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Research Article | Arastirma Makalesi

THE EFFECT OF ANTENATAL CORTICOSTEROID ADMINISTRATION ON
UMBILICAL ARTERY DOPPLER VELOCIMETRY IN PREGNANCIES
COMPLICATED WITH FETAL GROWTH RESTRICTION

FETAL BUYUME KISITLILIGI ILE KOMPLIKE OLAN GEBELIKLERDE ANTENATAL
KORTIKOSTEROID UYGULAMASININ UMBILIKAL ARTER DOPPLER VELOSIMETRISI
UZERINE ETKISI

@ Sevda Zamanova?”, @ Sunullah Soysal?, @ Merve Demir?

!Marmara University Pendik Training and Research Hospital, Department of Obstetrics and Gynecology, Istanbul, Turkiye. 2Bahgesehir University Faculty
of Medicine, Department of Obstetrics and Gynecology, Istanbul, Turkiye.
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ABSTRACT

Objective: To examine the effect of antenatal corticosteroid
administration on umbilical artery (UA) Doppler measurements in
pregnancies complicated with fetal growth restriction (FGR).
Methods: This cross-sectional study was conducted with 149
pregnant women scheduled for antenatal corticosteroid therapy
because of the possibility of preterm birth. UA Doppler
measurements (PI, S/D ratio, Rl) before antenatal corticosteroid
administration and 24 and 48 hours after the last dose of
corticosteroid administration were evaluated and compared with
each other in pregnant groups complicated with FGR and
uncomplicated with FGR.

Results: No statistically significant change was observed in UA
Doppler parameters 24 and 48 hours after antenatal corticosteroid
treatment in each group with and without FGR. While there was
no significant difference between the precorticosteroid UA
Doppler parameters (PI, S/D ratio, Rl) of the two groups with and
without FGR, the values of these parameters 24 hours after the
last dose of treatment were statistically higher in the group
complicated with FGR than in the uncomplicated group. However,
no statistical difference was observed in UA Doppler parameters
between the two groups 48 hours after the last dose of treatment.
Conclusion: Antenatal corticosteroid does not permanently affect
UA Doppler parameters in the case of FGR. Close monitoring of the
fetus for 72 hours after the first dose of antenatal corticosteroid
may be helpful in pregnant women complicated by FGR.
Keywords: Antenatal corticosteroid, fetal growth restriction, fetal
doppler, umbilical artery

oz

Amag: Fetal biytime kisitliligi (FBK) ile komplike olan gebeliklerde
antenatal kortikosteroid uygulamasinin umbilikal arter (UA)
Doppler dlgtimleri izerine etkisini incelemek.

Yontem: Bu kesitsel galisma, erken dogum olasiigl nedeniyle
antenatal kortikosteroid tedavisi planlanan 149 gebe kadin ile
gergeklestirildi. FBK ile komplike olan ve FBK ile komplike olmayan
gebe gruplarinda, antenatal kortikosteroid uygulamasindan 6nceki
ve son doz kortikosteroid uygulamasindan 24 ve 48 saat sonraki
UA Doppler olguimleri (Pl, S/D orani, Rl) degerlendirildi ve
birbirleriyle karsilastirild.

Bulgular: FBK olan ve olmayan her grupta, antenatal kortikosteroid
tedavisinden 24 ve 48 saat sonra UA Doppler parametrelerinde
istatistiksel olarak anlamh bir degisiklik g6zlenmedi. FBK olan ve
olmayan iki grubun prekortikosteroid UA Doppler parametreleri
(PI, S/D orani, RI) arasinda anlamli fark bulunmazken, son tedavi
dozundan 24 saat sonra bu parametrelerin degerleri FBK ile
komplike olan grupta komplike olmayan gruba gore istatistiksel
olarak yuksekti. Ancak son tedavi dozundan 48 saat sonra iki grup
arasinda  UA Doppler parametrelerinde istatistiksel fark
gozlenmedi.

Sonug: Antenatal kortikosteroid, FBK durumunda UA Doppler
parametrelerini kalici olarak etkilememektedir. Dogum 0Oncesi
kortikosteroidin ilk dozundan sonra 72 saat boyunca fetlsin
yakindan izlenmesi, FBK ile komplike olan gebe kadinlarda faydal
olabilir.

Anahtar kelimeler: Antenatal kortikosteroid,
kisithhgi, fetal doppler, umbilikal arter

fetal blylume
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Introduction

Fetal growth restriction (FGR), generally means that the
estimated fetal weight measured ultrasonographically is
below the 10th percentile for gestational age.!3
Maternal, fetal or placental causes may play a role in the
occurrence of fetal growth restriction. Poor placental
perfusion (ie placental insufficiency) is one of the most
common pathologies associated with fetal growth
restriction.”?® Adverse changes in uteroplacental and
fetal-placental circulation cause fetal growth restriction.
Uteroplacental and fetal placental circulation can be
evaluated by ultrasonographic Doppler parameters.
These evaluations can generally be made by examining
the Doppler indexes of the uterine artery (UtA), umbilical
artery (UA), middle cerebral artery (MCA) and ductus
venosus (DV) vessels.2*

Perfusion to the fetoplacental unit can be evaluated by
Doppler velocimetry of the umbilical artery (UA).> In a
normal pregnancy, as the pregnancy progresses, a
decrease in the commonly used UA Doppler indices
systolic:diastolic ratio (S/D ratio), pulsatility index (PI)
and resistance index (RI) is observed in parallel with the
increase in end-diastolic flow and decrease in vascular
resistance in the UA.*® However, in FGR, there is a
decrease in diastolic flow in the UA initially due to
increased vascular resistance. Depending on this
situation, the S/D ratio, Pl and Rl indices of the UA may
increase.’® In the early stages of FGR, the Pl of UA
increases due to the decrease in the end-diastolic
velocity. In later stages of FGR, absence or reversal of
end-diastolic flow in UA occurs.® Absence or reversal of
end-diastolic flow in the UA increases the risk of perinatal
mortality.3 Redistribution of blood flow occurs when fetal
hypoxemia is present in fetuses with FGR. In this
condition, known as the brain-sparing reflex, increased
blood flow to the brain, heart, and adrenal glands and
decreased flow to the peripheral circulations occur.l*
The increase in blood flow to the brain during end-
diastole with this redistribution in fetuses with FGR is
marked by a decreased pulsatility index [PI] in the middle
cerebral artery (MCA).*> Likewise, various changes can
occur in the sonographic Doppler findings of different
vessels in fetuses with FGR. However, the UA is the most
commonly studied vessel in Doppler velocimetry due to
its accessibility and strength of association with fetal
outcomes.® In addition, it is thought that the use of UA
Doppler velocimetry during antepartum evaluation in
fetuses with FGR reduces perinatal mortality.>* Given
these circumstances, the UA is the preferred vessel in
which Doppler flow velocity is evaluated to guide
management in pregnancies complicated by suspected
FGR.A

Antenatal corticosteroid administration is carried out in
order to accelerate fetal lung maturation in pregnant
women with a possibility of preterm birth for any reason.
This practice reduces the risks of fetal and neonatal death
and respiratory distress syndrome.® However, antenatal
corticosteroid administration also places significant
physiological and metabolic demands on the fetus.!!
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Studies have shown that this practice may cause
temporary reductions in fetal heart rate, fetal respiration
and trunk movements.’*® |n addition, animal
experiments have shown that this application may cause
fetal hypertension with increased vascular resistancel®,
decreased cerebral blood flow with decreased oxygen
delivery’®, and an increase in fetal lactate levels.®
Although healthy fetuses can tolerate the physiological
and metabolic demands of antenatal corticosteroids,
fetuses with FGR may not cope easily with these
problems.!!

The purpose of this study is to evaluate the effect of
antenatal corticosteroid administration on umbilical
artery Doppler velocimetry measurements in
pregnancies complicated by FGR. Thus, we aim to better
understand the effects of antenatal corticosteroid
administration on the fetus with FGR.

Methods

Study design and participants

This cross-sectional study was carried out with pregnant
women who were planned for antenatal corticosteroid
treatment between 2018-2019 due to the possibility of
preterm delivery. 149 pregnant women who were
treated with antenatal corticosteroid were included in
the study. FGR was diagnosed in 49 of 149 pregnant
women who received antenatal corticosteroid therapy,
and the remaining 100 pregnant women who received
antenatal corticosteroid therapy were diagnosed to be at
risk of preterm delivery for reasons other than FGR
(spontaneous preterm contraction, premature rupture of
membranes, gestational cholestasis, preeclampsia,
placenta previa etc.).

Pregnant women carrying a fetus whose estimated fetal
weight was below the 10 percentile for gestational age,
with or without a Doppler abnormality such as increased
resistance in the umbilical artery, were included in the
FGR group. Gestational age was calculated according to
the last menstrual period and confirmed according to the
crown-rump length, which was the first trimester
ultrasonography measurement.

Pregnant women who had complicated pregnancy with
fetal anomaly, who had multiple pregnancies, who left
their pregnancy follow-up unfinished, and those under
18 years of age were excluded from the study.

The study was approved by the local ethics committee on
02.02.2018. Informed consent was obtained from
participants.

Protocols

Demographic characteristics of the patients and
ultrasonographic fetal biometric measurements were
recorded just before antenatal corticosteroid
administration. The data obtained were compared
between pregnant women with FGR complicated and
FGR uncomplicated.

Before antenatal corticosteroid administration, UA
Doppler measurements (PI, S/D ratio, Rl) were made and
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recorded. As a corticosteroid, 12 mg betamethasone
(Celestone chronodose ampul) was administered
intramuscularly twice with 24-hour intervals. UA Doppler
measurements were repeated 24 and 48 hours after the
last dose of corticosteroid administration. The obtained
Doppler measurements were evaluated and compared
with each other in pregnant groups complicated with FGR
and uncomplicated with FGR.

Ultrasound examinations were performed
transabdominally with a 5 MHz probe (Toshiba, Aplio 500
device). Examination of the UA was performed when the
mother was in the supine and slightly left-leaning
position, while there was no significant fetal movement.
The insonation angle was adjusted to be parallel to the
blood flow. The color Doppler window was set to a
minimum size, surrounding the vascular structure to be
examined. At least three measurements were made. In
each measurement, 10-15 waveforms were taken and
the averages measured from three different consecutive
cardiac cycles were recorded.

Statistical analysis

Analyzes were performed with IBM® SPSS program
version 20. Measurement data were tested with
Kolmogrov-Smirnov tests for the assumption of normal
distribution. Variables are given as median (interquartile
range [IQR]). Mann-Whitney U test and Friedman tests
were used in appropriate places for the comparison of
measurement data that did not show normal
distribution. p<0.05 was accepted for statistical
significance in all analyzes.

Results

Demographic characteristics and ultrasonographic fetal
biometric measurements recorded just before antenatal
corticosteroid administration were compared in Table 1
between  pregnancies complicated with  and
uncomplicated with FGR.

In Table 2, UA Doppler parameters (S/D ratio, PI, RI) of
pregnant women with and without FGR were evaluated
just before the antenatal corticosteroid and 24 and 28
hours after the last dose of antenatal corticosteroid. No
statistically significant change was observed in UA
Doppler parameters at 24 and 48 hours after antenatal
corticosteroid treatment in each group with and without
FGR (p>0.05 for all). UA Doppler parameters S/D ratio
and Pl were found to be higher 24 hours after antenatal
corticosteroid in the group complicated with FGR than
before treatment, but this increase was not statistically
significant. While there was no significant difference
between the precorticosteroid UA Doppler parameters
of the two groups complicated and uncomplicated with
FGR (p>0.05 for all), the values of these parameters 24
hours after antenatal corticosteroid treatment were
found to be statistically higher in the group complicated
with FGR than in the group uncomplicated with FGR
(p=0.022 for UA-S/D ratio, p=0.001 for UA PI, p=0.014 for
UA-RI). No statistical difference was observed between
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the two groups in UA Doppler parameters 48 hours after
antenatal corticosteroid treatment (p>0.05 for all).

