: Bu c¢alismada motor noéropatisi olmayan duysal aksonal
polinéropatili DH’lerin distal sinirlerinde A-dalgalarinin ortaya gikabilecegi
ve bu A-dalgalarinin gogunlukla erken A-dalgasi ve de g¢oklu A-dalgasi
karakterinde oldugu gosterilmistir. A-dalgalarinin saptanmasinin, uzunluk
bagimli motor noéropati agisindan erken donem belirteci olabilecegi
dugundlmustir.

Anahtar Kelimeler: Diyabetik néropati, A-dalgasi, coklu A-dalgalari, erken
A-dalgalari

ABSTRACT

Objective: A-Waves, one of the late responses in nerve conduction study
(NCS), can be observed in many peripheral nerve diseases as well as in
normal individuals. Although their clinical significance remains unclear ,
their frequency is increasing in demyelinating neuropathies and other
neuropathies. The aim of this study was to investigate the frequency and
types of A-waves in diabetic neuropathy.

Method: Fifty diabetic patients (DP) with sensory axonal polyneuropathy
and 40 healthy subjects were enrolled in the study and underwent the
routine NCS protocol. During F-wave recording, A-waves were recorded,
electrophysiologically classified and analyzed.

Results: In the DP group, the rate of appearance of A-waves was increased
in the tibial nerve compared to the control group, while no significant
difference was observed in the medianl and peroneal nerves. In DP, early
A-wave and multiple A-wave subtypes were more common, whereas late
A-waves, A-waves intermixing with F-waves and F-unresponsive A-waves
were rarely observed. In addition, in both DH and control groups, the
incidence of A-waves in the lower extremity nerves was more frequent
than in the upper extremity.

Conclusion: Our study demonstrate that A-waves can occur in the distal
nerves of patients with sensory axonal polyneuropathy without motor
neuropathy and that these A-waves are mostly early A-waves and multiple
A-waves. These findings suggest that the detection of A-waves may be a
marker of early length-dependent motor neuropathy.

Keywords: Diabetic neuropathy, A-wave, multiple A-waves, early A-waves
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Giris

A-dalgalari, rutin sinir iletim calismasi (SIC) esnasinda,
bilesik kas aksiyon potansiyeli (BKAP, M-yanit1) sonrasi
izlenen, tutarl, dasik amplitidli, latansi  ve
konfiglirasyonu sabit ge¢ vyanitlardan biridir. Diger
fizyolojik geg yanitlar olan F-dalgasi ve H-refleksinin aksine
altta yatan patolojilere bagli nonspesifik olarak ortaya
¢ikmaktadir ve olusumlarinin sinirlerdeki ekstra desarijlara,
efaptik iletiye veya aksonal dallanmaya bagh oldugu
disiinilmektedir.’®> A-dalgalari nonspesifik olarak kabul
edilse de varliklari bir anormallige isaret etmektedir.®
Ozellikle demiyelinizan polinéropatiler basta olmak iizere
aksonal polinéropatilerde, fokal monondropatilerde,
motor néron hastaliklarinda de izlenebilen bu dalgalar,
saglikli  bireylerde de izlenebilmektedir.¥>” Saglikli
bireylerde genellikle alt ektremite olmak tizere nadiren Ust
ektremitede de saptanabilmektedir ve gorilme sikligi
yasla artmaktadir.»® Aragtirmacilar normal bireylerde A-
dalgalarinin  gorilmesini henliz hastalik seviyesinde
olmayan alfa motor néronla iliskili néropati baslangici
olabilecegini ve ilerde noropati, noronopati veya
radikulopati gelisiminin prognostik faktéri olabilecegini
bildirmektedirler.® A dalgalari kendi icinde F-dalgasi dncesi
A-dalgalari, F-dalgasi ile igice girmis A-dalgalari, F-dalgasi
sonrasl A-dalgalari, ¢coklu A-dalgalari olarak dorde bazen
de besinci alt grup olarak F-yanitsiz A-dalgalari eklenerek
bes gruba siniflandiriimaktadir®® Coklu A-dalgalar
kriterleri ayrintil olmakla beraber basitce en az 3 A-dalgasi
gérilmesi durumudur.!! Bu calismanin amaci saglikli
bireylerde ve diyabetik hastalarda rutin sinir iletim
galismasinda  A-dalgalarinin ~ gorilme  sikhg  ve
karakteristiklerinin incelenmesidir.

Yontem

Arastirmada Diyabetes Mellitus tanisi nedeniyle yapilan
sinir iletim c¢alismasinda duysal aksonal polinéropatisi
saptanmis olan 50 hasta ile noropatisi olmayan 45 saglikh
kontrol grubu verileri retrospektif olarak incelenmistir.
Biitiin hastalar ADA (American Diabetes Association)
kriterlerini karsilamis olup sinir iletim calismasi NP istanbul
Beyin Hastanesinde Medelec Synergy electromiyografi
(Oxford instruments Medical, UK) cihazi ile yapilmistir.*?
Tdm katihmcilarda tek tarafli median, peroneal ve tibial
motor sinir iletimleri ile tek tarafli median, ulnar, medial
plantar ile superfisyal peroneal duysal sinir incelemeleri
yapilmistir.® Ayrica motor sinir iletimlerine ek olarak en az
yirmi F yaniti incelenmistir. A-dalgalari tanimi ve kabul
kriterleri Bichoff ve arkadaslarinin tanimladigi kriterler
olarak stabil konfigiirasyon ve amplitidte olmasi,
baslangi¢ latansinin degiskenliginin 1.5 ms’nin altinda
olmasi ve 20 uyaranin en az sekizinde A-dalgasinin izlenmis
olmasi olarak kabul edilmistir.** Ayrica A-dalgalari F-dalgasi
ile iliskili olarak F-dalgasi 6ncesi A-dalgalari, F-dalgasi ile
icice girmis A-dalgalari, F-dalgasi sonrasi A-dalgalari, coklu
A-dalgalari ve F-yanitsiz A-dalgalar olarak bes gruba
siniflandirilmistir. Coklu A-dalgasi kriterleri olarak ayni
sinirde en az Ug¢ adet A-dalgas! izlenmesi olarak kabul

edilmistir.  Kontrol grubu c¢alismaya dahil sinirler
haricindeki olasi patolojiler sebebiyle (ulnar tuzak, radial
tuzak vs.) sinir iletim g¢alismasi yapilan bireylerden
olusturulmustur. Kontrol ve diyabetik hastalarda alkol,
Gremi veya herhangi bir madde kullanimi olmamasina
dikkat edilmistir.  Calisma Helsinki insan Haklari
Bildirgesine uyumlu olup, Uskiidar Universitesi Etik Kurulu
tarafindan onaylanmistir.

Bulgular

Hasta ve kontrol grubunun ortalama yaslari sirasiyla 60,05
+ 9,50 ve 55,54 + 13,33 olarak saptandi (Tablo 1).
Hastalarda ve kontrol grubunda farkli A-dalgalarinin
gorilme oranlan Tablo 2'de gosterilmektedir. Kontrol
grubunda 12 hastanin 10 sinirinde A-dalgasi izlenirken
diyabetik hasta grubundaki 24 hastanin 35 sinirinde A-
dalgalari izlenmistir (p = 0,001). Her iki grupta yas arttik¢a
A-dalgalari izlenme oranlari artmaktaydi ve Ust
ektremitede A-dalgasi izlenme oranlari alt ekstremiteye
gore artmis olarak izlendi (p = 0.001). DH grubunda, A-
dalgalarinin gérinme oranlari tibial sinirde 22/50,
peroneal sinirde 10/50 ve median sinirde 3/50 olarak
bulundu. Saglikh bireylerde bu oranlar sirasiyla tibial
sinirde 7/45, peroneal sinirde 3/45 ve median sinirde 0/45
olarak saptandi (Tablo 3). Bu sonuglar dogrultusunda
diyabetik hastalarda tibial sinirde A-dalgalarinin anlamli
olarak daha sik gorildugu izlendi (p = 0,003). Ayrica,
diyabetik hastalarda gorilen A-dalgalarinin
gruplanmasinda erken A-dalgalarinin ve c¢oklu A-
dalgalarinin gorilme sikliginin anlamh yiksek oldugu
goraldu (p =0,001).