Discussion

There are few studies in the literature examining the
effect of antenatal corticosteroid administered on
Doppler parameters in pregnant women with fetal
growth restriction and preterm birth risk.}”"2° As in our
study, there are almost no studies comparing the effects
of antenatal corticosteroid therapy on the Doppler
parameters of pregnant women complicated with and
uncomplicated with FGR. We determined that antenatal
corticosteroids did not statistically affect UA Doppler
parameters at 24 and 48 hours for each group with and
without growth restriction. In our study, although it was
observed that the UA Doppler parameters S/D ratio and
Pl were higher in the FGR group 24 hours after the last
dose than before treatment, this increase was not found
to be statistically significant. While there was no
significant difference between the precorticosteroid UA
Doppler parameters (S/D ratio, Pl and RIl) of the two
groups, complicated with and without FGR, the values of
these parameters 24 hours after the last treatment dose
were found to be statistically significantly higher (worse)
in the group complicated with FGR than in the group
uncomplicated with FGR. No such difference was
observed between the two groups in parameters after 48
hours. For this reason, we think that although antenatal
corticosteroid affects UA Doppler parameters negatively
when first applied in fetuses with growth restriction, this
situation improves 48 hours after the last dose.
Therefore, if growth restriction is detected in the fetus of
the mother to whom antenatal corticosteroids will be
administered, it may be useful to follow it more closely in
the first 72 hours from the beginning of the treatment.
Wijnberger et al.l” compared the Doppler parameters of
55 patients with growth restriction, which were
measured in the last 5 days before betamethasone
administration and in the first 5 days after
betamethasone administration. If more than one
measurement was obtained, the time closest to
betamethasone administration was evaluated. The
compared Doppler parameters of the study were UA-PI,
MCA-PI, DV-PI and the UA-PI/MCA-PI ratio. It was
determined that these values did not show a significant
difference between the first values before and after
betamethasone. In addition, the course of these Doppler
parameters over time was also evaluated in the studies
of Wijnberger et al. Doppler values measured 5 days
before and 9 days after betamethasone administration
were compared with the values measured on the day of
betamethasone administration. The UA-PI value did not
change significantly over time. MCA-PI values showed a
significant and gradual decrease over time. At days 5, 6,
8 and 9, MCA-PI values were significantly lower than at
day 0. The UA-PI/MCA-PI ratio increased significantly
over time. At day 8, the UA-PI/MCA-PI ratio was
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Table 1. Comparison of demographic characteristics and ultrasonographic fetal biometric measurements recorded just before antenatal
corticosteroid between pregnant women complicated with and uncomplicated with FGR

With FGR (n=49) Without FGR (n=100) p1

Age 30 (24-35) 29 (25-35) 0.945
Weight (kg) 74.0 (67.0-82,0) 74.0 (64.0-80.0) 0.630
Height (mm) 159 (157-163) 161 (158-165) 0,060
Body mass index (kg/m?) 29.3 (26.6-31,2) 28.4 (25.0-30.8) 0.215
Gravida 2 (1-3) 2 (1-3) 0.938
Parity 1(0-1) 1(0-2) 0.718
Gestational age based on last menstrual period 34.6 (32.2-36) 32.5(30-34.6) <0.001%*
Gestational age based on ultrasound measurements 32 (30-33.4) 33(30.1-34.5) 0.060
Gestational ages based on each ultrasonographic fetal
biometric measurement

Biparietal Diameter 32.1(30.4-33.4) 33 (30.1-34.5) 0.111

Head Circumference 32.4 (30.4-34.1) 33.1(29.6-34.3) 0.522

Abdominal circumference 30.4 (29.3-32.5) 32.5(29.6-34.5) 0.003*

Femur Length 32 (30.1-34) 32.4 (30.0-34.3) 0.505
Estimated Fetal Weight 1843 (1393-2124) 2076 (1488-2429) 0.037*

Variables are given as median (interquartile range [IQR]). tMann—Whitney U test.*Signifies statistical significance. FGR, Fetal growth
restriction; With FGR, Pregnant women complicated with FGR; Without FGR, Pregnant women uncomplicated with FGR.

Table 2. Evaluation of umbilical artery Doppler parameters of pregnant women with and without FGR just before the antenatal
corticosteroid and 24 and 28 hours after the last dose of antenatal corticosteroid

With FGR (n=49) Without FGR (n=100) p!

Prior 2.6(2.3-3.1) 2.4(2.2-2.9) 0.319

After 24 hour 2.6 (2,3-3,2) 2.4 (2.1-2.8) 0.022*
UA-S/D ratio After 48 hour 2.5(2,1-3,0) 2.4(2,1-2.8) 0.364

p? 0.290 0.143

Prior 1.0 (0.8-1.1) 0.9 (0.8-1.1) 0.083
US-PI After 24 hour 1.0 (0.9-1.2) 0.9 (0.7-1.0) 0.001*

After 48 hour 0.9 (0.7-1.1) 0.9 (0.7-1.0) 0.104

p? 0.092 0.102

Prior 0.6 (0.6-0.7) 0.6 (0.5-0.7) 0.110
UA-RI After 24 hour 0.6 (0.6-0.7) 0.6 (0.5-0.7) 0.014*

After 48 hour 0.6 (0.5-0.7) 0.6 (0.5-0.6) 0.475

p2 0.082 0.318

Variables are given as median (interquartile range [IQR]). !Mann—Whitney U test. 2Friedman test. *Signifies statistical significance. FGR,
Fetal growth restriction; With FGR, Pregnant women complicated with FGR; Without FGR, Pregnant women uncomplicated with FGR.
UA-S/D ratio, The umbilical artery systolic to diastolic ratio; UA-PI, The umbilical artery pulsatility index; UA-RI, The umbilical artery

resistance index.

significantly higher than on the day of betamethasone
administration. DV-PI values increased gradually over
time. The DV-PI values on days 7 and 8 were significantly
higher than the values on day 0.7 In our study, only UA
Doppler parameters were evaluated, and the latest
evaluation was made 48 hours after corticosterone. In
our study, while MCA-PI and DP-PI values were not
analyzed as in the Wijnberger study, UA-SD and US-RI
parameters were analyzed in addition to the UA-Pl value.
Senat et al.®® examined how 40 FGR fetuses were
affected by antenatal corticosteroid in terms of Doppler
parameters. Betamethasone was used as corticosteroid
in the group with 25 fetuses, and dexamethasone was
used in the group with 15 fetuses. Doppler
measurements were made before the treatment (day 0),
24-48 hours after the mother's first injection of
corticosteroid, and 4-7 days later. UA-PI, descending
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aorta-Pl and MCA-PI were evaluated as Doppler
parameters. No statistically significant changes were
observed over time in the Doppler parameters examined
in both groups treated with corticosteroids. However, PI
in MCA tended to decrease 24-48 hours and 4-7 days
after maternal steroid administration compared to
pretreatment values in both groups. In our study, groups
were not separated according to the type of
corticosteroid administered and only UA Doppler
parameters were examined. In our study, UA-PI value
after corticosterone in fetuses with FGR did not show
statistically significant changes, consistent with the
studies of both Senat et al. and Wijnberger et al.
However, in our study, unlike the studies of Wijnber et al.
and Senat et al., Doppler parameters of fetuses without
growth restriction and corticosterone administered were
also evaluated as a control group. Accordingly, 24 hours
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after the last dose of antenatal corticosteroid, the UA-PI
value in the group with FGR was significantly higher, that
is, more negative, than the UA-PI value in the group
without FGR.

In the study of Niroomanesh et al.’®, published in 2015,
some Doppler parameters of the UA, uterine artery and
MCA vessels were evaluated in 40 patients with FGR
before betamethasone, 24 hours and 5 days after the
completion of betamethasone doses. Although a
statistically significant decrease was observed in the
uterine artery Pl value 24 hours after the treatment, it
was found that the value returned to the pre-treatment
value after 5 days and no significant difference was
observed with the value before the treatment. This
temporary decrease in the uterine artery may be
important, as 16 (40%) of the 40 people included in the
study had preeclampsia along with FGR. In the UA-PI
value, a significant decrease, or improvement, was
observed 24 hours after the completion of
betamethasone and 5 days after the completion of
betamethasone. The results of this study are not
consistent with our study, in which UA-PI in fetuses with
FGR did not show significant changes at 24 hours and 48
hours after the last dose of corticosterone.

In the case of FGR, adverse changes in UA dopplers are
associated with stillbirth and neurological disorders.
Therefore, UA Doppler changes in fetuses with FGR may
play a role in determining the time of delivery.**
Absence or reversal of end-diastolic flow in the UA has
been associated with severe FGR.* In recent studies, the
effect of corticosteroids has been started to be
investigated in FGR fetuses with UA end-diastolic flow
loss or abnormal UA Doppler findings. In the prospective
study performed by Nozaki et al.?%, the values of the
Doppler parameters (UA, DV and MCA) of 32 fetuses with
FGR and end-diastolic flow loss in the UA before and after
betamethasone were examined. In their studies, the
values immediately before, 24 hours and 48 hours after
the first dose of betamethasone were examined. In their
study, flow loss in UA Doppler returned in 22 cases after
24 hours. A statistically significant decrease, that is,
improvement, was observed after 24 hours in UA PI.
Although an increase was observed in UA Pl values
compared to the values after 24 hours in the evaluation
after 48 hours, it was still significantly lower than before
betamethasone, that is, it was observed as better. DV
value was also lower after 24 hours compared to
baseline. There was no significant difference in DV-PI
between the evaluations after 24 hours and after 48
hours. For MCA PI, however, no significant differences
were observed between repeated measurements.?’ The
results of this study are inconsistent with our study in
terms of post-corticosteroid UA-PI values in case of FGR.
In our study, unlike this study, the UA-PI value in FGR did
not change significantly before the corticosteroid
administration, 24 hours and 48 hours after the last dose
of corticosteroid administration. In fact, in the case of
FGR in our study, UA Doppler parameters were observed
to be higher (worse) than before treatment 24 hours
after the last dose of corticosteroid administration, but
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this could not be proven statistically. And these
parameters are statistically significantly higher, that is,
worse, in the FGR group than the UA Doppler parameters
of the non-FGR group 24 hours after the last dose of
betamethasone. In our study, unlike Nozakinin's study,
UA Doppler parameters before the corticosteroid
administration, 24 hours and 48 hours after the last dose
of corticosteroid were examined in all fetuses with
growth restriction with or without end-diastolic flow loss.
Only those with end-diastolic flow loss in the UA were not
taken into account in our analyses.

In 2004, Simshenet al.?? evaluated the perinatal
outcomes after antenatal corticosteroids in a small
sample prospective study of 25 people. Fetuses of 19
patients had end diastolic Doppler flow loss or reverse
flow in the UA with FGR. In this group with FGR, they
observed that fetuses with return of end-diastolic flow
after antenatal corticosteroid had a better perinatal
outcome compared with those with permanent loss of
end-diastolic flow or reversed end-diastolic flow. In 2009,
Robertson et al.® published a new study with a larger
number of patients similar to the study by Simshen et al.
They performed a retrospective cohort study of
betamethasone administration in FGR pregnancies
without end-diastolic flow of the UA. Transient return of
end-diastolic flow after betamethasone was observed in
the majority of pregnant women included in the study,
approximately two-thirds. Persistent flow loss was
present in about one-third. Pre-pregnancy medical
disorder was more common in pregnant women with
persistent loss of flow. Some perinatal outcomes were
better in the group with transient return of UA end-
diastolic flow, neonates of this group required less
assisted ventilation, assisted ventilation for a shorter
duration, and supplemental oxygen for a shorter
duration. In other words, they found that fetuses with
FGR with permanent loss of diastolic flow in the UA after
betamethasone administration were at higher perinatal
risk compared to the group with transient return of flow
loss. Although the exact cause has not been determined,
Robertson et al. stated that this may be due to the loss of
the ability of fetuses with permanent end-diastolic flow
loss after betamethasone to induce a vascular response
to corticosteroids.

Miller et al.?* demonstrated in a sheep experiment that
administration of betamethasone in fetal growth
restriction may be associated with impaired neuronal
integrity and increased cell death in the brain due to
increased cerebral oxidative stress. In the review by
Vidaeff et al.1* published a review examining the benefits
and harms of antenatal corticosteroids in fetuses with
FGR. In their study, they recommended close fetal
monitoring to fetuses with severe FGR until 48-72 hours
after antenatal corticosteroids due to the effects of
antenatal corticosteroid on umbilical and placental blood
flow. In our study, we observed a temporary worsening
of UA Doppler parameters in fetuses with FGR compared
to fetuses without FGR, 24 hours after the last dose of
betamethasone administration, and we found that this
situation improved after 48 hours. Therefore, in our
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study, similar to Vidaeff et al., we recommend close fetal
monitoring for fetuses with FGR during the first 72 hours
after antenatal corticosteroid administration.

In our study, the the transiently higher umbilical artery
Doppler parameters 24 hours after treatment in the FGR
group than in the non-FGR group may be due to the
difficulty of fetuses with FGR in meeting the physiological
and metabolic demands imposed on the fetus by
antenatal corticosteroid treatment. In the fetus group
with FGR, all pregnant women whose umbilical artery
Doppler parameters were found to be normal, flow loss,
and reverse flow before treatment were included in our
study. We do not know whether the results of our study
would have been different from the present if only
pregnant women with loss of flow or reverse flow in the
umbilical artery were included.

The strength of our study is its prospective nature and the
fact that it evaluated the post-corticosteroid Doppler
parameters of the FGR as well as the non-FGR group. An
important limitation of our study is that we stopped
Doppler measurement after evaluating 48 hours after the
last corticosterone dose and did not follow up with long-
term Doppler. One of the limitations is that we did not
separately evaluate the pregnant women with normal
umbilical artery Doppler parameters and flow loss and
reverse flow in the umbilical artery before antennal
corticosteroid treatment in the FGR group. Another
limitation is that we only evaluated the Doppler
parameters of the UA and did not evaluate the Doppler
parameters of other vessels such as MCA, DV, and
descending aorta.

In  conclusion, it was observed that antenatal
corticosteroid did not permanently affect umbilical
artery Doppler parameters in pregnancies complicated
with FGR. In pregnancies with FGR, umbilical artery
Doppler parameters are transiently higher (i.e., worse)
24 hours after the last corticosteroid dose than in
pregnancies uncomplicated with FGR, but this resolves
after 48 hours. Therefore, if corticosterone is
administered to mothers of fetuses with FGR, close
monitoring for 72 hours after the first dose may be
beneficial.
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Amag: Henoch-Schénlein purpurasi/immunoglobulin A vaskiiliti (HSP-
IgAV) c¢ocukluk doneminde en sik gorilen vaskilittir. Etyolojide bazi
enfeksiyonlar, ilaglar, asilar, genetik faktorler, AAA (ailevi Akdeniz atesi)
birlikteligi suglanmaktadir. Ana 6zelligi palpabl cilt dokuntuleri olup, eklem
ve diger bircok sistem etkilemektedir. Baglangigta gastrointestinal
komplikasyonlar gorilirken daha sonraki izleminde bébrek tutulumu
6nem kazanmaktadir. Calismamizda klinigimizde yatarak izlenen HSP-IgAV
tanili gocuklarin demografik 6zelliklerini, sistem tutulumlarinin dagilimini,
etyolojik faktorleri ve AAA ile iliskisini degerlendirmeyi amagladik.
Yontem: Tani kriteri olarak; palpabl purpuraya eslik eden karin agrisi,
artrit/artralji, renal tutulum veya biyopside IgA depolanmasi bulgularindan
birinin varligi kabul edildi. Hastanemizde yatarak izlenen HSP-IgAV tanisi
almis gocuklarin yas, cinsiyet, vicut agirlig, boy, hastaligin ortaya ¢ikis
tarihi-mevsimi, ilk semptom, fizik muayene ve laboratuvar bulgular
kaydedildi.