Tablo 1. Diyabetik Hasta ve kontrol grubu demografik verileri

DH* Kontrol
Sayi 50 45
Yas (ortalama + **SD) 60,05 + 9,50 55,54 + 13,33
Cinsiyet
Erkek 23 23
Kadin 27 22

*DH: Diyabetik Hastalar
**SD: Standart deviyasyon

Tablo 2. A-dalga gesitlerinin Diyabetik Hasta ve kontrol grubunda
gbrinme oranlari

DH* Kontrol
A-dalgasi izlenen sinir sayisi 35 10
Erken A-dalgasi 25/35 7/10
Geg A-dalgasi 1/35 2/10
:l;dlzgi?sn ile i¢ ice gegmis A- 2/35 1/10
Coklu A-dalgasi 7/35 0/10
F-yanitsiz A-dalgasi 0/35 0/10

*DH: Diyabetik Hastalar
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Tablo 3. A-dalgalarinin Diyabetik Hastalar ve kontrol grubundaki
sinir tutulumu dagihmi

Kontro

DH* | P-degeri
A-dalgasi izlenen sinir
sikhigi
Median sinir 3/50 0/45 0,244
Peroneal sinir 10/50 3/45 0,759
Tibial sinir 22/50 7/45 0,003

*DH: Diyabetik Hastalar
Tartisgma

A-dalgalari cogu zaman siiregelen néropatide ortaya ¢ikan,

nonspesifik ge¢ yanitlardan biridir. Olusum
mekanizmalarinda genelde demiyelinizan siregler,
proksimal sinir segmentlerindeki asiri uyarilabilirlik,

aksondan aksona efaptik transmisyon veya miyoaksonal
transmisyon suclanmaktadir.®®> Ayni zamanda normal
bireylerde de saptanabilen A-dalgalarinin, altta yatan ve
rutin sinir iletim galismasinda henliz ortaya ¢ikmamig
patolojilerin 6nci elektrofizyolojik bulgusu olabilecegi 6ne
strlilmistir.®®  Patofizyolojik  6zellikler demiyelinizan
hastalik slireclerine isaret etse de demiyelinizan 6zellikte
olmayan, ALS gibi hastaliklarda da proksimal yeniden
uyarilabilirlik  gibi siregler sonucunda A-dalgalar
izlenebilmektedir. Bu siiregte izlenen A-dalgalarinin 6zelligi
F-dalgalarindan sonra ortaya ¢ikmalaridir.

Bu calismada, literatiirdeki calismalara benzer olarak,
diyabete  baghh  noropatilerde  A-dalgalarinin  F-
dalgalarindan énce ¢ikma 6zelligini saptadik.'®” Buradaki
surecler, miyoaksonal yapiya daha yakin, distal mesafedeki
ince liflerin patolojilerini disiindiirmektedir.*>'” Bizim
¢alismamizda median ve peroneal motor sinirlerdeki A-
dalgalari oranlarinin normal bireylerle anlamh bir fark
bulamazken, tibial motor sinir incelemesinde A-
dalgalarinin sikhginda anlamli bir artis saptadik. Bu
bulgunun olasi nedeni diyabetik ndéropatinin distal
baslangich ve proksimale progresyon gosteren bir
polinéropati yani uzunluk bagimh noropati 6zelligini
taslyor olmasi ve tibial sinirlerin anatomik yerlesimidir.*®
A-dalgalarinin saptanmasinin, erken doénem uzunluk
bagimli motor noropati agisindan erken dénme belirteci
olabilecegi dusiinllmustir; hastalarin seri elektrofizyolojik
calismalari ile bu iliskinin arastiriimasi planlanabilir.
Calismamiz birgok kisithlik gdstermektedir. Hasta sayisiniz
az olmasi, diyabet siresinin ve de glikoz kontrolunun
homojen dagilmamis olmasi, noéropatisi olanlar ve
olmayanlar alt gruplarinin olmayisi, subklinik lomber
radikulopati agisindan goriintlemelerin olmamasi, teknik
acidan F-dalgalari ile A-dalgalarinin i¢ ice gecgebilmesi
kayitlama sorunlari dogurmaktadir.

Etik Standartlara Uygunluk

Calisma icin Uskiidar Universitesi Klinik Arastirmalar Etik
Kurulu’'ndan 23.08.2023 tarih ve E-99102440-2023-18
sayili karari ile etik kurul onayi alinmistir.
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Cikar Catismasi
Bu calismada herhangi bir kisi/kurum ile gikar catismasi
bulunmamaktadir.
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EVEROLIMUS TREATMENT IN REFRACTORY EPILEPSY DUE TO TUBEROUS
SCLEROSIS COMPLEX: A SINGLE -CENTER CASE SERIES

TUBEROSKLEROZ KOMPLEKSINE BAGLI DIRENCLI EPILEPSIDE EVEROLIMUS TEDAVISI:

TEK MERKEZ OLGU SERISI
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ABSTRACT

Feokromasitoma sempatik sinir sisteminin kromaffin hiicrelerinden gelisen
Tuberous sclerosis complex is an autosomal dominant-inherited
multisystem neurocutaneous genetic disorder manifesting hamartomas
and skin lesions involving all systems of the body. The inactivation of the
inhibition in the mTOR pathway due to mutations in TSCI and TSC2 causes
the clinical and pathological manifestations of this disease. Epilepsy is the
most common clinical feature in the course of the disease and is generally
resistant to conventional antiepileptics. Everolimus is an mTOR inhibitory
agent formerly used in the treatment of hamartoma and used in resistant
epilepsy owing to the tuberous sclerosis complex with its disease-
modifying effect. In recent years, everolimus has been used increasingly in
the treatment of resistant epilepsy due to tuberous sclerosis complex. In
this study, we retrospectively evaluated the response of 3 patients
suffering from tuberous sclerosis and resistant epilepsy treated with
everolimus.

Keywords: Tuberous sclerosis complex, epilepsy, everolimus, mTOR
inhibitors.

0oz

Tiberoskleroz kompleksi, vicudun tum sistemlerinde gorilebilen
hamartomlar ve deri lezyonlari ile kendini gosteren, otozomal dominant
gegisli, multisistemik bir nérokutanéz hastaliktir. TSC1 ve TSC2 genlerindeki
mutasyonlar nedeniyle mTOR yolaginin  inhibisyonun inaktivasyonu,
hastaligin klinik ve patolojik bulgularina neden olmaktadir. Epilepsi,
tiiberoskleroz kompleksi seyrinde en sik gorilen klinik bulgudur ve
genellikle  konvansiyonel antiepileptiklere direngli nobetler ile
seyretmektedir. Everolimus, daha once tiiberoskleroz kompleksindeki
hamartomlarin ve nobetlerin tedavisinde kullanilan hastalik modifiye edici
etkisi olan bir mTOR inhibitor ajanidir ve son yillarda tuberoskleroz
kompleksine bagh direngli epilepsi tedavisinde giderek artan bir sekilde
kullaniimaktadir. Bu galismada, klinigimizde tiiberoskleroz kompleksi ve
direngli epilepsi tanilari ile izlenen ve everolimus tedavisi verdigimiz 3
hastanin tedavi yanitini ve klinik bulgularini degerlendirdik.

Anahtar Kelimeler: Tiiberoskleroz kompleks, epilepsi, everolimus, mTOR .
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Introduction

Tuberous sclerosis complex (TSC) is an autosomal
dominant disorder, inherited and multisystem
neurocutaneous, with an occurrence rate of 1 per 6,000
to 10,000 live births.* TSC classically involves the brain,
skin, kidneys, heart, eyes, and lungs, but can affect any
system. However, the hallmark of the disease is tumors
consisting of glial-neuronal and retinal hamartomas,
subependymal giant cell tumors (SEGA), cardiac
rhabdomyomas, renal and extra-renal angiomyolipoma’s
(AML), and pulmonary lymphangioleiomyomatosis
(LAM).2 Mutations in either TSC1 or TSC2 lead to TSC.
TSC1 and TSC2 are located on chromosome 9q34, and
chromosome 16p13 respectively, where TSC1 encodes
hamartin and TSC2 encodes tuberin proteins. 23
Hamartin and tuberin are widely expressed throughout
the normal tissues; together, these proteins are involved
in the mammalian target of the rapamycin (mTOR)
pathway. This pathway functions to regulate cell growth,
size, and proliferation. Deregulation of the mTOR
signaling pathway can result in tissue overgrowth as the
TSC2:TSC1 complex stops the mTOR activation.>*
Overactivation of mTOR leads to a giant, dysplastic
neurons, abnormal axonogenesis, dendrite formation,
increased excitatory synaptic currents, reduced
myelination, and disruption of the cortical laminar
structure, resulting in hamartomas, neuropsychiatric
disorders, and epilepsy associated with TSC.>

Epilepsy is the most common neurological symptom in
TSC. Although epileptic seizures are observable at any
stage of the disease, two-thirds of them start in early
infancy.>® Although all types of seizures can be seen, 10—
25% of all patients have rapid, symmetrical, clustered
flexion, or extension spasms of the extremities or neck.?®
Vigabatrin is the drug of the first choice for the treatment
of infantile spasms associated with TSC. In unresponsive
cases, conventional antiepileptics such as
adrenocorticosteroids (ACTH), ketogenic diet, vagal
nerve stimulation (VNS), or epileptic surgery treatments
may reduce the seizure frequency.?® Unfortunately,
>60% of all patients are resistant to these therapies.®
Autism spectrum disorder (ASD), attention deficit and
hyperactivity disorder (ADHD), and intellectual disability
are neuropsychiatric disorders that have been reported
in 90% of all patients and are called TSC-related
neuropsychiatric disorders (TAND).”