Bulgular: Tani kriterlerine uyan toplam 52 hasta galismaya alindi. Yag
ortalamasi 7,5+3,6 (4-13) olup olgularin %401 7-10 yas arasindaydi.
Cinsiyete gore dagilimda hastalarin 32’si (%61,5) erkek, erkek/kiz orani 1,6
bulundu. ilk sikayet %80,7 (n=42) oraninda dékiinti idi. Olgularin 21’inde
(%40,3) eklem tutulumu, 21’inde (%40,3) karin agnsi, 21’inde (% 40,3)
anormal idrar bulgusu, 13’tUnde (%25) yuksek serum IgA, 2’sinde (%3,8)
AAA Dbirlikteligi saptandi. Erken donemde dokuz hastada (%17,3)
gastrointestinal sistem kanamasi ve 2 hastada (%3,8) invajinasyon gelisti.
izlemde Uiglingii ay kontrollerinde 6 olguda (%11,5) idrar bulgulari devam
etmekteydi. Renal tutulum kizlarda (%25) ve 3-6 yas arasi (%25) ile 10 yas
Uzerinde (%28) yogunlasmaktaydi.

Sonug: HSP-IgAV olgularinin degerlendirilmesinde prognoz renal tutuluma
bagl oldugundan hastalik sirasinda ve uzun sireli izleminde idrar tetkiki
kontroli  yapiimalidir. Gastrointestinal tutulumun hastaligin  akut
déneminde kanama ve invajinasyona neden olabilecegi ve HSP/IgAV tanisi
alan vakalarda AAA ile birlikteligi akilda tutulmalidir.

Anahtar Kelimeler: Henoch-Schénlein purpurasi, immunoglobulin A
vaskdliti, renal tutulum, ailevi Akdeniz atesi

ABSTRACT

Objective: Henoch-Schonlein  purpura/Immunoglobulin - A vasculitis
(HSP/IgAV) is a common vasculitis in childhood. Infections, drugs,
vaccines, genetic factors and familial Mediterranean fever (FMF) have
been shown to be associated with HSP. Skin (palpable purpura), joints, and
many other systems are affected. While gastrointestinal complications are
seen initially, kidney involvement gains importance in later periods. This
study aimed to evaluate children with HSP/IgAV according to the
demographic characteristics, the distribution of system involvement,
etiological factors, and their relationship with FMF.

Methods: Purpura and accompanying one of the following four criteria
were accepted as diagnostic criteria; abdominal pain, arthritis/arthralgia,
renal involvement, and demonstration of IgA storage in the skin biopsy.
The age, sex, body weight, height, date of the onset of the disease, first
symptom, physical examination, and laboratory findings of children
diagnosed with HSP/IgAV were recorded in our hospital.

Results: A total of 52 patients who met the diagnostic criteria were
included in the study. The average age was 7.5+3.6 (4-13) years and 40%
of the cases were between 7-10 years old. There were 32 boys (61.5%) and
20 girls. The boy/girl ratio was 1.6. The first complaint was rash with a rate
of 80.7% (n=42). In others, the rash appeared to occur after edema and
arthralgia. Joint involvement in 21 (40.3%) patients, gastrointestinal
involvement in 21 (40.3%), abnormal urine findings in 21 (40.3%), high
serum IgA in 13 (25%), and FMF in 10 (19.2%) patients were detected. In
the early period, nine (17.3 %) patients had gastrointestinal bleeding and
two (3.8%) had invagination. In the follow-up, urine findings persisted in 6
cases (11.5%) for 3 months. Renal involvement was concentrated in girls
(%25), ages 3-6 (25%) and over 10 years of age (28%).

Conclusion: Since the prognosis of patients with HSP/IgAV depends on
renal involvement, it is important to carry out urine tests during the
disease and long-term follow-up. Gastrointestinal involvement may cause
bleeding and invagination in the acute period of HSP/IgAV and its
association with FMF should be kept in mind.

Keywords: Henoch-Schénlein purpura, immunoglobulin A vasculitis, renal
involvement, familial mediterranean fever
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Borakay ve Yigit, Henoch-Schonlein Purpura Klinik Degerlendirme

Girig

Kiaclk caph damar duvarinda IgA iceren immin
komplekslerin birikimi ile seyreden Henoch-Schoénlein
Purpurasi (HSP) cocukluk caginin en sik rastlanan vaskiiliti
olup genellikle selim seyretmektedir. Yillik insidansi 10-
20/100.000 dolaylarinda bildirilmekle birlikte kendini
sinirlayan bir hastalik oldugu icin sayinin daha fazla
olabilecegi de ileri suriilmustiir.2* Etyoloji net olmamakla
birlikte  tanidan 1-3 hafta 6ncesinde gegcirilmis Ust
solunum yolu enfeksiyonu (USYE), diger enfeksiyonlar
(bakteriyel, viral, paraziter), ila¢ kullanimi, asilar, allerji,
bocek 1sirgi, besinler ve genetik yatkinlik sorumlu
tutulmaktadir.?  Cilt tutulumu ile birlikte eklem,
gastrointestinal sistem, bobrek tutulumu olabilmektedir.
Nadiren de olsa beyin, akciger tutulumu ve orsit
gorilebilmektedir. Gastrointestinal tutulum hastaligin
akut doéneminde kanama ve invajinasyona neden
olabilmektedir. Uzun donem izlemde gelisebilecek son
dénem bobrek hastaligi nedeniyle bobrek fonksiyonlari ve
idrar bulgulari yakin takip edilmelidir.?*! Bébrek
tutulumunun baslangici haftalar ya da aylar icinde ortaya
cikabilmektedir. Ayrica 6zellikle (ilkemizde HSP’nin ailevi
Akdeniz atesi (AAA) ile birlikteligi de vurgulanmaktadir.>>7
Calismamizda klinigimizde izlenen HSP/IgAV tanili
cocuklarin demografik 6zelliklerini, sistem tutulumlarinin
dagilimini, etyolojik faktorleri ve AAA ile iliskisini
degerlendirmeyi amacladik.

Yontem

Bagcilar Egitim ve Arastirma Hastanesi Cocuk Sagligi ve
Hastaliklart Klinigi'’nde 2010-2013 tarihleri arasinda HSP
tanisiyla yatarak izlenen 52 hastanin kayitlari retrospektif
olarak degerlendirildi. HSP-IgAV tanisi icin EULAR/PReS
HSP tani kriterleri kullanildi.® Bu kriterler; yaygin karin
agrisi, etkilenen dokudan alinan biyopside baskin IgA
birikimi gosteren l6kositoklastik vaskilit veya proliferatif
glomerilonefrit, herhangi bir eklemi tutan akut artrit veya
artralji, hematiri ve/veya proteinlri ile saptanan bobrek
tutulumudur. Bu kriterlere gére zorunlu kriter olarak
palpabl purpura olmak tzere diger dort bulgudan birinin
varligi tani icin gerekli idi. HSP-IgAV tanisi alan hastalarin
dosya bilgileri geriye doniik olarak tarandi.

On sekiz yas altinda olan ve tani kriterlerini karsilayan
hastalar calismaya dahil edildi. Trombositopeni ya da
kanama bozukluguna bagh purpura olmasi, diger
vaskalitleri diisindirecek semptom ve bulgularin olmasi
dislama kriteri olarak kabul edildi. Hastaneye vyatsi
anindaki yas, cinsiyet, vicut agirhigl, boy, kan basinci
degerleri kaydedildi. Hastaligin ortaya ciktigi ay, mevsim,
yakin zamanda gegirilen USYE ya da diger enfeksiyonlarin
olup olmadigi, kullanilan antibiyotik veya diger ilaglar,
asilama, allerjenler, ilk semptom ve bulgular, semptom ve
bulgularin ortaya cikis sirasi yatis dosyasi ve hastane
elektronik verilerinden elde edildi. Klinik olarak eklem
tutulumu igin belirgin agn varsa artralji, ek olarak siglik
hareket kisitliligi varsa artrit kabul edildi. Ciddi karin agrisi
ya da gaitada gizli kan pozitifligi ile kanama varlig
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gastrointestinal tutulum olarak kabul edildi. Baslangicta ve
izlemde idrar testinde eritrosit ve/veya protein varligi ile
bobrek fonksiyonlarinda bozulma bébrek tutulumu igin
kabul edildi. Diger sistemlere ait bulgu varsa kaydedildi.
Basvuru sirasindaki laboratuvar bulgularindan hemogram
sonuglari, C-reaktif protein (CRP), eritrosit sedimentasyon
hizi (ESR), koaglilasyon testleri, Ure, kreatinin, elektrolit,
alanin aminotransferaz (ALT), aspartat aminotransferaz
(AST), serum IgA degerleri, tam idrar testi sonuglari,
etyolojiye yonelik mevcut sartlarda vyapilabilen viral
seroloji testleri (Hepatit A, Hepatit B, CMV, HIV) kaydedildi.
AAA birlikteligini degerlendirmek igin 52 olgunun MEFV
gen analizi verileri kaydedildi. Gen analizi pozitif gelen
hastalara cocuk romatoloji klinigi tarafindan Yalginkaya ve
Ozen pediatrik ailevi Akdeniz atesi kriterlerine uygun
olarak AAA tanisi konuldu.9 Eklem agrisi yaninda sislik
ve/veya hareket kisithiligi varligi ile artrit tanisi; karin agrisi,
invajinasyon bulgusu ya da melena, hematemez gibi
belirgin kanama varhigi gasrointestinal tutulum goéstergesi
kabul edildi. idrarda mikroskobik ya da makroskobik
hematiri  olmasi, proteinliri  saptanmasi, bobrek
fonksiyonlarinin bozulmasi ise renal tutulum olarak
degerlendirildi. En az 12 hafta sonra gelisen yeni dokinti
ya da HSP-IgAV iliskili semptom ya da bulgu ortaya ¢ikmasi
rekiirrens olarak nitelendirildi.

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler icin NCSS 8 DATA Statistical Software
(Utah, USA) programi kullanildi. Sonuglar %95’lik gliven
araliginda, p>0,05 istatistiksel olarak anlamsiz, p<0,05
istatistiksel olarak anlaml, p<0,01 istatistiksel olarak ¢ok
anlamli olarak degerlendirildi. Tanimlayici istatistikler
ortalama # standart sapma (minimum-maksimum) olarak
gosterildi. Kategorize edilen degiskenlerin
degerlendirmesinde univaryant analiz ve Ki-Kare testi
kullanild.

Bulgular

Hastanemizde yatarak izlenen toplam 52 HSP-IgAV tanil
hasta geriye donik olarak degerlendirildi. Calismaya alinan
hastalar 4-13 yaslari arasinda olup, ortalama yas 7,5+3,62
idi. Hastalarin 20’si kiz (%38,4), 32’si erkek (%61,6) olup;
erkekler cogunlukta idi. Erkek/kiz orani 1,6 idi. Hastalarin
yasa gore dagilimina bakildiginda ise 0-2 yas arasinda 8
olgu (%15,3), 3-6 yas arasinda 16 olgu (%30,7), 7-10 yas
arasinda 21 olgu (%40,3), 10 Uzerinde 7 olgu (%13,4)
mevcuttu.

Hastaneye ilk basvuru tarihine gore degerlendirildiginde
en ¢ok aralik ayinda (n=10, %19,2) basvuru gorilda.
Mevsimsel dagilimda ise 24 olgu (%46,1) kisin, 12 olgu
(%23,1) ilkbaharda, 10 olgu (%19,2) yazin, 6 olgu (%11,5)
sonbaharda basvurmustu. Tetikleyici faktér bakimindan
ele alindiginda 26 (%50) olguda USYE, 2 olguda (%3,8)
Uriner enfeksiyon, 2 olguda (%3,8) gastroenterit oykisi
saptandi.

Mutlak tani kriteri olan deride palpabl purpura ilk
basvuruda 42 hastada (%80,7) tek semptom olup, 10
olguda (%19,3) basvuru aninda dokiintli olmayip izlemde
ortaya ¢ikmisti. ilk basvuru sirasinda siklik sirasina gore 4



Borakay ve Yigit, Henoch-Schonlein Purpura Klinik Degerlendirme

olguda (%80,7) dokiintl, 21 olguda (%40,3) karin agrisi,
19 olguda (%36,5) 6dem, 8 olguda (%15,3) artrit, 3 olguda
(%5,7) kas agrisi mevcuttu. Olgularin %25’inde 3 ya da
daha fazla sikayet vardi. Eklem tutulumu 21 olguda
(%40,3) mevcut olup cinsiyete gore dagilimi anlamli
degildi (p=0,258). Gastrointestinal tutulumda agirlikh
olan semptom karin agrisi (n= 21, %40,3) idi. Gaitada gizli
kan 21 olguda (%40,3) pozitifti. Bagirsak tutulumunun
cinsiyete gore dagiimindaki farkhliklar istatistiksel olarak
anlamh degildi (p=0,46). Gastrointestinal tutulumu olan 9
olguya oral steroid tedavisi basland. iki olgu invajinasyon
nedeniyle opere edildi. Ogularin 21’inde anormal idrar
bulgusu mevcuttu. 19 hastada (%36,5) mikroskobik
hematiiri, 2 hastada (%0,3) makroskobik hematiiri
saptandi. Kiz c¢ocuklarda bdbrek tutulumu goérilme
sikhginin erkek cocuklara gore yiiksek olmasi istatistiksel
olarak anlamh kabul edildi (p=0,03). Olgularda ciddi
bobrek fonksiyon bozuklugu goérilmedi. Laboratuvar
tetkiklerinde 7 olguda (%13,4) anemi, 9 olguda (%17,3)
I6kositoz, 18 olguda (%34,6) trombositoz, 32 olguda
(%61,5) ESR artisi ve 42 olguda (%84,6) CRP diizeylerinde
artis saptandi. Olgularin kan elektrolit diizeylerinde
degisiklik ve AST, ALT degerlerinde artis gorilmedi.
Serum IgA dizeyi 13 (%25) olguda yiiksek saptandi. 6
olguda (anti CMV 1gG dort olguda, anti Hepatit A IgG iki
olguda) (%12) viral seoloji pozitifti. 52 hastanin MEFV gen
analizi incelemesinde iki olguda (M694V) homozigot
mutasyon saptandi ve c¢ocuk romatoloji klinigindeki
izleminde AAA tanisi aldilar. HSP-IgAV tanisiyla izlenen 52
hastadan 1’inde ilk ataktan 108 giin sonra rekirrens
gorildi. Rekirrens esnasinda hastada dokiinti ve karin
agrisi saptandi.