Everolimus is an mTOR inhibitor that has been approved
for the treatment of subependymal giant cell
astrocytoma and renal angiomyolipoma in patients with
TSC.81® |t was first used to treat hamartomas,
anjiofibromas, and SEGAs in TSC.2 It has been approved
for use in the treatment of renal AMLs and intractable
epilepsy in TSC based on the results of subsequent
studies.>%1! We evaluated the responses to everolimus
treatments of 3 patients who long-term followed up with
diagnosis of TSC, and had resistant seizures despite two
or more conventional antiepileptic treatments, and
varying degrees of cognitive and mental developmental
retardation. Before the treatment, the parents of the
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patients were informed about the everolimus treatment
and its possible side effects, verbal and written consents
were obtained from the parents.

Cases

Casel

The first case was a 16-year-old girl diagnosed with TSC
and resistant epilepsy since her infancy, along with heart
rhabdomyoma and renal AMLs. On physical examination,
she had a large angiofibroma on her face, multiple
hypopigmented macules on her body, mostly on the
trunk, and ash leaf sign on her sacral area. Her school
success was low and had low borderline intelligence
(WISC-R 80). Imaging findings showed cortical tubes
(Figure 1), cardiac rhabdomyoma and bilateral renal
AMLs Genetic examination revealed p.Argl47Serfs*49
heterozygous mutation in TSC2 gene. At the start of the
therapy, she was taking vigabatrin (1gr/day),
levetiracetam (2gr/day), and sodium valproate (2gr/day).
Other than these, there was no known history of
antiepileptic use. Despite medication, she continued to
have seizures of varying severity, most of which were
generalized tonic and gelastic seizures which episodes of
inappropriate laughing and crying. Everolimus treatment
was started to the patient at a dose of 10 mg/day. In the
first and sixth months of therapy, seizure frequency was
reduced by more than 50%. Gelastic seizures
disappeared completely and a significant shortening was
observed in the duration of the other seizures. No clinical
or laboratory adverse effects were observed during
treatment.

Figure 1. Bilateral cortical tubers on T1-weighted imaging

However, no significant changes were observed in the
dimensions of cerebral tubers, cardiac rhabdomyoma
and renal AMLs in the results of cranial magnetic
resonance imaging (MRI) and renal ultrasonography
(USG) imaging evaluated at the 6™ month of treatment.
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As a result of the positive treatment response, sodium
valproate treatment was tapered and discontinued.

Case 2

The second case was an 11 year old male diagnosed with
AMLs and cortical tubers in antenatal follow-up. He was
followed up with the suspicion of metabolic disease in
the neonatal period and was diagnosed with congenital
adrenal hyperplasia. On physical examination, there are
hypopigmented macules on the face and trunk. The
patient had a normal motor neurologic examination but
had a moderate mental retardation (WISC-R 55). Imaging
findings showed cortical tubers (Figure 2) and bilateral
renal AMLs. Genetic examination revealed c.1832G>A
heterozigot heterozygous mutation in TSC2 gene. There
were previous history of using different combinations of
vigabatrin, sodium valproate, levetiracetam, and
topiramate. Despite these antiepileptic treatments, he
had a history of intensive care admissions with the
diagnosis of status epilepticus twice. At the start of his
therapy, he was taking levetiracetam (40mg/kg/day),
sodium valproate (40mg/kg/day), and topiramate
(5mg/kg/day). After initiation of 10mg/day everolimus
treatment the patient's seizure frequency reduced by
more than 50% in the first month of therapy, and he was
seizure-free in 6" month. No clinical or laboratory advers
effects were observed during treatment. But similar to
the first case no significant changes were observed in the
dimensions of cerebral tubers, and renal AMLs in the
results of cranial MR and USG imaging evaluated at the
6" month of treatment.

Figure 2. Bilateral diffuse cortical tubers on T1 weighted
imaging

Case 3

Third case is a 6-year-old girl was followed up with the
diagnosis of TSC, renal AML, ASD, and resistant epilepsy.
She was diagnosed with cardiac rhabdomyoma in the
antenatal period and had persistent spasms and
generalized tonic seizures since the neonatal period. On
physical examination, there are scarce hypopigmented
macules on her body, and was followed up with the
diagnosis of ASD. Imaging findings showed cortical tubers
(Figure 3), cardiac rhabdomyoma and bilateral renal
AMLs. Genetic examination revealed p.H1746.R1751del
heterozygous mutation in TSC2 gene. Her antiepileptic
treatment were levetiracetam (40mg/kg/day), and
sodium valproate (30mg/kg/day) at the beginning of
everolimus treatment. Severe stomatitis and related
nutrition difficulties developed in the first week after
everolimus 5mg/day treatment was started. Despite
interrupting treatment for 2 weeks and initiation of
treatment with dose titration (2.5mg/day) stomatitis
repeated and her oral nutrition deteriorated therefore
patient's everolimus treatment discontinued. The
demographic and clinical findings of the case patients are
summarized in Table 1.

Figure 3. Bilateral diffuse cortical tubers on T1 weighted
imaging

Discussion

There is still no consensus on the optimal treatment of
epilepsy in individuals with TSC. Antiepileptics used in the
treatment of TSC are usually effects by the regulation of
gamma-aminobutyric acid (GABA), glutamate, or ion
channels without any disease-modifying effects. After
demonstrating the role of uncontrolled activation of the
m-TOR pathway in the pathogenesis of TSC, m-TOR
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inhibitors have been increasingly used to treat
components of the disease. In the EXIST-1 multicenter
controlled double-blind study, first published in 2013,
everolimus treatment was reported to reduce >50% the
size of subependymal giant cell tumors in TSC. In
conclusion, everolimus may be considered in disease-
modifying therapy for the treatment of other
components of TSC.!! In a subsequent study conducted
on 118 adult patients (EXIST-2), a significant reduction

Table 1. Demographic and clinical features of patients

was detected in the size of angiomyolipoma after
everolimus treatment.'® The first prospective study of
everolimus therapy in the treatment of epilepsy in TSC
was conducted by Krueger et al.® A significant decrease
(p <0.0001) in seizure frequency was recorded at the end
of the 4™ and 12" week of the start of everolimus
treatment in pediatric and adult TSC patients, and the
response to treatment was found to be dose-dependent.

Case 1 Case 2 Case 3

Gender Female Male Female

Age 16 11 6

Gen mutation TSC2 p.Argl47Serfs*49 TSC2 c.1832G>A TSC2 p.H1746.R1751del
heterozygous heterozygous heterozygous

Cardiac RM + - +

Renal AML + + +

Concomitant disorders Mild MR KAH + moderate MR ASD

Concomitant AE’s LEV, VPA, VGB LEV, VPA, TPA LEV, VPA

Everolimus dosage 10mg/day 10mg/day 5mg/day,(subsequently

2.5mg/day)

Response to treatment >%50 seizure frequency decrease >%50 seizure frequency decrease N/A

(1th Month)

Response To Treatment >%50 seizure frequency decrease Seizure free N/A

(6th Month) + absence of gelastic seizures

Adverse effects None None Severe stomatitis

LEV: Levetiracetam, Valproic acid, TPA: Topiramate, VGB: Vigabatrin, MR: Mental Retardation

A higher rate of seizure control was achieved at the dose
of 10 mg/day compared to that at the dose of 5 mg/day.
In this study, one of the 3 patients was completely
seizure-free, while the other had a >50% decrease in
seizure frequency and shortened seizure durations. In
our patient who had OSD together with TSC, because of
the side effects, the medicine was not administered at
the optimal dose and duration; therefore, the effect of
seizure frequency could not be assessed.