Tartisma

HSP/IgAV palpabl purpurik dokantt, artrit/artralji,
bobrek  tutulumu, gastrointestinal semptomlarla
karakterize ve diger sistemleri de nadiren tutabilen bir
vaskdlittir.  Akut hastallk doneminde goriilebilen
gastrointestinal komplikasyonlar ve daha sonra ortaya
cikabilen  bobrek tutulumu hayati Onem arz
etmektedir.1>10-14

Hastalik en sik 5-15 yas arasinda olmakla birlikte 2 yas
altinda ve eriskin dénemde de gériilmektedir.5”14
Olgularimizin yas ortalamasi 7,543,5 olup dagilim arahgi
4-13 yas idi. Cinsiyete bakildiginda ise literatlire benzer
sekilde erkek/kiz orani 1,6 idi. Ulkemizde Ece ve ark.?
izledikleri 214 cocugun ortalama yasinin 93,2 (2-16) ve
hastalarin %57’sinin erkek oldugunu; inal ve ark.* ise
izledikleri 77 olgunun ortalama yasinin 7,1+3,3 (2-14) ve
erkek/kiz oranin1,48 oldugunu bildirmislerdir. Calvino ve
ark.’ ile Garcia ve ark.' ise HSP/IgAV’nin kizlarda daha
sik oldugunu bildirmislerdir. Shim ve ark.”nin! Kore’den
topladiklari 10 yillik saghk verilerine gore HSP/IgAV’'nin
yilhik insidansi 55,9/100.000 bulunmustur. Yine ayni
calismada ortalama baslangic yasi 5; erkek/kiz orani ise
1/1,1 olup kizlarda biraz sik rastlanmistir. Buna karsin O
Chen ve ark./nin?> Cin’de vyaptiklari c¢alismada 120
HSP/IgAV tanili ¢ocugun ortalama yasi 6,6+1,6, 1,9/1
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saptanmistir. italya’da Trapani ve ark.’nin*! 151 cocukta
yaptiklari calismada ortalama yas 6,1+2,7, erkek/kiz orani
1,8/1 bulunmustur. Yunanistan’da Fretzayas ve ark.’nin'’
74 olgudan olusan calismasinda da erkek olgularin daha
fazla sayida oldugu (41/74) bildirilmistir.

Etyolojide ¢cogu olguda neden bulunamamaktadir. Ancak
tiim g¢alismalarda 1-3 hafta 6nce gecirilmis USYE varligi
vurgulanmaktadir. Hwang ve ark.? ¢cocuklarda HSP/IgAV
ile enfeksiyon hastaliklari arasindaki iliskiyi arastirmistir
ve calismalarinda 8 solunum vyolu enfeksiyon ajani
(adenovirus, RSV, parainfluenza, influenza, corona virus,
rinovirus, bocavirus, metapnémovirus) ile 4 enterik virus
ajani  (rotavirus, norovirus, enterik adenovirus,
astrovirus) arastirmislardir. iki yas alti grupta &nemli
korelasyon saptanmazken, kiglik ¢ocuk (2-5 vyas)
grubunda RSV, influenza ve norovirus ile anlamli iliski
bulunmustur. Diger gruplar ise 6-11 yas arasinda
influenza ve norovirus; adélesanlarda (12-18 yas) ise
bocavirus ve rotavirus ile anlamli iliski saptanmustir.

inal ve ark.* 40 (%52) olguda enfeksiyon saptadiklarini ve
bunlarin 28’inin USYE, 7’sinin odag bilinmeyen ates,
3’'tnin  gastroenterit, 2’sinin  impetigo oldugunu
bildirmislerdir. Calismamizda 52 olgunun 26’sinda (%50)
USYE gecirme &ykiisii, 2’sinde (%3,8) riner enfeksiyon,
2’sinde (%3,8) gastroenterit saptandi. Otuz hastada
(%42,4) sorumlu herhangi bir neden bulunamadi. Yine
tlkemizde Ece ve ark.nin® yaptigi 214 hastadan olusan
calismada hastalarin 108’inde (%50,5) USYE, 13’iinde
(%6) piyodermi, 15’inde (%7,1) baska bir enfeksiyon
saptamislardir ve enfeksiyonun doékintiden ortalama
10,1+6,2 gin (2-30 giin) 6nce oldugunu bildirmislerdir.
Bizim verilerimizde de son 15 giin dikkate alinmis ancak
net giin belirtilmemistir.

HSP/IgAV; enfeksiyon sonrasi gelismesi ile iliskili olarak
en sik kis aylarinda gorildiga one siridlmektedir.
Ulkemizdeki galismalarin bir kismi hastaligin en sik
ilkbaharda bir kismi ise bizim galismamizda oldugu gibi en
stk kisin gérildiigini bildirmistir.>%2 Bu durumun
bolgesel farkliliklarla ilgili olabilecegi distnilebilir.
Bobrek tutulumuyla ilgili farkh sonuglar bildirilmektedir.
Bu farkhliklarin irk, genetik, cografi 6zellikler, yapilan
¢alismanin prospektif ya da retrospektif olusu, olgu sayisi,
degerlendirme kriterleri ilemlakah olabilecegi
savunulmaktadir. HSP/IgAV’daki bobrek tutulumu yani
HSP/IgAV nefriti (HSPN/IgAVN); mikroskopik ya da
makroskopik  hematiri, nefrotik dizeye kadar
ulasabilecek proteiniiri veya azalmis bobrek glomeruler
fonksiyonu ile kendini gdstermektedir.® Ozellikle
cocukluktaki HSP/IgAV’de bobrek tutulumu g¢ogunlukla
kendini sinirlayabilmekte ve iyi prognoz gostermektedir.
Bununla birlikte %1-7'sinde son dénem bobrek
yetmezligine ilerleyebilecegi de gosterilmistir. Tek basina
hematiiri veya hafif proteiniiri ile birlikte olusu iyi
prognozla iliskili iken ciddi ve ilerleyici 6zellikte
proteiniirinin varligi kétii prognozu gostermektedir.’®
Bizim c¢alismamizda 21 olguda (%40,3) anormal idrar
bulgusu vardi ve bunlarin 3 aylik izlem sonunda 6’sinda
bulgular devam etmekteydi. Ancak higbirinde ciddi
bobrek hastaligl gozlenmedi.
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Bircok arastirmaci HSP/IgAV ile AAA iliskisni 6ne
sirmustir. AAA tanili hastalarda HSP/IgAV’'nin AAA
olmayanlara gore daha siddetli ve uzun (2-9 hafta) bir
seyir izledigini gostermislerdir.7 AAA olan hastalarin
tekrarlayan HSP/IgAV ataklari gecirdigini, bazi hastalarin
HSP/IgAV atagindan sonra AAA tanmisi  aldigini
bildirmislerdir. Ulkemizde yapilan bir calismada 207 AAA
tanili hastanin 15’inde (%7) HSP/IgAV atagi saptanmis ve
9’unda HSP/IgAV atagindan sonra AAA tanisi konuldugu
bildirmistir. Ayrica HSP/IgAV geciren ve Once veya
sonrasinda AAA tanisi alan olgularda doékintilerin alt
ekstremite disinda yliiz ve govdeye de dagildigina,
tekrarlama egiliminde olduguna dikkat c¢ekilmistir.7
Ulkemizde IgA vaskdiliti ve AAA birlikteligi sik olabilir bu
nedenle hastalar ailevi Akdeniz atesi semptomlari
acisindan dikkatli sorgulanmali ve yiiksek klinik stiiphe
varliginda genetik analiz 6nerilmelidir. Caismamizda gen
analizi bakilan 52 olgudan 2’sinde (M694V) homozigot
mutasyon saptanmis ve daha sonra bu hastalar AAA tanisi
almistir.20 iki hasta gocuk romatoloji bélimii tarafindan
takibe alindi ve hastalar daha sonradan AAA tanisi aldi.
Calismamizin geriye donik olmasi, dosya verilerinin
yeterli aciklamalar agisindan eksik olusu, tek merkezli
olusu ve sayica az olgu icermesi kisithhklari olup,
poliklinikten izlenen daha genis alandan toplanan, uzun
sureli izlemi de kapsayan prospektif ¢alismalar
gerekmektedir.

Sonug olarak, HSP-IgAV selim bir vaskilit olmakla birlikte
gastrointestinal tutulumun hastaligin akut déneminde
kanama ve invajinasyona neden unutulmalidir. Bobrek
tutulumu agisindan hastalik sirasinda ve uzun sireli
izleminde idrar tetkiki kontrolii yapilmahdir. HSP/IgAV
tanisi  alan vakalarda AAA ile birlikteligi akilda
tutulmalidir.
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SEPTIC SHOCK

FRAGMENTE QRS PATERNI SEPSIS VE SEPTIK SOKTA KOTU PROGNOZU ONGORUR
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ABSTRACT

Objective: Myocardial dysfunction due to sepsis is a clinical condition
associated with a high rate of mortality. Fragmented QRS (fQRS) is a
marker that is associated with the function of the myocardium. This
study aimed to determine whether fQRS patterns were associated
with short-term overall survival (OS).

Methods: 76 patients with sepsis and 68 patients with septic shock
were included in the study. SOFA score and APACHE Il score were
calculated, and the fQRS pattern has been assessed.

Results: In the septic shock group, APACHE Il score, SOFA score and
mortality were significantly higher [38 (%50) vs 45 (%65), respectively;
p<0.01]. Duration of mechanical ventilation, the fQRS pattern, and
hospitalization time predicted the mortality. The fQRS pattern's
presence was linked to a decreased short-term survival in both groups
Conclusion: fQRS pattern and mortality were significantly higher
especially septic shocks. However, in both groups, the presence of the
fQRS has been found to have a correlation with mortality and
independently predicted worse OS. Thus, we propose that the fQRS
pattern could serve as a novel prognostic indicator for septic patients.
Keywords: Sepsis, septic shock, electrocardiography, fragmented QRS

oz

Amag: Sepsise bagl miyokardiyal disfonksiyon, yiiksek mortalite orani
ile iliskili klinik bir durumdur. Pargalanmis QRS (fQRS) miyokardin
fonksiyonu ile iliskili bir belirtegtir. Bu g¢alismanin amaci fQRS
paternlerinin kisa donem genel sagkalim (OS) ile iliskili olup olmadigini
belirlemektir.

Yontem: Calismaya 76 sepsis ve 68 septik sok hastasi dahil edildi.
SOFA skoru ve APACHE Il skoru hesaplandi ve fQRS paterni
degerlendirildi.

Bulgular: Septik sok grubunda APACHE Il skoru, SOFA skoru ve
mortalite anlamli olarak daha ytiksekti [sirasiyla 38 (%50) vs 45 (%65);
p<0,01]. Mekanik ventilasyon siresi, fQRS paterni ve hastanede yatis
suresi mortaliteyi ongérmiustir. FQRS paterninin varligi her iki grupta
da kisa donem sagkalimda azalma ile iliskilendirilmistir

Sonug: fQRS paterni ve mortalite 6zellikle septik soklarda anlamli
olarak daha yuksekti. Bununla birlikte, her iki grupta da fQRS varliginin
mortalite ile korelasyon gosterdigi ve bagimsiz olarak daha kétd OS'yi
6ngordigu bulunmustur. Bu nedenle, fQRS paterninin septik hastalar
igin yeni bir prognostik gdsterge olabilecegini dugtinliyoruz.

Anahtar Kelimeler: Sepsis, septik sok, elektrokardiyografi, fragmente
QRS
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Introduction

Sepsis is a severe condition characterized by organ failure
due to dysregulated immune responses to infection.
Septic shock, a more complex clinical condition than
sepsis, is associated with higher mortality rates.
Myocardial dysfunction, a hallmark of septic patients, is
a critical component of multi-organ failure.1* Recent
studies have reported cardiac dysfunction in septic
patients.>® Cardiac dysfunction has been well-
documented in the literature for patients with sepsis.
Studies suggest that significant changes in Purkinje fibers
following myocardial ischemia or fibrosis may disrupt the
QRS complex morphology, leading to fragmented QRS
(fQRS) patterns.”® The fQRS pattern indicates irregular
ventricular activation and unsynchronized contraction
caused by myocardial ischemia or myocardial scarring.®
This marker reflects pathology arising from impaired and
fibrotic electrical conduction in the myocardium.%! In
patients with dilated cardiomyopathy, the presence of
fQRS has been associated with poor prognosis.
Myocardial dysfunction is observed in more than 40% of
septic cases, significantly contributing to mortality and
morbidity.'? Despite the investigation of many
biomarkers, no specific marker has been identified for
evaluating cardiac function in septic patients. This study
aims to determine the relationship between fQRS
patterns and short-term overall survival (OS) in septic
patients.

Methods

Study Population

This study was conducted between 2016 and 2017 in the
intensive care unit of Isparta City Hospital. Ethical
committee approval and the necessary permissions were
obtained prior to the commencement of the study. The
study included a total of 144 patients diagnosed with
sepsis and septic shock according to Sepsis-3 guidelines!
with 76 patients diagnosed with sepsis and 68 with septic
shock. Patients on medication or with electrolyte
imbalances that could affect ECG results, as well as those
with a history of cardiac, hematological diseases, or
malignancy, were excluded. Sequential Organ Failure
Assessment (SOFA) and Acute Physiology and Chronic
Health Evaluation Il (APACHE 1l) scores were calculated
within the first 24 hours.

ECG Measurements

Standard 12-lead ECGs (9022-K; Nihon Kohden Corp.,
Tokyo, Japan) were obtained using a filter range of 0.5-
150 Hz and an AC filter of 60 Hz, with a paper speed of 25
mm/s and an amplitude of 1 mV/cm while patients were
in a supine position following their diagnosis. The ECGs
were interpreted by two experienced cardiologists who
were blinded to the study, ensuring no significant
discrepancies between the investigators. All graphs were
manually scrutinized to eliminate any possible technical
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glitches that could have affected the accuracy of the
device’s readings.

Measuring QRS Fragmentation

Fragmentation was defined as having different RSR
patterns with different QRS complex morphologies.’* The
presence of fQRS was identified by typical bundle branch
block patterns in the absence of, or with, a normal QRS
duration. A coronary pattern was defined as the presence
of an RSR pattern in at least two consecutive leads
corresponding to the arterial blood supply area, and/or
the presence of notching in the R and S waves.

Statistical Analysis

Data were analyzed using IBM SPSS v.23.0 (IBM Corp.,
Armonk, NY, USA) software. Continuous variables were
presented as means + standard deviation, or medians
with 25%-75%™ percentile values for normally and non-
normally distributed data, respectively. Continuous
variables were compared using either the Student’s t-test
or the Mann-Whitney U test, as appropriate. Categorical
variables were compared using the chi-squared test.
Technical term abbreviations were explained upon their
first use. Kaplan-Meier analyses were employed to
generate cumulative survival curves, and the log-rank
test was used to compare groups. Univariate and
multivariate analyses using Cox’s proportional hazards
model were conducted to identify differences in survival.
Overall survival was calculated from the time of diagnosis
until either the date of death from any cause or the date
of the final follow-up. Statistical significance was defined
as a p-value less than 0.05.

Results

The baseline characteristics of the two groups are
presented in Table 1. Age and gender distributions were
comparable between the groups.

Clinical Features

The incidence of diabetes was significantly higher in the
septic shock group (p=0.02). In addition, SOFA scores
(8.5+2.5 vs. 11.0+3.3; p<0.01) and APACHE Il scores
(20.045.7 vs. 23.046.0, respectively; p<0.01) were
significantly elevated in patients with septic shock. The
need for mechanical ventilation (MV) was significantly
higher in patients with septic shock compared to those
with sepsis (43 [57%] vs. 59 [87%]; p<0.01). Moreover,
MV duration was significantly longer in septic shock
patients (11.1 [0-57] vs 17.2 [0-62] days; p<0.01]. The
fQRS pattern was more common in septic shock patients
(27 [36%] vs. 42 [62%], respectively; p<0.01) (Table 1).

Biochemical Analysis Findings

Except for creatinine levels, biochemical tests showed
comparable results between the two groups (p=0.08)
(Table 2). Additionally, serum platelet levels were
significantly lower in the septic shock group (p=0.04).
Serum C-reactive protein levels were remarkably higher



Karabacak et al., Fragmented QRS in Sepsis and Septic Shock

in the septic shock group (13.1 [4-52] vs. 17.3 [4-52]
mg/L, respectively; p<0.01). More importantly, serum
high-sensitivity troponin T levels tended to be higher in
septic shock patients compared to sepsis patients (0.17
[0-3.04] vs. 0.40 [0-3.51], respectively; p=0.06) (Table 2).

Lactate levels were significantly higher in patients with
septic shock (1.88+0.98 vs. 3.04+1.60 mmol/L; p<0.01).
No significant differences were observed in other blood
gas parameters between the two groups (Table 2).

Table 1. Change in demographic, clinical and laboratory parameters among patients with sepsis and septic shock.

Sepsis Septic Shock P

n=76 n= 68 value
Mean age, year 76+10 7518 0.24
Male / Female, n/n 47/29 35/33 0.24
Hypertension, n(%) 24 (%41) 30 (%57) 0.12
Diabetes, n(%) 18 (%20) 41 (%40) 0.02
Mechanical Ventilator, n(%) 43 (%56) 59 (%87) <0.01
Mechanical Ventilator duration, day 11.1 (0-57) 17.2 (0-62) <0.01
Hospitalized time, day 20 (5-61) 22 (5-62) 0.43
SOFA score, n 8.5+2.5 11+3.3 <0.01
APACHE score, n 20+.5.7 23+6.0 <0.01
Atrial fibrilation, n(%) 9 (%12) 20 (%33) <0.01
QRS Fragmantation, n(%) 27 (%35) 42 (%61) <0.01
Mortalite, n(%) 38 (%50) 45 (%65) 0.03
Glucose, mg/dl 148+45 145461 0.75
Creatinine, mg/dl| 1.36 (0.3-9) 1.49 (0.2-4) 0.08
Sodium, mg/dl 14045.2 141+5.5 0.46
Potassium, mg/dl| 3.9+0.7 3.9+0.8 0.58
Hemoglobin, g/dl 11+2.4 10.242.2 0.23
Platelet, x103/mm3 226 (42-567) 195 (42-516) 0.04
Eosinophyl, x103/mL 0.13 (0.01-1.11) 0.58 (0.01-15.3) 0.13
WBC, x103/mL 12.616 13.146 0.62
C-Reactive Protein, mg/L 13.1 (4-52) 17.3 (4-52) <0.01
Procalsitonin, ng/ml 4,86 (0,03-68,2) 6,71 (0,11-94,1) 0,36
Hs TnT, pg/dI 0.17 (0-3.04) 0.40 (0-3.51) 0.06
Lactate, mmol/L 1.88+0.98 3.041£1.60 <0.01

APACHE: Acute Physiology and Chronic Health Evaluation, Hs TnT: High Sensitive Troponin T, SOFA: Sequential Organ Failure Assessment Score, WBC:

White Blood Cells.

Table 2. Results of Univariate and Multivariate Cox’s Proportional Hazard Models Regarding OS.

Univariate Analysis Multivariate Analysis

Characteristics

OS HR (95% Cl) P Value OS HR (95% Cl) P Value
MV 0.120 (0.029-0.492) <0.001 0.005 (0.001-0.026) <0.001
MV duration 0.964 (0.949-0.981) <0.001 0.849 (0.802-0.877) <0.001
SOFA score 1.070(1.002-1.147) 0.03
APACHE score 1.046 (1.010-1.084) 0.01
WBC 1.080 (1.040-1.122) <0.001 1.043 (0.994-1.094) 0.088
Eosinophil count 1.67 (1.07-2.67) <0.001 0.154 (0.021-1.127) 0.065
QRS Fragmantation 0.360 (0.216-0.601) <0.001 0.228 (0.123-0.421) <0.001

APACHE: Acute Physiology and Chronic Health Evaluation, MV: mechanical Ventilator NLR: neutrophil/lymphocyte ratio SOFA: Sequential Organ Failure

Assessment Score. WBC: White Blood Cell.

Survival and Prognostic Factors

At the final follow-up, 85 patients (59%) had died. The
mean survival time for all patients was 20.9 (range: 5 to
62) days, with a mean survival time of 23.2 (range: 5 to
62) days for patients who died. Mortality was significantly
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higher in septic shock patients compared to sepsis
patients (38 [50%] vs. 45 [66%], respectively; p=0.03)
(Table 1). However, OS was similar between sepsis and
septic shock patients (31.3 vs. 27.4 days; HR: 1.23, 95%
Cl: 0.80-1.88, p=0.34). Additionally, OS was significantly
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shorter in patients with fQRS compared to those without
(45.5 [35.3-55.7] vs. 40.1 [32.0-48.3] days; p<0.001)
(Figure 1).

Croups
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Figure 1. Survival analysis.
or without fQRS.

Prognostic Analysis

Prognostic factors and the presence of fQRS patterns
were initially evaluated through univariate analysis. MV,
MV duration, SOFA score, APACHE Il score, white blood
cell count, eosinophil count, and the presence of fQRS

Kaplan-Meier curves reflecting the difference in survival rates between sepsis and septic shock patients with

proportional hazards model. The presence of fQRS (HR:
0.228, 95% Cl: 0.123-0.421, p<0.001), the need for MV
(HR: 0.005, 95% CI: 0.001-0.026, p<0.001), and MV
duration (HR: 0.849, 95% Cl: 0.802-0.877, p<0.001)
independently predicted worse OS. Detailed results of

were significantly associated with OS. Subsequently, all univariate and multivariate survival analyses are

significant prognostic factors and the presence of fQRS presented in Table 3.

were assessed via multivariate analysis using Cox’s

Table 3. Results of Univariate and Multivariate Cox’s Proportional Hazard Models Regarding OS.

Univariate Analysis Multivariate Analysis

Characteristics OS HR (95% Cl) P Value OS HR (95% Cl) P Value
MV 0.120(0.029-0.492) <0.001 0.005 (0.001-0.026) <0.001
MV duration 0.964 (0.949-0.981)  <0.001 0.849 (0.802-0.877) <0.001
SOFA score 1.070(1.002-1.147)  0.03
APACHE score 1.046 (1.010-1.084) 0.01
WBC 1.080 (1.040-1.122) <0.001 1.043 (0.994-1.094) 0.088
Eosinophil count 1.67 (1.07-2.67) <0.001 0.154 (0.021-1.127) 0.065
QRS Fragmantation 0.360 (0.216-0.601)  <0.001 0.228 (0.123-0.421) <0.001

APACHE: Acute Physiology and Chronic Health Evaluation, MV: mechanical Ventilator NLR: neutrophil/lymphocyte ratio SOFA:
Sequential Organ Failure Assessment Score. WBC: White Blood Cell.

Discussion

This study aimed to investigate the association between
the presence of fQRS patterns and short-term survival
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among sepsis and septic shock patients receiving
intensive care. Our findings revealed a significantly
higher prevalence of fQRS patterns and mortality among
patients with septic shock, correlating with shorter
survival times. Importantly, the need for MV, MV
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duration, and the presence of fQRS patterns
independently predicted worse OS in septic patients.
The APACHE Il and SOFA scoring systems are standard
tools in the assessment of septic patients, where
elevated SOFA scores have been consistently linked to
increased mortality risks.2*> In our cohort, the SOFA and
APACHE Il scores were notably higher among septic shock
patients. Subgroup analyses further underscored the
association between higher SOFA scores and increased
mortality in patients with septic shock

The APACHE Il and SOFA scoring systems are routinely
used in the assessment of septic patients, where elevated
SOFA scores have been consistently linked to increased
mortality risks.'*?° In our study, the SOFA and APACHE I
scores were significantly higher among septic shock
patients. Subgroup analyses further underscored the
association between higher SOFA scores and increased
mortality in patients with septic shock.

Recent literature has documented various forms of
cardiac dysfunction in septic patients, including impaired
contractile function, diastolic dysfunction, reduced
cardiac index, and ejection fraction.>® In particular,
patients with septic shock frequently exhibit not only
vasoplegia but also myocardial depression.’® A post-
mortem study has additionally identified myocardial
injury in a significant proportion of septic shock
patients.’” In the current study, levels of serum cardiac
high-sensitive troponin T were observed to be higher in
patients with septic shock compared to those with sepsis.
Thus, consistent with prior research, our findings suggest
that myocardial dysfunction is prevalent among patients
with septic shock.

Fragmented QRS patterns in patients with coronary
artery disease are associated with myocardial damage
and increased risk of adverse cardiac events. Moreover,
studies have consistently linked fQRS patterns to
elevated rates of ventricular arrhythmias, sudden cardiac
death, and recurrent cardiac events in both ischemic and
non-ischemic cardiomyopathy.®!% 1820 Mahenthiran et
al. argued that the presence of fQRS patterns may be an
indicator of myocardial perfusion in coronary artery
disease.?!. In patients with hypertension, fQRS patterns
have been shown to be a predictor of major adverse
cardiovascular and  cerebrovascular  events.?%3
Furthermore, fQRS patterns have been observed more
frequently in patients suspected of cardiac involvement
due to COVID-19 and are associated with increased
mortality.?

To the best of our knowledge, there have been no
previous studies investigating fQRS patterns in patients
with sepsis or septic shock. In our study, although there
was no significant difference in survival rates between
the groups, we observed significantly higher incidences
of fQRS patterns and mortality in the septic shock group.
More importantly, the presence of fQRS patterns, along
with the requirement for MV and MV duration,
independently predicted worse OS in sepsis and septic
shock patients. These findings suggest that fQRS patterns
may serve as a novel prognostic marker in these patient
populations.
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Several limitations of our study should be acknowledged.
First, the relatively small sample size due to stringent
exclusion criteria limited our statistical power to detect
small differences. Second, the intensive care unit-based
follow-up may not capture longer-term patient
outcomes. Finally, echocardiography was not utilized to
assess left ventricular parameters related to myocardial
scar and ischemia.

Conclusion

The current investigation identified a significant
association between mortality rates and the presence of
fQRS patterns, particularly in patients with septic shock.
While survival rates did not vary significantly between
the groups, the presence of fQRS independently
predicted poorer OS in both cohorts. In conclusion, the
fQRS pattern emerges as a potential novel prognostic
marker for patients with sepsis or septic shock.
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ABSTRACT

Objective: Atopic dermatitis (AD) is a chronic, recurrent, allergic
inflammatory skin disease that may have a genetic predisposition.
Eosinophilia is a common finding in patients with atopy. In our
study, we aimed to investigate the relationship between
eosinophil and IgE levels and allergy test results in patients with
atopic dermatitis.