Along with epilepsy, cognitive disorders such as learning
difficulties, ADHD, and OSD often accompany TSC.?
Neurobiochemical processes induced by epilepsy or
antiepileptic drug side effects appear to play a role in the
formation of this process. There may also be psychiatric
problems caused by the psychology of chronic illness.
However, mTOR hyperactivation has been implicated not
only in cell proliferation and epileptogenesis but also in
the etiology of neuropsychiatric pathologies.!® There are
no prospective studies, however, on everolimus therapy
of neurocognitive function in TSC patients. However, no
statistical improvement in the quality of life scales of
patients with TSC and SEGA was observed in a study with
everolimus treatment in patients with TSC and SEGAS8, but
a significant increase in the quality of life scale was
observed in a study with sirolimus, another mTOR
inhibitor, in patients with TSC and renal AMLs.'* While a
significant improvement was observed in the psychiatric
evaluation and quality of life scale of the adolescent girl
in our study, there was no improvement in ADHD and
mental developmental delay in the patient followed up
with the diagnoses of CAD and TSC. Because the medicine
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could not be used promptly, the patient we followed up
with ASD was not examined.

No  significant changes were observed in
echocardiography, cranial MR, and abdominal USG
imaging of our patients at the 6™ month. Studies with the
effect of mTOR inhibitors on hamartoma sizes in TSC
were of longer duration.'®! We, therefore, believe that
this result can be attributed to the fact that we could not
reach sufficient treatment time for a reduction in mass
sizes in our patients.

Around 15% of people have negative side effects. The
most prevalent adverse effects during therapy include
upper respiratory tract infection and stomatitis. Other
typical adverse effects include diarrhea, fever, anorexia,
and rash, which may easily be managed with the
medication dosage titration.° Pneumonia, worsening
seizures, and status epilepticus are all serious side
effects. Although the specific cause of these adverse
effects is unknown, it has been reported that they are
more prevalent in children under the age of 6 years and
that fatalities due to sudden unexpected death in
epilepsy (SUDEP) and pneumonia have occurred during
therapy.>1516

In recent studies and reviews, in which the efficacy and
side effects of everolimus treatment were evaluated,
similarly in our cases, decrease in seizure frequency and
the number of seizure-free days was observed after
everolimus treatment, while the adverse effect profile
increased as the age range decreased, especially under
the age of 3.17:18 Although there is no consensus for the
appropriate dose for the age range, it is stated that serum
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levels in the range of 5-15 ng/mL are appropriate in terms
of treatment efficacy and safety of adverse effects.?-2° |t
is thought that early treatment with everolimus can
prevent seizures and cognitive decline and
neuropsychiatric comorbidities due to TSC complex.t’
Experimental studies for new mTOR pathway modifier
agents such as cannabidiol are ongoing for their effects
and adverse effects.!®

Since everolimus was provided with special permission
for TSC patients and considering that the treatment is
costly, the number of our patients was restricted, and
whereat we do not have possibility, for not to follow
serum everolimus levels during the treatment process.
which forms a limitation of our research.

In conclusion, TSC associated refractor seizures depends
on the pathology in the mTOR pathway. Everolimus
appears to be an effective and safe treatment option
with its disease-modifying mechanism of action in the
treatment of resistant seizures in TSC. Other favorable
benefits include a decrease in the size of hamartomas
and an increase in neurocognitive function. We thus
believe that long-term studies should be conducted with
large patient groups to evaluate the long-term side
effects.
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YENiDOGAN DONEMi TEKRARLAYAN KAN TRANSFUZYONUNUN NADIR
SEBEPLERINDEN OSTEOPETROZIS: BiR OLGU SUNUMU

OSTEOPETROSIS, A RARE CAUSE OF RECURRENT BLOOD TRANSFUSION IN THE

NEONATAL PERIOD: A CASE REPORT
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oz

Kemiklerde yaygin osteoskleroz ile karakterize genetik bir hastalik
olan osteopetroziste, osteoklastlarin yikim islevindeki bozukluk
klinik tabloya neden olmaktadir. Anormal kemik yapimi sonucunda
kemik boslugu daralir, kemik iligi yetersizligi gelisir ve agir anemi,
trombositopeni, I6kopeni gorilebilir. Ekstramediiller hematopoez
nedeniyle hepatomegali ve splenomegali gorilebilir. Bu galismada,
pansitopeni ve hepatosplenomegali klinige ile basvuran 1,5 ayhk
osteopetrozis tanil bir olgu sunulmusgtur.

Anahtar Kelimeler: Kan transflizyonu, osteopetrozis, yenidogan

ABSTRACT

Osteopetrosis, which is a genetic disease characterized by
extensive osteosclerosis in the bones, causes the clinical picture
due to the defect in the destruction function of osteoclasts. As a
result of abnormal bone formation, the bone space narrows, bone
marrow failure develops, and severe anemia, thrombocytopenia,
leukopenia can be seen. Hepatomegaly and splenomegaly may be
seen due to extramedullary hematopoiesis. In this study, a 1.5-
month-old patient with a diagnosis of osteopetrosis who applied
to the clinic with pancytopenia and hepatosplenomegaly is
presented.

Keywords: Blood transfusion, osteopetrosis, newborn.
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Giris

Kemiklerde yaygin osteoskeroz ile karakterize genetik bir
hastalik olan osteopetroziste, osteoklastlarin kemik yikim
islevindeki bozukluk klinik tabloya neden olmaktadir.
Anormal kemik yapimi sonucunda kemik boslugu daralir,
kemik iligi yetersizligi gelisir ve agir anemi,
trombositopeni, lokopeni gorilebilir. Ekstramediiller
hematopoez nedeniyle hepatomegali ve splenomegali
gelisebilir. Otozomal resesif (OR) gegisli formu siddetli
klinik tabloya neden olur. Malign infantil osteopetroz
(insidans 1:250.000 dogum), dogumdan hemen sonra
ortaya cikar ve tedavi edilmezse olime yol agabilir.
Hastalar siklikla pansitopeniye bagl enfeksiyon, kanama
veya kalp yetmezligi nedeniyle kaybedilirler. Hastaligin
tek kesin tedavisi kemik iligi transplantasyonudur. Diger
bir tipi ise otozomal dominant (OD) osteopetrozis
(insidans 1:20.000 dogum) tipik olarak ge¢ ¢ocukluk veya
ergenlik doneminde baslar ve hafif klinik tablo ile kendini
gdstermektedir.’* Bu calismada, dis merkez yenidogan
yogunbakim Unitesinde tekrarlayan kan transflizyon
oykusi olan ve pansitopeni agisindan tetkik amach ¢ocuk
klinigimize sevk edilen 1,5 aylik ¢ocuk olgu tzerinden
malign infantil osteopetrozise dikkat c¢ekilmesi
amaglanmigtir.

Olgu Sunumu

Kirk bes ginlik erkek bebek, pansitopeni nedeniyle
tanisiyla tetkik ve tedavi amaciyla dis merkez yenidogan
yogunbakim tinitesinden (YDYBU) ¢cocuk klinigimize kabul
edildi. Prenatal donem takiplerine gitmeyen 22 yasindaki
anneden sezaryen ile 38. gestasyonel haftasinda, 2920 g
dogdugu 6grenildi. Anne ve baba arasinda birinci derece
akrabalik mevcuttu. Postnatal ilk 24 saatinde hipoglisemi,
yenidogan erken sepsis ve trombositopeni (30.000/uL)
on tanilari ile dis merkez YDYBU'ye yatisi gerceklestigi ve
yatisi  boyunca farkh  zamanlarda anemi ve
trombositopeniye  yonelik i kez intraventz
immunglobilin (IVIG), li¢ kez trombosit stispansiyonu (TS)
ve bir kez eritrosit stispansiyonu (ES) verildigi 6grenildi.