Methods: In this descriptive study, the files of patients diagnosed
with atopic dermatitis and followed up in our Pediatric Allergy and
Immunology Clinic between January 2021 and December 2022
were retrospectively reviewed. Age, gender, eosinophil, total IgE
and specific IgE (for food and inhaled allergens) values were
analyzed in the study. Skin prick test (SPT) was also performed in
patients who had negative results for allergen-specific IgE.
Results: The absolute eosinophil count, eosinophil (%) and total
IgE values of patients sensitized to at least one of the food and
aeroallergens were significantly higher than those without
allergen sensitization. The cut-off point of total IgE in predicting
allergen sensitization was found to be 91.5 by ROC analysis. The
sensitivity and specificity values for the cut-off point of total IgE
were 73.3% and 72.9%.

Conclusion: In this study, allergen sensitization was detected in 3
out of every 4 AD patients with total IgE and eosinophil values
above the cut-off point we analyzed. Accordingly, we think that
total IgE and eosinophil values are successful in predicting allergen
sensitization. In clinics where specific IgE or SPT cannot be
performed, eosinophil and total IgE values in whole blood will be
useful for preliminary diagnosis.

Keywords: Total IgE, eosinophils, ROC analysis

oz

Amag: Atopik dermatit (AD), genetik yatkinlik gosterebilen kronik,
tekrarlayan, alerjik inflamatuar bir cilt hastaligidir. Eozinofili, atopi
hastalarinda yaygin bir bulgudur. Calismamizda, atopik dermatit
tanili hastalarda eozinofil ve IgE degerlerinin alerji test sonuglari
ile olan iligkisini incelemeyi amagladik.

Yéntem: Tanimlayici tipte olan ¢alismada; Ocak 2021- Aralik 2022
tarihleri arasinda atopik dermatit tanisi olan ve Cocuk Alerji ve
immiinoloji Klinigi’mizde takipli hastalarin dosyalar retrospektif
olarak incelendi. Galismada vyas, cinsiyet, eozinofil, total IgE ve
spesifik IgE (gida ve inhaler alerjenler igin) degerleri analiz
edilmistir. Hastalarda gida ve aeroallerjenleri tespit etmek igin
alerjen spesifik IgE testi yapilmistir. Alerjen spesifik IgE testi
negatif olan hastalara deri prick testi de uygulanmigstir.

Bulgular: Besin ve aeroalerjenlerin en az birisi i¢in duyarliligi olan
hastalarin mutlak eozinofil sayisi, eozinofil (%) ve total IgE
degerleri alerjen duyarliligi olmayanlara gére anlamli olarak daha
yuksekti. Hastalarin total IgE degerlerinin alerjen duyarlihgini
ongorme kapasitesi igin ROC analizi yapildi. Yapilan ROC analizi ile
total IgE'nin alerjen duyarliligini 6ngérmedeki kesim noktasi 91,5
olarak bulundu. Total IgE’nin kesim noktasi igin sensitivite ve
spesifite degerleri %73,3 ve %72,9 bulundu.

Sonug: Calismada, total IgE ve eozinofil degerleri analiz ettigimiz
kesim noktasinin Gzerinde olan yaklasik her 4 AD hastasinin 3’tiniin
(%72,2) alerjen duyarlihgi tespit edildi. Buna gore total IgE ve
eozinofil degerlerinin alerjen duyarliligini 6ngérmede basarih
oldugunu disiinmekteyiz. Spesifik IgE veya deri prick testi
bakilamayan kliniklerde 6n tani agisindan tam kanda bakilan
eozinofil ve total IgE degerleri faydali olacaktir.

Anahtar Kelimeler: Total IgE, eozinofil, ROC analizi

~

/

*Corresponding author/iletisim kurulacak yazar: Seda Cevik; University of Health Sciences Umraniye Training and Research Hospital, Department of
Pediatric Allergy and Immunology, istanbul, Turkiye.
Phone/Telefon: +90 2166321818 e-mail/e-posta: drsedacevik@hotmail.com

Submitted/Bagvuru: 11.01.2024 .

Accepted/Kabul: 17.10.2024 .

016 N
Bu eser, uluslararasi CC-BY-SA lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakultesi Dekanligi

Published Online/Online Yayin: 27.10.2024


mailto:drsedacevik@hotmail.com
https://orcid.org/0000-0002-1124-4137
https://orcid.org/0000-0001-5871-2033
https://orcid.org/0000-0003-0475-8946
https://orcid.org/0000-0003-1290-8318

Cevik et al., Allergy Test Results in Patients With Atopic Dermatitis

Introduction

Atopic disease pathogenesis involves the participation of
basophils and eosinophils, along with Immunoglobulin E
(IgE). Effector cells engaged in allergic inflammation can
be activated by IgE, a fundamental molecule.® In the
acute phase of atopic disease, particularly at the onset or
during exacerbation, IgE is excessively produced due to
an increased generation of T helper 2 cytokines in the
majority of patients with atopic dermatitis (AD).® During
the development of related diseases, eosinophils migrate
to the affected sites and perform their cellular functions
under the influence of the local microenvironment. It has
been documented that eosinophils play a crucial role in
allergic diseases and combating parasitic infections.”
Recent studies have explored inflammatory cytokines
and biomarkers in several disease contexts.®

Our study aimed to explore the correlation between IgE
levels, eosinophil counts, and allergy test outcomes in
individuals diagnosed with atopic dermatitis. Eosinophils
are a cell type that is frequently increased in allergic
reactions and total IgE levels are generally accepted as a
marker reflecting allergic sensitization. In this context,
understanding how eosinophil and IgE levels correlate
with allergy test results in patients with AD may be
effective in both the pathophysiology of the disease and
the development of patient-specific treatment
strategies.

Methods

Study type and design

In this retrospective analysis, the records of patients
diagnosed with atopic dermatitis and under the care of
our Pediatric Allergy and Immunology Clinic from January
2021 to December 2022 were comprehensively
examined. During this period, patients with available
records and diagnosed with atopic dermatitis were
included in the study. The diagnosis of atopic dermatitis
was made according to the Hanifin-Rajka diagnostic
criteria. Approval for the study's conduct was secured
from the Ethics Committee of Umraniye Training and
Research Hospital on January 26, 2023, with decision
number 24.

Measures

The study involved the analysis of age, gender, eosinophil
count, total IgE and specific IgE values (for both food and
inhaler allergens). A specific IgE test for allergens,
including food and inhalers, was conducted. The patients'
IgE and eosinophil values were measured during their
initial visit when they had complaints. The eosinophil
count was determined from the peripheral blood smear
or counter and values higher than 4% were considered
eosinophilia. Allergen specific IgE measurements,
ImmunoCAP (Thermo Fisher Scientific, Uppsala, Sweden)
was used. Specific IgE levels were measured for inhaled
allergens (house dust mite, cat epithelium, pollen), food
allergens (cow's milk, egg white and food mix (milk, egg
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white, wheat, peanut, soya, fish) Specific IgE values,
equal to or greater than 0,35 kU/L, were considered as
positive. Epidermal SPT were performed with the use of
allergen extracts (ALK-Abello, Madrid, Spain) along with
a positive control (10 mg/dl of histamine phosphate) and
a negative control (0.9% sterile saline). Horizontal and
vertical measurements were performed for the
indurations. Indurations were considered positive, if the
average diameter at least 3 mm greater than the negative
control. Patients who underwent SPT were tested for
inhaled allergens including house dust mite, cat
epithelium, tree mix, cockroach, alternaria and
cladosporium. Among food allergens, cow's milk, egg
white, egg yolk, wheat, peanut, hazelnut, walnut,
chicken, red meat were tested. SPT were administered to
patients with negative allergen-specific IgE results.
Allergen positivity was defined as a positive outcome in
either the allergen-specific IgE test or the SPT.

Statistical Analysis

The SPSS for Windows 25.0 program was employed for
the statistical analysis and record of data. Descriptive
results, including median, interquartile range (IQR),
numbers (n), and percentages (%), were presented. The
normal distribution was assessed using both visual
(graphics) and analytical methods (Kolmogorov—
Smirnov/Shapiro—Wilk tests). In cases of non-normally
distributed data, the Mann-Whitney U test was applied
to compare two independent variables. The Chi-square
test was utilized to compare categorical data. Receiver
Operating Characteristics (ROC) curve analysis was
conducted to evaluate the predictive capacity of total IgE,
eosinophils (absolute), and eosinophils (%) values for
specific IgE test positivity concerning food and
aeroallergens. Sensitivity and specificity values were
computed for cut-off points. A significance level of
p<0,05 was considered for statistical significance.

Results

The study assessed data from 486 pediatric patients
diagnosed with AD. Among the patients, 53.9% (n=262)
were male. The median age of the participants was 2.0
years (1.0-5.0). Table 1 presents the median values for
absolute eosinophils, eosinophils (%), and total IgE, which
were 290.0 103/uL (180.0-500.0), 3.4% (2.1-5.4), and 77.0
1U/ml (17.0-241.0), respectively. Aeroallergen
sensitisation was present in 71 (14.6%) patients, food
allergen sensitisation was present in 99 (20.3%) patients,
and both food and aeroallergen sensitisation were
present in 17 (3.5%) patients. While 129 (26.5%) of the
patients had signs of allergic rhinitis (AR), 65 patients
(13.3%) had asthma symptoms and 113 (23.2%) had food
allergy symptoms (Table 1).

Patients with sensitization to at least one food or
aeroallergen exhibited significantly elevated values in
absolute eosinophil count, eosinophil (%), and total IgE
compared to those without allergen sensitization
(p<0.001). No notable correlation was observed between



Cevik et al., Allergy Test Results in Patients With Atopic Dermatitis

age and the presence of allergen sensitization (p=0.195)
(Table 2).

Tablo 1. Demographic and obstetric data of the participants

n (%)
Gender
-Male 262 (53.9)
-Female 224 (46.1)
. Median (IQR)
Age (years) 2.0 (1.0-5.0)
Eosinophils (absolute) (103/Ul) 290.0 (180.0-
500.0)
Eosinophils (%) 3.4(2.1-5.4)
IgE (1U/ml) 77.0 (17.0-241.0)
n (%)
Aeroallergen sensitivity 71.0 (14.6)
Food allergen sensitivity 99.0 (20.3)
Both food and aeroallergen 17 (3.5)
sensitivity
Symptoms
-Allergic rhinitis 129 (26.5)
-Asthma 65 (13.3)
-Food allergy 113 (23.2)

IQR:Interquartile range,

Conducting ROC analysis aimed to assess the predictive
capability of total IgE values for allergen sensitization.
The analysis revealed a cut-off point of 91.5 for total IgE
in predicting allergen sensitization. The Area Under the
Curve (AUC) (95% CI) was determined as 0.785 (0.772-
0.843) (p<0.001) through ROC analysis. Sensitivity and
specificity values for the identified cut-off point of total
IgE were 73.3% and 72.9%, respectively.

In the ROC analysis for eosinophil values, the AUC was
low (0.622 and 0.633, respectively). Therefore, the cut-
off points for absolute and % eosinophil values were
500.0 and 5.0%, respectively. Patients with at least one
of the absolute eosinophil and eosinophil (%) values
above the cut-off point and total IgE above 91.5 were
considered criteria positive. Allergen sensitization was
detected in 72.2% (n=65) of criteria positive patients
(n=90) (p<0.001) (Table 3).

Discussion

Immunoglobulin E, eosinophils, and basophils are
involved in the pathogenesis of atopic disease. IgE is a key
molecule that can activate effector cells involved in
allergic inflammation.®

Table 2. Association of allergen sensitization with age, eosinophils and total IgE

Allergen Sensitization
No Yes p value
Median IQR Median IQR
Age (years) 2.0 1.00-5.00 2.0 1.0-6.0 0.195
Eosinophils (absolute)(103/uL) 250.0 170.0-430.0 380.0 210.0-630.0 <0.001
Eosinophils (%) 2.9 1.9-4.6 4.0 2.6-7.4 <0.001
Total IgE (IU/ml) 33.0 9.0-100.0 194.0 87.0-479.0 <0.001

IQR:Interquartile range

In our investigation, patients exhibiting sensitization to at
least one food or aeroallergen displayed significantly
elevated absolute eosinophil count, eosinophil (%), and
total IgE values compared to those without allergen
sensitization. A study by Ozkars in the literature indicated
higher eosinophil count and IgE levels in atopic dermatitis
patients with food allergy compared to those without
food allergy.1°

Table 3. Association between criteria positivity and allergen
sensitization

Allergen sensitization P value
n (%)
Criteria positivity* No Yes
n (%)
Yes 25(27.8)  65(72.2)
No 274(69.2) 122 (30.8) <0.001

* Absolute eosinophils >500, eosinophils (%) >5, total IgE >91.5

In contrast, ilhan et al.'s study on patients with atopic
dermatitis found no parallel correlation between food
sensitivity and IgE.'! Lee et al. suggested that AD patients
with concomitant allergic rhinitis were more likely to
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have higher serum IgE levels, attributing it to the
proportional relationship between allergen-specific IgE
levels and total serum IgE levels.!> Saglam et al.
discovered that median values of eosinophils (both
absolute and %) and total IgE were higher in atopic
disease patients with positive skin test and positive
specific IgE test results compared to those with negative
results.’® Altas et al.'s study on atopic dermatitis patients
revealed higher total IgE levels in those with positive
allergy test results compared to those without positive
results.'* Our study corroborates the efficacy of IgE level
and eosinophil values as reliable markers for predicting
allergies.

Eosinophils are believed to contribute to tissue damage
in the pathogenesis of AD by releasing reactive oxygen
metabolites and cytotoxic granules.!® Borres et al.l®
indicated a connection between eosinophilia in
peripheral blood and the presence of atopic disease or
the likelihood of subsequent development. Our study
examined absolute eosinophil count, eosinophils (%), and
median values of total IgE. In Jenerowicz et al.'s study on
atopic dermatitis patients, the absolute eosinophil count
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was reported as 290.0 + 205.7, eosinophil percentage as
6.3 + 5.6%, and IgE and absolute eosinophil count were
higher in patients with positive SPT compared to those
with negative results.” Similar findings were observed in
our study, with these values occurring at comparable
rates.

Our study found a cut-off point of 91.5 in the ROC
analysis, assessing the predictive capacity of total IgE
values for allergen sensitization. The Area Under the
Curve (AUC) was determined as 0.785, with sensitivity
and specificity values of 73.3% and 72.9%, respectively.
Jenerowicz et al., in their study, employed ROC curve
analysis to assess the predictability of measured
parameters in distinguishing AD patients from healthy
individuals, finding an AUC value of 0.678 for peripheral
blood eosinophilia determined by absolute eosinophil
count.'” Saglam et al. conducted ROC curve analysis to
assess the predictive capability of eosinophil (absolute),
eosinophil (%), and total IgE values for test positivity,
which included results from both the SPT and/or specific
IgE positivity. The total IgE cut-off point was 104.5 for all
patients (AUC: 0.789), with sensitivity and specificity at
72.0% and 71.9%, respectively. In patients with atopic
dermatitis, the total IgE cut-off point was 86.5. Notably,
our study observed a higher total IgE cut-off point in
atopic dermatitis patients compared to Saglam et al.'s
study, although sensitivity and specificity rates were
comparable.’

In conclusion, our findings suggest that total IgE and
eosinophil values serve as reliable indicators of atopy in
patients showing signs of allergy based on history and
physical examination. This allows for patient monitoring
until access to more detailed and costly tests, such as
specific IgE and SPT, becomes feasible.

Result and Recommendations

In the study, allergen sensitization was detected in 3 out
of every 4 AD patients (72.2%) with total IgE and
eosinophil values above the cut-off point we analyzed.
This suggests that total Ig and eosinophil values
effectively  predict allergen sensitization. The
effectiveness of these laboratory parameters should be
acknowledged in both the diagnosis and ongoing
monitoring of atopic dermatitis. The risk of developing
food allergy is lower in mild atopic dermatitis. Therefore,
in mild AD patients, eosinophil and total IgE values in
whole blood can be interpreted in terms of allergy in
clinics that do not have access to allergy test or specific
IgE. Since our patients were generally in the young age
group, we did not differentiate by age group, but further
studies can be performed with a larger patient group.
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APICAL SET-BACK, MUSTARDE-FURNAS OTOPLASTI TEKNIGININ BASIT BiR
MODIFIKASYONU

@ Rezarta Taga Senirli!
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ABSTRACT 6z
Objective: To introduce an alternative way to perform otoplasy, a Amag: Otoplasti ameliyatini yapmanin alternatif bir yontemini

modified Mustarde-Furnas technique that decreases significantly the
revision surgery.

Methods: Between 2015 and 2021, a total of 43 consecutive patients
underwent otoplasty using a modified Mustarde-Furnas techique. All
patients were followed-up for a period of 3 years after surgery.
Results: Reoperation was needed in just 2.5% of our patients. Some
minor complications like suture extrusion(%12.5) and infection (%2.5)
were encountered in the late postoperative period. No major
complications occured in any of our patients.

Conclusion: Otoplasty is one of the most performed aestethic
surgeries in younger patients. Based on our clinical experience, we
observed that the results of our modified technique were more
successful than those of standart techniques.

Keywords: Otoplasty, apical set back suture, Mustardé-Furnas
technique

anlatmak.

Yéntem: 2015-2021 yillari arasinda yeni modifiye Mustardé- Furnas
teknigi kullanarak opere edilen 43 primer hasta ¢alismaya alinmistir.
TUm hastalar en az 3 yil stireyle takip edilmistir.

Bulgular: Hastalarimizin sadece %2,5'inde yeniden operasyon gerekti.
Geg postoperatif donemde sutiir atmasi (%12,5) ve enfeksiyon (%2,5)
gibi bazi mindr komplikasyonlarla karsilagildi. Higbir hastamizda major
komplikasyon gelismedi.

Sonug: Otoplasti geng hastalarda en ¢ok uygulanan estetik
ameliyatlardan biridir. Klinik tecribemize dayanarak modifiye
teknigimizin sonuglarinin standart tekniklere gore daha basaril
oldugunu gozlemledik.

Anahtar Kelimeler: Otoplasti, apical-set back sitirl, Mustardé-
Furnas teknigi
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Senirli, Apical Set-Back & Otoplasty

Introduction

A prominent ear is a common deformity, affecting
approximately 5% of the population. The two main
causes of this deformity, which is commonly known to be
autosomal dominant in inheritance, are a deep cavum
concha and the absence of an antihelix curve.? These
factors, individually or together, increase the concha-
mastoid angle to more than 30 degrees, thereby
increasing the distance between the auricle and the
head. In the early 1990s, a prominent ear was described
as an ear with a helical-mastoid distance of 20 mm or
more.3

Although this deformity does not cause functional
problems, it can have psychological effects on patients.
Consequently, over the years, otoplasty has become one
of the most commonly performed aesthetic procedures
in children and adolescents.*

Various otoplasty techniques, categorized as either
cartilage-sparing or cartilage-destructive methods, have
been described since the early 20th century. Cartilage-
destructive methods are primarily based on longitudinal
incisions of the cartilage, resulting in a sharp contour of
the antihelix.> We believe that cartilage-sparing
techniques provide a more natural result.

We have observed that cases with unsatisfactory results
are often those showing some laxity in the apical part of
the auricle. It appears that permanent stability is lacking
in this area.

Herein, we present our ten-year experience with a simple
yet noteworthy modification of the Mustardé-Furnas
technique.

Methods

This eight-year retrospective study was approved by the
Antalya Education and Research Hospital Ethics Board
(Decision No. 15/15, 11.08.2022). Informed consent for
participation in the study was obtained from all patients.
All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committees and with the 1964
Helsinki Declaration and its later amendments or
comparable ethical standards.

A total of 43 patients (29 women, 14 men) underwent
surgery between 2015 and 2021. The patients’ ages
ranged from 6 to 45 years (mean age, 17 years). In total,
42 bilateral otoplasties and one unilateral primary
otoplasty were performed. All patients underwent
primary surgery using a modified Mustardé-Furnas
technique. Patients with isolated deep cavum concha
who did not require antihelix intervention were excluded
from the study.

Surgical Technique

All adult patients were operated on under local
anesthesia accompanied by IV sedation, while pediatric
patients were operated on under general anesthesia.
Prophylaxis included preoperative antibiotics.
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Preoperative preparation of both ears was performed to
ensure that both could be equally viewed to allow
intraoperative comparison. Before the local anesthetic
was injected, the neo-antihelix position was planned and
marked (Figure 1a). Then, the distance between the
pinna and mastoid was measured in the apical, middle,
and lower positions.

On the posterior face of the auricle, an “8” shape or
sandglass shape (Figure 1b) was drawn to mark the
course for skin excision. Then, local anesthetics (Figure
1c), including lidocaine and 1:200,000 epinephrine, were
injected into the postauricular area, mastoid tip, and
temporal fascia region. Next, the skin was excised. The
perichondrium was then carefully dissected and exposed
(Figure 2a). Skin excision allowed easy access to the
conchal bowl if cartilage excision was required, and
simultaneously allowed the surgeon to work freely in the
area where the antihelix was planned. Careful excision of
the mid-auricular skin avoids the risk of postoperative
sulcus synechiae. Moreover, it is important to have
realistic expectations regarding the impact of skin
excision on the final shape due to its elastic structure.
Nevertheless, skin excision was necessary because if not
performed, skin redundancy would have been apparent
at the end of the operation.

At this stage, we exposed the mastoid tip and the
temporal fascia but did not cut or touch the posterior
auricular muscle in any way to maintain existing stability.
If conchal bowl reduction was needed, we performed it
at this stage.

Next, Mustardé sutures were placed using the suture
guide points. Three 4.0 round white Prolene sutures were
applied using the horizontal mattress suture technique
(Figure 2b). We applied and simultaneously tied all
sutures to ensure equal tension and to create a natural
antihelical curve. Immediately thereafter, the setback
suture, commonly known as the Furnas suture, was
stitched between the conchal bowl and the mastoid tip.
At this stage of the operation, we realized that the apex
of the auricle could not be aligned exactly as planned in a
large proportion of patients. Even in patients where we
achieved exact alighnment as planned, laxity occurred in
the late postoperative period. Based on our clinical
experience, we were convinced that additional fixation
would be needed for the auricular apex.

As the final step before skin closure, we placed an
additional setback suture parallel to the original Furnas
suture. This critical suture bonds the apex of the auricle
to the temporal fascia (Figure 3a, b), ensuring stability in
a region prone to postoperative laxity. The temporal
fascia, known for its robust and resilient nature, provides
a strong anchor point for the auricular apex. By
incorporating this extra layer of fixation, we aimed to
maintain the desired alignment and contour of the
auricle over the long term, addressing the common issue
of late postoperative laxity observed in many patients.
This additional apical setback suture was instrumental in
achieving the structural integrity and aesthetic outcomes
we sought, highlighting the importance of
comprehensive fixation in otoplasty procedures.
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Figure 1. The neo-antihelix position was planned and marked in advance (a), In the posterior face of the auriclen an “8” shape/sandglass shape is drown
(b), local anaesthetic application (c)

i e - :
Figure 2. Postauricular skin excision and pericondrium exposition is performed (a), a minimum of 3 Mustardé sutures is placed using the suture guide
points (b)

Temporal line of fusion
Superfacial layer of

deep temporal fascia
Apical Set Back Suture

Furnas Sutures

Figure 3. Demonstration of apical set back suture (a) and its schematic drawing (b)

Finally, the skin was closed with 5.0 Prolene sutures headband continuously for 24 hours a day during the first
(Figure 4a). Postoperatively, we placed a cotton ball with week to support the ears in their new position and
antibiotic ointment within the newly created contours of minimize movement. After the first week, patients were
the ears and then wrapped the head. This ensured that advised to wear the headband only at night for the
the ears maintained their new shape and were protected following two weeks to ensure continued stability and
from infection. Patients were instructed to wear a optimal healing.
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Results

In this study, the follow-up period ranged from 6 to 36
months after surgery. The postoperative clinical
evaluation included inspection and photographic
documentation at 1 month (Figure 5), 6 months (Figure
6), and annually thereafter (Figure 7). No notable
complications, such as hematoma, perichondritis,

Figure 5. Preoperative (a) and 1 month postoperative (b) photo

Q)

Figure 6. Preoperati:/e (a) and postoperative 6 month (b) photo

L

Figure 4. The closed incision is shown (a), The anterior view of the ear at the end of the operation (b)

cellulitis, or skin/cartilage necrosis, were observed. Some
minor complications were encountered in the late
postoperative period: suture extrusion in 5 patients
(12.5%) and infection in one patient (2.5%). One patient,
who underwent unilateral otoplasty, required
reoperation due to partial relapse one year
postoperatively.

Q)

Q)
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Q)

Figure 7. Preoperative (a) and 3 year postoperative (b) photo

Discussion

At present, otoplasty is one of the most commonly
performed aesthetic surgeries in younger patients.
Although it can be performed at any pointin the lifespan,
it is known that as patients age, cartilage motility is
reduced, which may lead to less successful outcomes.
Mustardé et al., in their 10-year otoplasty follow-up
study®, reported that 1.8% of patients operated on
before age 6 showed relapse, whereas approximately
30% of patients who underwent the operation at an older
age showed relapse. In our study, the median age of
patients was 17 years.

It is important to note that in the literature, cases
reported as failures are mostly due to undercorrection,
particularly in the upper third of the auricle.® In our study,
we introduced a technique that effectively addresses this
issue. After the posterior skin was excised and
undermined, we applied at least three horizontal
mattress sutures, as recommended by Mustardé.” We
then placed at least two Furnas sutures, followed by a
critical innovation: the apical setback suture. This apical
setback suture, stitched between the auricular apex and
the temporal fascia, plays a pivotal role in maintaining
the planned position of the ear and ensuring long-term
stability. By anchoring the auricular apex securely to the
strong temporal fascia, this technique not only reinforces
the contour but also reduces the need for excessive
Mustardé sutures, which can sometimes lead to
complications or overcorrection. Our apical setback
modification has proven highly effective, meeting the
goals outlined in the literature® and demonstrating its
value in preventing relapse and improving aesthetic
outcomes. No infections or other complications were
observed during the follow-up period, underscoring the
success of this approach.

Although a prominent ear does not typically have
significant physiological effects, it can have a profound
psychological impact on patients.’ The appearance of the
ear can significantly affect self-esteem and social
interactions, making it a sensitive issue for many
individuals. Therefore, no surgeon wants to repeat a
surgery on a deformity that is such a sensitive topic for
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the patient. Addressing the issue effectively in the initial
procedure is crucial to avoid the need for revision surgery
and to ensure the best possible outcome for the patient's
psychological well-being.

Conclusion

Based on our clinical experience, we observed that the
results of our modified technique were more successful
compared to standard techniques. However, it is
important to note that this is a preliminary study. We
believe that as more patients undergo the surgery and
the follow-up periods extend, a more comprehensive
evaluation of the results will be possible. Continued
assessment will help to validate the efficacy of our
modified technique and provide further insights into its
long-term outcomes.
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Main Points:
Prominent ear is a commonly seen deformity that has
important phsycological effects on patients.



Senirli, Apical Set-Back & Otoplasty

In the last century numerous otoplasty techniques have
been described. As already has been mentioned in the
literature the majority of cases showing unsatisfactory
results are often the ones showing some laxing in the
apical part of the auricula. It seems that we lack
permanent stability in this part of the auricle.

We present a simple and effective modification of
common otoplasty techniques. In our patients we placed
an apical setback suture parallel to the original Furnas
suture, bonding the apex of the auricle to the temporal
fascia, which is a very strong connective tissue.

This additional suture seems to give us the missing
fixation.
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Amag: Toplumda asilanma oraninin yikseltilmesinde doktorlarin
tavsiyesinin buylk roli oldugu igin ¢alismamizda tip fakiltesinde
O6grenim goren ogrencilerin HPV enfeksiyonu ve asisina iliskin bilgi
tutum ve davranislarinin  degerlendiriimesi ve farkindahgin
arttirilmasini amaglamaktayiz.