Fizik incelemede genel durumu orta, yenidogan
refleksleri canhydi. Vicut sicakhgl 36,4°C, solunum sayisi
36/dk, kalp hizi 131/dk idi. Frontal bolge ¢ikik ve genis,
bitemporal ¢apta belirgin artisin oldugu yiiz goriinimu
mevcuttu. Karaciger kosta altinda ¢ cm, dalak kosta

altinda bes cm ele geliyordu ve diger sistem
muayenelerinde 6zellik yoktu.
Laboratuvar incelemelerinde hemoglobin 9 g/dL,

hematokrit %26,1, |6kosit sayisi 1531/uL, nétrofil 565/uL,
trombosit sayisi 11000/uL idi. Periferik yaymasinda
trombosit kiimesi goriilmeyip, iri trombositler, kemik iligi
oncl hicreleri, myelositler izlendi. Biyokimyasal
incelemelerinde aspartat aminotransferaz (AST) 139 U/L,
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alanin aminotransferaz (ALT) 25 U/L, total biliribin 1,3
mg/dL, direkt biliriibin 0,33 mg/dL, kalsiyum 8,7 mg/ dL,
fosfor 3,8 mg/dL, alkalen fosfataz 630 U/L bulundu. Kan
gazlari, bobrek fonksiyon testleri, total protein, albimin,
PT, aPTT, tiroid fonksiyon testleri ve diger elektrolitleri
normal sinirlar igindeydi. Parathormon diizeyi 36,6 pg/ml
(normal degeri: 5-52 pg/ml) ile normal bulundu. Anemi
acisindan yapilan tetkiklerinden direkt coombs testi
negatif, vitamin B12, folik asit ve ferritin diizeyleri normal
sinirlarda saptandi. Hepatosplenomegali ayirici tanisi
acisindan  yapilan  Toxoplasma  gondii, rubella,
sitomegalovirlis, Herpes simplex, hepatit serolojisi,
Epstein—Barr ve Parvo virislere yonelik incelemeler
negatif saptandi.

Hastamizin servise vyatisinin ikinci glinlinde gaitada
kanama olmasi lizerine bakilan kan sayiminda trombosit
degeri 17.000/uL ve hemoglobin 6,6 g/dL olmasi tizerine
TS ve ES replasmani yapildi. Yenidogan doéneminden
itibaren bu klinik tabloya neden olan hastaliklardan
osteopetrozis on tanisiyla ¢ekilen tim vicut radyografi
sonrasi yaygin osteoskleroz bulgulari saptandi (Resim-1).
Go6z hastaliklari  konsiltasyonu ile degerlendirilen
hastanin, 6n segment dogal, bilateral optik disk soluk
saptandi. Gorsel uyarilmis potansiyel (VEP) testinin
yapilabilecegi bir merkeze yonlendirilmesi onerildi.
Hastamiz isitme muayenesi icin yapilan BERA testini
gecemedi ve isitme testi icin ileri bir merkezde tekrardan
degerlendirilmesi planlandi. Genetik uzmani tarafindan
osteopetrozis 6n tanisi ile uyumlu gériinen hastadan,
mutasyon analizi testleri gonderilmesi o6nerildi.
Kurumumuzda ilgili genetik testler galisiimadigi igin ilgili
genetik testler galisiimadi.

Aile hastalikla ilgili bilgilendirilip, hastamiza isitme, gorme
ve genetik testleri ile beraber kemik iligi nakli
planlanarak, tst basamak merkeze basvurmasi 6nerilerek
taburcu edildi. Yabanci llke vatandasi olan hasta,
kurumumuz takibinden ciktig1 icin genetik sonucu ve
akibeti hakkinda bilgi edinilemedi.

Tartisma

Hastaligin agir sekli olan OR tipi, genellikle erken
donemde agir trombositopeni, anemi,
hepatosplenomegali, isitme ve gbérme kaybi ile
seyretmektedir. Bliyiime ve gelisme geriligi, tekrarlayan
enfeksiyonlar, hipokalsemik konviilziyon ve anormal yiiz
gorinimi  tabloya eslik edebilir.  Bu bulgularla
baslangigta dogru tani koyabilmek siklikla gig
olabilmektedir. Kemik dansitesinin artisina bagh olarak
mediller kavitenin daralmasiyla gelisen kemik iligi
yetersizligi nedeniyle kan transflizyonu gereksinimi
osteopetrozisli hastalarin en 6énemli sorunlarindan
biridir.
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Sekil 1. Tim viicut radyografide yaygin osteoskleroz

Uc¢ ayin altindaki ¢ocuklarda transfiizyon gereksinimi,
hastaligin  agir ve prognozun kot  olacagini
gostermektedir. Anemi, trombositopeni,
hepatosplenomegali ile beraber olasi gérme veya isitme
kaybi olan vakalarin direkt grafilerinde sklerotik kemik
degisikliklerinin olmasi osteopetrozis tanisina yaklastirir.
Hastamizda anemi, trombositopeni,
hepatosplenomegaliye ek olarak kan transflizyon 6ykisu
ve pediatrik radyolog tarafindan  yorumlanan
radyografilerde kemik dansitesinde artis olmasi (Sekil 1)
malign infantil osteopetrozisi dusundirdi. Olgumuzda
genetik inceleme test sonuglarina erisilememis olsa da
yasamin ilk iki ayinda olgumuzun bu sekilde agir bir
tabloyla karsimiza gelmesi ve soy geg¢misinde son li¢
kusakta baska olgunun goérilmemesi OR osteopetrozisi
desteklemektedir.

Sklerotik kemiklerin santral sinir sisteminde yaptiklari
basiya bagl olarak korliik, sagirlik, hidrosefali, beyin sapi
basisi bulgulari gibi cok farkl tablolar gorilebilir. Akustik
ve optik sinirin gectigi kanallarin daralmasina bagli
gormede ve isitmede bozulma bu hastalikta sik
goriilebilen bir bulgudur.>® Hastamiz ilgili uzmanlar
tarafindan degerlendirildi. Hastamiz ileri tetkik ve tani
amaciyla Ust basamak merkezlere yonlendirildi.
Osteopetrozisin infantil malign formundaki hastalar
genellikle erken donemde kemik iligi yetersizligi ve ciddi
enfeksiyon nedeniyle yasamin ilk 10 yilinda hayatlarini
kaybetmektedirler. Bu hastalarda kanitlanmis tek tedavi
yéntemi kemik iligi naklidir.> &7 Olgumuzda aile hastalikla
ilgili  bilgilendirilerek, olgumuza kemik iligi nakli
yapilabilecek merkeze yonlendirilmistir.

Sonug¢ olarak, malign infantil osteopetrozis nadir bir
genetik hastalik olup, Ulkemizdeki gd¢men topluluk
icinde akraba evliligi oraninin yiiksekligi nedeniyle bilinen
insidansindan daha fazla goruldigini dusiinmekteyiz.
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Yenidogan  doneminde anemi, trombositopeni,
hepatosplenomegali gibi bulgular saptanan bebeklerde
ayirici tanida osteopetrozisin disinilmeli ve noérolojik
hasar gelismeden bu hastalar erken donemde kemik iligi
nakline yonlendirilmelidir.
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A RARE CASE OF PARANEOPLASTIC LIMBIC ENCEPHALIT: ANTI-YO
ANTIBODY POSITIVE COLON ADENOCARSINOMA

NADIR GORULEN BIR PARANEOPLASTIK LIMBIK ENSEFALIT OLGUSU: ANTI-YO ANTIKOR

POZITiF KOLON ADENOKARSINOMU

L J@ Fatma Ebru Algul®*, @ Mehmet Tecellioglu®

HInonu University, Faculty of Medicine, Department of Neurology, Malatya, Turkiye.

ABSTRACT

Paraneoplastic autoimmune encephalitis (PAE) is a rare clinical condition
associated with malignancy, characterized by the development of
neuropsychiatric symptoms. In the presence of malignancy, PAE develops
without direct neoplastic invasion. Anti-Yo antibody is often associated
with ovarian and breast cancers and is more common in women aged 60
and over than in men. We present a rare case of meningoencephalitis who
was positive for anti-Yo antibody and had a history of colon cancer. A 77-
year-old male patient with a diagnosis of colon adenocarcinoma presented
with epileptic seizures and confusion. Biochemical analysis of
cerebrospinal fluid was mild increase in protein level. Cranial MR revealed
in bilateral cerebral hemispheres, characterized by cortical swelling with a
vasogenic edema pattern. Anti-Yo antibody was positive in the serum. He
was treated intravenous immunoglobulin at a dose of 0.4 mg/kg for 5 days
and improved with no sequelae. Anti-Yo is an autoantibody often causing
paraneoplastic cerebellar degeneration (PCD), whereas it is less commonly
accompanied by autoimmune encephalitis. Anti-Yo antibody is often
associated with ovarian and breast cancers, while its coexistence with
colon adenocarcinoma is extremely rare. Accordingly, we found it worth
presenting this case.

Keywords: Anti-Yo autoantibody, paraneoplastic cerebellar degeneration,
colon adenocarsinoma, autoimmune encephalitis

oz

Paraneoplastik otoimmiin ensefalit (POE) néropsikiyatrik semptomlarla
karakterize olan, malignite ile iligkili nadir gorilen bir sendromdur.
Malignite varliginda direk neoplastik invazyon olmadan gelisir. Anti-Yo
antikoru ile iliskili paraneoplastik sendromlar genellikle over ve meme
kanseri ile iliskilendirilmis olup; 60 yas Usti kadinlarda erkeklerden daha sik
gozuikmektedir. Biz de literatiirde nadir géziiken kolon adenokarsinomuna
eslik eden, anti-Yo pozitif meningoensefalit gelisen erkek bir olgu sunmayi
amagladik. 77 yasinda, kolon adenokarsinom tanisi olan bir erkek hasta
epileptik nébet ve konflizyon tablosu ile bagvurdu. Beyin omurilik sivisinda
iiml diizeyde protein artisi mevcuttu. Kranial MR’da bilateral serebral
hemisferlerde yaygin kortikal vazojenik 6dem izlendi. Serumda anti-Yo
antikoru pozitif tespit edildi. 5 gun, 0,4 mg/kg dozunda intravenéz
immunoglobulin (lvig) verilen hastada sekelsiz diizelme izlendi. Anti-Yo
antikoru otoimm{in ensefalitten ziyade genellikle paraneoplastik serebeller
dejenerasyon (PSD) klinigine sebep olur ve genellikle over ve meme kanseri
ile iliskilendirilmistir. Literattrde kolon adenokarsinomu birlikteligi oldukga
nadir bulunmustur.

Anahtar Kelimeler: Anti-Yo antikor, paraneoplastik
dejenerasyon, kolon adenokarsinom, otoimmn ensefalit

serebeller
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Introduction

Paraneoplastic syndromes refer to groups of symptoms
occurring in patients with malignant neoplasms, often
including endocrine and neurological disorders and seen
in less than 10% of such patients. Paraneoplastic
neurological syndromes (PNS) result in irreversible
immune-mediated effects and thus require early
diagnosis and treatment.?

Autoimmune encephalitis (AE) is a rare and potentially
reversible neurological disease. There are subtypes of AE
characterized by antibodies against intracellular and
extracellular proteins and cell surface antigens. These
antibodies are closely associated with the underlying
malignancy and are ‘well-characterized’ paraneoplastic
or onconeuronal antibodies. In some forms of AE,
evaluation reveals an underlying malignancy, placing this
condition in the category of paraneoplastic autoimmune
encephalitis (PAE). PAE is associated with the underlying
malignancy and develops without direct neoplastic
invasion of the malignancy and often presents as
behavioral changes, memory and cognitive impairment,
seizures, and movement disorders.2

To date, numerous autoantibodies causing PAE have
been identified and one of the antibodies against
intracellular antigens is known as Purkinje cell
cytoplasmic antibody type 1 (PCA-1)-IgG (or anti-Yo
antibody). Anti-Yo is an autoantibody responsible for half
of the manifestations of paraneoplastic cerebellar
degeneration (PCD) except for AE.> Moreover, this
autoantibody is considered to accompany cytotoxic T
cells activated against immunodominant peptides
produced from intracellular antigens.*

In this report, we present a rare case of
meningoencephalitis who was positive for anti-Yo
antibody and had a history of colon cancer.

Case Report

A 77-year-old male patient presented to the emergency
service with a three-day history of staring into space
lasted for seconds and confusion for one day. During
emergency service admission, the patient had two
generalized tonic-clonic seizures. He had a history of
operated colon adenocarcinoma (in 2013), coronary
artery disease (for the last four years), hypertension, and
diabetes. On neurological examination, the patient was
awake, cooperative, oriented, cranial nerve examination
was normal, nuchal rigidity was absent, dysarthria was
present, there was no paresis, cerebellar examination
was normal, plantar reflex was bilaterally flexor, and
deep tendon reflexes were normoactive in all
extremities. Sensory examination was normal and there
was no ataxia. Laboratory parameters showed no
metabolic  disorder except for hyperglycemia.
Biochemical analysis of cerebrospinal fluid (CSF) showed
protein 47 mg/dl, glucose 171 mg/dl (simultaneous blood
sugar 400), and chlorine 130 mmol/L. Additionally,
erythrocyte count was 960 and leukocyte count was 10
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cell/mm3. (Lumbar puncture was initiated in another
center and acyclovir 750 mg/day 3x1 g and ceftriaxone
2x1 g were administered on the third day of the
treatment). No atypical cells or specific inflammation
findings were detected in CSF cytology. CSF polyomavirus
hominis 1 (BK-virus), herpes simplex virus (HSV) %
polymerase chain reaction (PCR), John Cunningham (JC)
virus, brucella PCR, Epstein-Barr virus (EBV) PCR, varicella
zoster virus (VZV) PCR, tuberculosis (TBC) real-time PCR
were negative. Cranial magnetic resonance imaging
(MRI) revealed in both cerebral hemispheres, particularly
in the left frontal cortex, left caudate nucleus, right
thalamus, right perisylvian cortex, and right parieto-
occipital cortex parenchyma areas characterized by
cortical swelling with a vasogenic edema pattern (Figure
1). Pachymeningeal (dural) enhancement was observed
in the right cerebral hemisphere, which was suggestive of
meningoencephalitis and there was a lesion showing
heterogeneous enhancement in the right occipital area
(Figure 2).

Figure 1. Cranial T2-Flair axial

Figure 2. Cranial T1 with contrast
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Electroencephalography (EEG) was normal. In contrast-
enhanced lower and upper abdominal computed
tomography (CT), cecum and the ascending colon were
not observed, whereas an appearance indicative of
ileocolic anastomosis was observed at the hepatic flexure
level. Due to a preliminary diagnosis of
paraneoplastic/autoimmune encephalitis,
paraneoplastic antibody panel was sent, which showed
anti-Yo antibody positivity. Due to the presence of drug-
resistant focal motor seizures localized to the right arm
and leg, the patient was initiated on valproic acid 3x500
mg and lamotrigine 2x50 mg. Additionally, the patient
was given intravenous immunoglobulin (lvig) at a dose of
0.4 mg/kg for 5 days. At the end of the treatment,
dysarthria improved with no sequelae and the patient
was discharged with the recommendation of medical
oncology and neurology outpatient clinic control.
Approximately three months later, the patient presented
to the emergency department with headache complaint
and was detected with a new lesion in the left frontal
region approximately 6x4 cm in size with irregular
borders, showing contrast enhancement and causing
vasogenic edema on cranial CT (Figure 3,4) and diffusion
MR (Figure 5), thought to be metastasis. This lesion was
not observed in previous imaging studies 3 months ago.
The patient is still being followed up by neurology since
surgical intervention is not recommended by the
neurosurgery department.

A written informed consent form was obtained from the
patient.

Figure 4. Computerized brain tomography

Figure 5. Difussion MRI

Discussion

Paraneoplastic limbic encephalitis is a classic
paraneoplastic neurological symptom, commonly
accompanied by subacute sensory neuropathy, PCD,
paraneoplastic opsoclonus-myoclonus (POM), Lambert-
Eaton myasthenic syndrome (LEMS), and paraneoplastic
peripheral nerve hyperexcitability.?

Anti-Yo is an autoantibody often causing PCD, with its
main target being CDR2 protein which is mainly
expressed in brain and testicular tissue. Anti-Yo antibody
positivity is a potential marker of malignancy.!

The symptoms of PCD often occur secondary to brain
metastasis, direct invasion of the central nervous system
by the tumor, infection, and metabolic disorder. PCD
affects the midline of the vermis and cerebellum in the
early period and often manifests with more severe
findings than cerebellar hemisphere involvement.
Moreover, it is often accompanied by acute or subacute
truncal or limb ataxia, nystagmus, vertigo, dysarthria, and
less commonly by diplopia and oscillopsia. The deficit is
always bilateral but may sometimes be asymmetric. PCD
usually occurs years before the onset of malignancy.
Ovarian and breast cancer is seen in approximately 50%
of patients with cerebellar ataxia who have anti-Yo
positivity.® In the literature, only one female® and one
male patient” who  were diagnosed  with
cholangiocarcinoma and developed anti-Yo-associated
paraneoplastic cerebellar degeneration have been
reported. Additionally, although there are few
publications reporting on lung cancer in male patients
with PCD and anti-Yo positivity, most of these patients
have been detected with prostate and gastrointestinal
adenocarcinomas.?

Cerebellar cognitive affective syndrome (CAS), which is
characterized by impaired executive functions, visual-
spatial memory, mild-to-moderate language
disfunctions, and disinhibited or inappropriate behavior,
can be observed in approximately 20% of patients with
PCD. Moreover, paraneoplastic limbic encephalitis is
often accompanied by PCD and CAS. In the literature,
only two cases of anti-Yo-associated PCD associated with
CAS secondary to breast cancer and ovarian cancer
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without paraneoplastic limbic encephalitis have been
reported.’

In the literature, 90 cases with autoimmune encephalitis
associated with intracellular autoantibodies have been
reported, and in these patients antibodies including anti-
Ma, anti-Hu, anti-Yo, anti-Ri, anti-CV2, and anti-
amphiphysin have been detected. Although seizures
(69.1%) and cognitive impairment (79.1%) have been
frequently reported in such patients, psychotic
symptoms have been shown to be less prevalent. In the
group of patients who developed autoimmune
encephalitis associated with intracellular autoantibodies
are mostly diagnosed with tumors. Immunotherapy
treatment usually provides good outcomes, 45.6% of
these patients have a good clinical course.” Similarly, our
patient also presented with seizures and he had a poor
prognosis and developed brain metastasis during the
follow-up period.

In the literature, limbic encephalitis has been rarely
associated with colon adenocarcinoma.®® Tsukamoto et
al. described an anti-Hu-positive female patient with
colon adenocarcinoma who developed PCD and limbic
encephalitis.” Adam et al. reported on a female patient
with anti-Yo-associated colon adenocarcinoma who had
no cerebellar degeneration and developed limbic
encephalitis.’® Our patient was a male patient diagnosed
with colon adenocarcinoma and he was also positive for
anti-Yo antibody and developed meningoencephalitis
without cerebellar degeneration. Anti-Yo positivity in
serum or CSF is a very strong indicator of PCD, but
neurologic symptoms do not develop in 2% of cancer
patients. 1° These notions may explain the reason as to
why our patient and the other patient in the literature
had anti-Yo antibody positivity and had no neurological
findings of cerebellar degeneration.

To the best of our knowledge, this case is the first male
patient in the literature with a diagnosis of anti-Yo-
associated colon adenocarcinoma who manifested with
meningoencephalitis before the development of PCD.
The case presented in this report showed that
paraneoplastic syndromes can have a diverse course and
that it is not always correct to associate known
paraneoplastic autoimmune antibodies with a specific
syndrome. Paraneoplastic syndromes should be
considered in patients with malignancy and unexplained
neurological symptoms, and treatment should be
planned accordingly.
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PREVIOUSLY MISSED DIAGNOSIS OF HERLYN-WERNER-WUNDERLICH
SYNDROME (OHVIRA SYNDROME) AND VAGINOSCOPIC SURGERY

ACCOMPANIED BY FLUOROSCOPY

HERLIN-WERNER-WUNDERLICH SENDROMU (OHVIRA SENDROMU) VE FLOROSKOPI
ESLIGINDE VAJINOSKOPIK AMELIYATI ONCEDEN ATLANAN TANI
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ABSTRACT

Herlyn-Werner-Wunderlich (HWW) syndrome is a rare congenital
malformation of the female urogenital tract characterized by uterus
didelphys and occluded hemi-vagina and ipsilateral renal agenesis
(OHVIRA) syndrome. We present a 16-year-old girl with abdominal pain, a
rare and unusual treatment for this syndrome. The patient who underwent
laparotomy with the preliminary diagnosis of a mass of approximately 15
cm in the left uterine segment, was diagnosed with USG and MRI after
reocclusion of the existing vaginal segment and recovered after
fluoroscopy and vaginoscopic segmental resection by us. The diagnosis of
WWH syndrome was confirmed by ultrasonography and MRI. The case
presented is the first vaginoscopic hymen-sparing surgery performed with
fluoroscopy in the literature for rare HWW Syndrome.

Keywords: Pelvic pain, dysmenorrhea, mullerian abnomaly, flouroscopy,
vaginoscopy

oz

Herlyn-Werner-Wunderlich (HWW) sendromu, uterus didelfisi ve tikali
hemi-vajina ve ipsilateral renal agenezis (OHVIRA) sendromu ile
karakterize, kadin Urogenital yolunun nadir gorilen bir konjenital
malformasyonudur. Bu sendromun nadir ve sira disi bir tedavisi olan karin
agrisi sikayeti olan 16 yasinda bir kiz ¢ocugu sunuyoruz. Sol uterin
segmentte yaklasik 15 cm'lik kitle 6n tanisi ile laparotomi uygulanan hasta
USG ve MR ile mevcut vajinal segmentin reokliizyonu yapilarak tarafimizca
floroskopi ve vajinoskopik segmental rezeksiyon sonrasi iyilesti. WWH
sendromu tanisi ultrasonografi ve MRG ile dogrulandi. Sunulan olgu
literatiirde nadir gorilen HWW Sendromu igin floroskopi ile yapilan ilk
vajinoskopik kizlik zari koruyucu cerrahidir.

Anahtar Kelimeler: Pelvik agri, dismenore, mulleryan anomali, floroskopi,
vajinoskopi
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Introduction

Obstructed hemivagina and ipsilateral renal anomaly
syndrome (OHVIRA Syndrome (0S)), also known as
Herlyn Werner Wunderlich Syndrome, is a rare pathology
that accounts for 0.16-10% of mullerian system
anomalies. It was first reported by Purslow in 1922.
Wunderlich in 1976, and Herlyn and Werner in 1983
reported similar cases and the name of this pathology
began to be called “Herlyn-Werner-Wunderlich
Syndrome”.! In 2007, Smith and Laufer suggested that
the name of this syndrome should be OHVIRA Syndrome
as an abbreviation of existing pathologies.?

It has different variants that include uterine didelphis or
complete uterine septum and renal anomalies (agenesis,
dysgenesis).

OS is a pathology of the development of the female
urogenital system. Here, the theory that the lower part
of the vagina develops from the urogenital sinus, and the
upper part of the vagina, uterus and tubae develops from
the paramesonephric duct is insufficient to explain the
development of OS. Acien's theory tried to explain this.
According to Acien, the female genital tract consists of
synovaginal bulbs that emerge from the distal
mesonephric ducts connected to the urogenital sinus.
Therefore, pathology of mesonephric duct development
may also disrupt bilateral paramesonephric duct
development and cause an obstructed hemivagina and
renal agenesis/dysgenesis.?

In our presented case, a 1l6-year-old patient with a
regular menstrual cycle applied to the emergency
department with acute abdomen. After the evaluation,
an adnexal mass was detected and laparotomy was
performed. In the laparotomy, uterine and possible
vaginal anomalies were detected, abdominal
hysterotomy was performed and hemivaginal patency
was achieved. The patient applied to the pediatric
surgery polyclinic again due to the recurrence of
symptoms in the 4th postoperative month, and the
patient was consulted to the Gynecology and Obstetrics
Clinic, where it was found that the hemivaginal opening
was closed. Then, vaginoscopic hymen-sparing
segmental vaginal septum resection was performed
using a hysteroscopy equipment. OS diagnosis, clinical
treatment and especially minimally invasive treatment
are presented through this case.

Case Report

A 16-year-old female adolescent patient with a
gynecological age of 4 applied to the pediatric surgery
clinic in an external center with acute abdomen
symptoms. After the evaluation, laparotomy was
performed with the preliminary diagnosis of adnexal
mass. A uterine anomaly (uterus didelphis?) was
detected at laparotomy. While the right uterine segment
was in normal size, the left uterine segment was found to
be approximately 15 cm in diameter. A hysterotomy was
performed on the patient and the hemivaginal side of the
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abdomen was perforated, blood flow was ensured
vaginally, and the operation of the patient was
terminated when a Foley drain exiting the vagina was
placed. The patient, whose drain was removed 1 week
later, applied to the same clinic again 4 months later due
to inguinal pain. In the ultrasonography and MRI
evaluation, uterus didelphys, two uterine cavities, cervix,
left renal agenesis and partial vaginal atresia were
detected, and the diagnosis was appeared to be OS.
According to the OS classification made by Zhu et al in
2015, Class 1.1 anomaly (Completely obstructed
hemivagina, no communication between the two
hemiuteri, hemivagina containing a blind end) was
detected.* In the MRI evaluation, the right uterus was
41x22 mm and the endometrium was 5 mm. Left corpus
uteri and cervix was full with blood and was 10x5 cm in
size (hematometra), and blind vagina was full with blood
(hematocolpos) and was 8x4 cm. Both ovaries were
normal. Right kidney was observed in normal location
and size, left kidney was not observed (agenesis) (Figure
1). The mass was thought to be due to the closure of the
vaginal opening and was referred to an upper center
Pediatric Surgery clinic. Due to the exacerbation of the
patient's pain, who was followed up, an emergency
operation was decided, but the operation could not be
performed due to the Covid-19 pandemic conditions. For
this reason, a drain from the abdominal wall to the
uterine cavity was placed to gain time for the patient to
relax and for proper surgical planning. The patient was
then consulted to us. First, vaginoscopy was performed
in order to plan the surgical treatment method. There, a
single cervix was seen and the scar tissue of the previous
vaginal septum incision was observed in the lower left
part of the cervix.

It was decided to perform hemivaginal septum resection
with hysteroscopy, since the patient's family particularly
wanted the hymen to be preserved. Signed informed
consent form was obtained from her family members. A
hemivaginal septal resection was planned and performed
by vaginoscopy for the patient whose full cavity
(endometrial and vaginal) size and septum localization
were determined in X-Ray scopy by giving radiopaque
material preoperatively through the drain (Figure 2;
Figure 3). During the procedure, the mass was filled with
a radiopaque material, and the hemivaginal septum was
resected directly, without damaging other tissues,
accompanied by X-Ray scopy. (Figure 4). The operation
was terminated with the placement of the drain coming
out of the vaginal route (inflated with 80 cc of fluid) and
the removal of the abdominal drain. During these
procedures, the hymen was preserved. The patient was
discharged on the 1st postoperative day, and the vaginal
drain was removed 20 days later and the patient is being
followed up by our clinic without any problems. (Figure
5).
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Figure 1. Longitudinal (1) and sagittal (2) MRI view of drained (a) and non-drained (b) uterine cavity and MRI view of unilateral renal agenesis (3)

Figure 3. The segment to be dissected was determined with the help of
scopy during hysteroscopy

4 " A
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. ...
Figure 2. Radiopaque passage from dilated uterine cavity, hemivagina
and single tube is observed with X-Ray Scopy)
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Figure 4. With hysteroscopy, the hemivaginal septum can be opened
and the upper vagina can be seen. Since the coagulum was emptied
with the help of a drain before, there was no coagulum discharge.
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A

Figure 5. Post-surgical follow-up MRI evaluation. The uterine cavity is
emptied, but the cavity volume tension continues

Discussion

The theoretical and widely accepted view is that the
development of the female genital tract occurs by the

merging  of  the mesonephric  (Wolf)  and
Paramesonephric (Muller) ducts and then their
canalization. According to this theory, while the

paramesonephric ducts on both sides merge in the
midline and form the uterus, cervix and upper part of the
vagina, the lower part of the vagina is formed from the
urogenital sinus.! However, this hypothesis falls short of
explaining some vaginal and uterine developmental
anomalies (such as OS). Here, all components of OHVIRA
can be explained using Acien's hypothesis. Here, the
mesonephric duct has a critical role in the development
of the paramesonephric duct. Coordination at all stages
of development is essential for full urogenital
development. The mesonephric duct and
paramesonephric duct are in communication with
different mediators and hormones at the stage when the
mesonephric duct regresses to the cranial and forms the
renal system, and at every stage of the formation of the
paramesonephric duct. A developmental defect in the
mesonephric duct will both adversely affect kidney
development and disrupt the correct positioning of the

498

paramesonephric duct with which it is paired, and this
may cause vaginal (septum, incomplete development)
and uterus (didelphis) anomalies. The most common
defect in the cranial regression of the mesonephric duct
is cystic remnants in the vaginal wall (Gardner Cysts).3
Similar pathologies can also be detected in males. Zinner
Syndrome is a rare congenital anomaly seen in males.
This syndrome is characterized by male infertility,
unilateral agenesis, seminal vesicle cysts, and ipsilateral
ejaculatory duct obstruction. The name OSVIRA
Syndrome OSVIRA (Obstructed Seminal Vesicle and
Ipsilateral Renal Agenesis) is also suggested, based on the
abbreviations OHVIRA Syndrome in females. With these
findings, it has pathologies that can be explained by
Acien's embryological development theory and can be
considered as the equivalent of OHVIRA Syndrome in
females.’

The most common clinical findings in OS are
groin/abdominal pain, palpable abdominal mass, and
acute abdominal pain with cyclic regular bleeding that
begins shortly after menarche. In rare cases, it is
encountered with difficulty in urination. The combined
evaluation of anamnesis, ultrasonography and MRI
findings is often necessary for definitive diagnosis.
Laparoscopy is unnecessary for diagnosis. Obstructive
hemivagina is the main cause of clinical findings.
Hemoperitoneum, hematocolpos, pyocolpos, pelvic
adhesion, acute abdomen, tuboovarian abscess, urinary
incontinence, long-term endometriosis are possible
complications.®’ It is clear that definitive treatment is
only possible with surgery. Hemihysterectomy,
hemivaginectomy or salpingectomy, which are very
aggressive treatment options, should be reserved for
particularly complicated cases.® In patients who do not
have advanced complications, such as our case, the route
of choice should be hymen-sparing surgery, especially if
requested by families, and segmental septum resection
with the help of hysteroscopy. We also suggest that in
cases where a drain was placed through the abdominal
wall, to prevent complications and to make the operation
more comfortable, administering a radiopaque material
fluoroscopically to ensure that hysteroscopy cuts the
entire septum region. In the meantime, if there is no
additional pathology, it is unnecessary to perform
laparoscopy for the risk of endometriosis that may occur
due to retrograde menstruation, especially in this group
of patients. Laparoscopic surgery can be planned for
patients with ongoing chronic pelvic pain and
dysmenorrhea, especially for the diagnosis and/or
treatment of endometriosis.

Many patients apply to emergency services with acute
abdominal pain more than dysmenorrhea and are taken
to surgery with a preliminary diagnosis of a mass before
a definitive diagnosis can be made. However, in a limited
number of cases, due to the connection between the
vaginal or uterine cavities, patients may also apply due to
infertility, dyspareunia, and intermittent mucous
discharge. In these cases, since we cannot clearly see the
semi-blood-filled vaginal cavity, the diagnosis with
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ultrasonography is difficult and the diagnosis is often
made with MRI.

Our presented case is a patient who had dysmenorrhea,
but applied to the emergency department with
abdominal pain and was taken to surgery for an adnexal
mass. Here, it is aimed to give information about the
stages until the final diagnosis and hymen-sparing
surgery. Our case is the first case in the literature in terms
of the way of diagnosis and especially surgery performed
with scopy.

OS is a congenital anomaly of the urogenital system
whose treatment is surgical. The diagnosis starts with
suspicion, as the symptoms may differ according to the
OS variants. Patient evaluation with detailed physical
examination, ultrasonography and MRI is essential.®
Although the treatment is surgical, vaginoscopic vaginal
septum segmental resection should be the method to be
recommended because of its low cost, ease, minimal
invasiveness,  short  hospitalization time  and
effectiveness, especially in cases where hymen
preservation is desired by the family, as in our presented
case. In addition, if the existing vaginal and uterine cavity
can be filled with radiopaque material, segmental
resection under scopy will protect against possible
adjacent structure injuries, especially in cases where
finding a safe area for resection is difficult.
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