Yontem: Gaziantep Universitesi Tip Fakiiltesi’nde 2023 yilinda egitim
Ogretim doneminde 6grenim goren tip fakiltesi 6grencileri Gzerinde
yapildi. CGalisma Haziran 2023-Kasim 2023 tarihleri arasinda
yurutuldi. Bu galisma, tamimlayicl tipte kesitsel bir ¢ahsmadir.
Calisma, katiimcilarin HPV enfeksiyonu ve asisi konusunda bilgi,
tutum ve davraniglarini degerlendirmek amaciyla anket galismasi
yapilarak uygulandi.

Bulgular: Calismaya katilan 328 6grencinin %47,9’u kadin, %52,1’i
erkek olup, yas araliklari 17 ile 34 arasinda degismekteydi.
Ogrencilerin %42,4’i HPV enfeksiyonu hakkinda bilgi diizeyini yeterli
buluyorken, %31,1’'i HPV asisi hakkinda bilgi dizeyini yeterli
bulmaktaydi. Katilimcilarin %8,8’i HPV asilarindan birini yaptirdigini,
%81,1'i HPV asilarindan birini yakinlarina 6nerecegini belirtti.
Cinsiyete ve medeni duruma goére HPV enfeksiyonu ve asisi hakkinda
bilgi diizeyi puanlari benzer olarak saptandi (p>0,05). Ogrencilerin son
g siniftaki HPV enfeksiyonu ve asisi hakkinda bilgi dizeyi puanlari, ilk
Ug sinifa gore anlaml olarak yiiksek bulundu (p<0,05). Katiimcilarin
%64,6’s1 HPV asisini Ucretli olarak alip yaptiracaklarini, %76,8'i sosyal
glivence kapsaminda karsilanirsa yaptiracaklarini belirtti.

Sonug: Tip fakiltesi 6grencilerinde HPV enfeksiyonu ve asisi hakkinda
bilgi diizeyinde yetersizlik s6z konusudur. Ogrenciler arasinda HPV
asisi yaptirma orani da dugstktir. HPV asisi ulusal bagisiklama
programina eklenirse asilanma oraninin artacagi dustinilmektedir.
Anahtar Kelimeler: HPV, HPV asisi, 68renci, bilgi, tutum

\_

ABSTRACT

Obijective: Since the recommendation of doctors plays a significant
role in increasing vaccination rates in society, our study aims to
evaluate the knowledge, attitudes, and behaviors of medical faculty
students regarding HPV infection and vaccine, and to increase
awareness.

Method: The study was conducted on medical faculty students
studying at Gaziantep University Faculty of Medicine during the 2023
academic year. The study was carried out between June 2023 and
November 2023. This study is a descriptive cross-sectional study. A
survey was conducted to assess the knowledge, attitudes, and
behaviors of the participants regarding HPV infection and vaccine.
Results: Of the 328 students participating in the study, 47.9% were
female and 52.1% were male, with ages ranging from 17 to 34. While
42.4% of the students found their knowledge level sufficient about
HPV infection, 31.1% found their knowledge level sufficient about
HPV vaccine. 8.8% of the participants stated that they had received
one of the HPV vaccines, and 81.1% stated that they would
recommend one of the HPV vaccines to their relatives. Knowledge
level scores regarding HPV infection and vaccine were found to be
similar according to gender and marital status (p>0.05). Students'
knowledge level scores about HPV infection and vaccine in the last
three grades were found to be significantly higher than those in the
first three grades (p<0.05). 64.6% of the participants stated that they
would pay for and receive the HPV vaccine, while 76.8% stated that
they would receive it if covered by social security.

Conclusion: There is insufficient knowledge about HPV infection and
vaccine among medical faculty students. The rate of HPV vaccination
among students is also low. It is thought that the vaccination rate will
increase if the HPV vaccine is added to the national immunization
program.

Keywords: HPV, HPV vaccine, student, knowledge, attitude
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Girig

Serviks kanserinden sorumlu tutulan Human Papilloma
Virus (HPV), cinsel aktif kadinlarda en sik goriilen cinsel
yolla bulasan hastalik etkenidir.! HPV’nin dusiik riskli
benign ozellikte ve yiksek riskli malign 6zellikte kutanoz
veya mukozal lezyonlara neden olan 200G askin HPV
genotipi tanimlanmistir. DisUk riskli HPV tipleri anogenital
bolgede sigiller ve kondilom ile iliskiliyken, yiksek riskli
HPV tipleri serviks, anls, penis, vajen, vulva ve orofarenks
kanserler ile iliskilidir.> Servikal kanserlerin gelisiminden
HPV tip 16 ve 18 sorumlu iken, genital sigillerin
gelisiminden HPV tip 6 ve 11 sorumludur.?

HPV’nin en 6nemli bulas yolu cinsel yoldur. Ayrica ciltteki
lezyonlardan, kontamine yiizeylerden, dogum kanalindan
direkt ve indirekt vyollarla bulasabilmektedir* HPV
enfeksiyonu icin gesitli risk faktorleri bulunmaktadir. Cinsel
hayatin erken yasta baslamasi, korunmasiz cinsel iliski ve
cinsel partner sayisinin fazla olmasi HPV ile temas riskini
arttirmakta iken; kondom kullanimi, HPV bulas riskini
azalttgl icin serviks kanseri olusma riskini de
azaltmaktadir.>”

Servikal kanserler biylk ¢ogunlukla HPV enfeksiyonu ile
iliskilidir.? Serviks kanseri, dnlenebilir olmasina ragmen,
kadinlarda kanser o6limlerinin 6nde gelen nedenidir.
Diinyada kadinlarda en sik teshis edilen doérdinci
kanserdir. Kanserden olimlerin de en sik dordinci
sebebidir. 2022'de diinya g¢apinda 661.044 kadin serviks
kanseri tanisi almis ve yaklasik 348.186 kadin da serviks
kanseri nedeniyle hayatini kaybetmistir.2 Vakalarin ¢ogu
asllama ve tarama programlarinin uygulanmadigi disiik ve
orta gelirli iilkelerde gorilmektedir.®

Google Akademik ve Medline’deki veri tabanlarindan yola
cikilarak yapilan bir calismada Amerika Birlesik Devletleri
ve Avrupa’da partneri kadin olan erkeklerde HPV
enfeksiyonu prevalansi %12,9 ile %86 arasinda degiskenlik
gostermekte olup toplam prevalans %49.1 olarak
bulunmustur.l® Erkekler arasinda HPV enfeksiyonu
prevalansinin incelendigi bir ¢alismada, prevalansin %1,3
ile %72,9 arasinda degiskenlik gosterdigi bulunmus ve
oranlardaki bu farkhligin hasta popilasyonu ve alinma
teknigindeki farkliliktan kaynaklandigi bulunmustur.t**?
HPV’den primer korunma, risk faktorlerinin ortadan
kaldirlmasini  ve  profilaktik asi  uygulamalarini
kapsamaktadir.’®* HPV'nin yol actigl enfeksiyonlara karsi
korumada asilar gelistirilmistir. 3 adet HPV asisi
bulunmaktadir. Bivalan asi HPV tip 16 ve 18’e karsl
gelistirilmistir. Kuadrivalan asi HPV tip 6, 11, 16 ve 18e
karsi koruma saglamaktadir. Nanovalan asi ise HPV tip 6,
11, 16, 18, 31, 33, 45, 52 ve 58 karsi koruma
saglamaktadir.’* Bivalan asi 9-25 yas arasi kadinlarda,
kuadrivalan asi 9-26 vyas arasi kadin ve erkeklerde,
nanovalan asi ise 9-45 yas arasi kadin ve erkeklerde
kullanimi onay almistir.** 2009’dan bu yana Diinya Saglik
Orgiitii (DSO), HPV asisinin ulusal bagisiklik programina
dahil edilmesini tavsiye etmektedir; fakat (ilkemizde hala
dahil edilmemistir. 117 llkede, Mart 2022 itibariyle HPV
asisi ulusal bagisiklama programlarina dahil edilmistir.2®
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Bu calismada tip fakiltesi 6grencilerinin HPV enfeksiyonu
ve agsisi ile ilgili bilgi, tutum ve davranislarini belirlemek
amagclandi.

Yontem

Etik Kurul ve izinler

Bu calisma Gaziantep Universitesi Klinik Arastirmalar Etik
Kurulu tarafindan 10.05.2023 tarih ve 2023/155 sayih
karar ile bilimsel ve etik agidan uygun gorilmustir. Anket
calisma izni, Gaziantep Universitesi Tip Fakiiltesi Dekanligi
tarafindan 03.05.2023 tarihli ve 323970 sayili karar ile
uygun goérilmistiir. Bu calisma; Gaziantep Universitesi Tip
Fakiltesi'nde 2023 vyilinda egitim 0Ogretim doneminde
o0grenim goren tip fakiiltesi 6grencileri lizerinde yapildi.

Aragstirmanin Tipi

Bu calisma, kesitsel tipte gozlemsel bir ¢calismadir. Calisma,
katilimcilarin HPV enfeksiyonu ve asisi konusunda bilgi,
tutum ve davranislarini degerlendirmek amaciyla anket
¢alismasi yapilarak uygulandi.

Aragtirmanin Evreni

Arastirmanin  evrenini; Gaziantep Universitesi Tip
Fakiltesi'nde 2023 yilinda 6grenim gormekte olan tip
fakiltesi 6grencileri olusturdu. Dénem 1’de 423, donem
2’'de 319, donem 3’te 249, donem 4’te 273, donem 5’te
271, dénem 6'da 207 6grenci olup toplam 6grenci sayisi
1742dir. Arastirmaya 328 kisi katild.

Arastirmaya Dahil Olma Kriterleri

Gaziantep Universitesi Tip Fakiiltesi’'nde 2023 vyilinda
O0grenim gormekte olan 1742 tip fakiltesi 6grencisinden
calismaya katilmayi kabul edip onam veren &grenciler
dahil edildi.

Arastirmadan Diglama Kriterleri

Gaziantep Universitesi Tip Fakiiltesi’'nde 2023 vyilinda
o0grenim gormekte olan tip fakiltesi 6grencilerinden
arastirmaya katilmaya kabul etmeyenler ve anket
sorularina eksik cevap verenler ¢calisma digi birakild.

Arastirmanin Orneklem Biiyiikliigii

2023 vyilinda Gaziantep Universitesi Tip Fakiiltesi’nde
O0grenim goren 1742 tip fakiltesi 6grenci bulunmakta ve
%95 giliven araliginda %5 hata payi ile minimum 6rneklem
blylkltgi 315 olarak hesaplandi.

Verilerin Toplanmasi

Verilerin toplanmasi igin bir ¢evrimigi anket formu
hazirlandi. Anket formu hem ylz yize hem de Google
forms yontemi kullanilarak link olarak, tip fakiltesindeki
ogrencilerin mail adreslerine veya telefon numaralarina
mesaj yoluyla iletilmistir. Literatir taranmasi ve daha 6nce
yapilan galismalarin incelenmesi sonucunda 57 sorudan
olusan anket formu hazirlandi. ilk béliim 16 sorudan
olugmakta olup katiimcilarin sosyodemografik &zellikleri
(yas, cinsiyet, medeni durum, egitim, ekonomik durum)
sorgulandi. ikinci béliim ise 41 sorudan olusmakta olup
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katihmcilarin HPV enfeksiyonu ve asisi konusunda bilgi,
tutum ve davranislari sorgulandi. ikinci bdélimde
“Katihyorum-Katilmiyorum-Fikrim yok” seklinde
secenekler sunularak birini segcmeleri istendi. Likert tipi
derecelendirme yapilan bu sorularda her dogru cevap igin
1 puan, yanlis ve bilmiyorum seklindeki cevaplar 0 puan
olarak degerlendirildi. HPV enfeksiyonu ile ilgili alinacak en
yuksek puan 20 iken, en dislik puan 0 idi. HPV agisi ile ilgili
alinacak en yiiksek puan 16 iken, en distk puan 0 idi.
Yiksek puan alinmasi, bireyin HPV ve asisi konusunda
bilgisinin yiksek oldugunu gostermektedir. Bilgi diizeyi
degerlendirilmesinde kesme degeri belirlenmedi. Veriler
gondlluluk esasina uygun olarak, katilmayi kabul eden tip
fakultesi o6grencilerinden toplandi. Bilgilendirilmis onam
formuna onay verenler (Google form) ve imzalayanlar (ylz
yluze anket) calismada yer aldi.

istatiksel Analiz

Arastirmada elde edilen veriler SPSS 22.0 yazilimi
kullanilarak analiz edilmistir. Verilerin dagihmi tanimlayici
analiz parametreleri (frekans, ortalama ve standart
sapma) ile gosterilmistir. Sayisal degiskenlerin normal
dagihma uygunlugu Shaphiro Wilk testi ile degerlendirildi.
Normal dagilmayan degiskenlerin ikili karsilastirilmasinda
Mann Whitney U testi, li¢ ve lizeri grup karsilastirilmasinda
Kruskal Wallis ve Dunn testleri kullanildi. Sayisal
degiskenler arasindaki iliskiler Spearman rank korelasyon
katsayisi ile, kategorik degiskenler arasindaki iliskiler
kikare testi ile test edildi. p<0,05 oldugu durumlar
istatiksel anlamli kabul edildi.

Bulgular
Katiimcilarin - %47,9’u  kadin (n=157), %52,1’i erkek
(n=171) olup, vyas aralhigr 17-34 olarak saptandi.

Ogrencilerin %97’si (n=318) bekar oldugunu, %57,6’si
(n=189) ailelerinin ekonomik durumlarinin orta diizeyde
oldugunu, %37,8’i (n=124) sigara kullandigini belirtti.

Katilimcilarin %42,4’G (n=139) HPV enfeksiyonu hakkinda
bilgi diizeyini yeterli, %57,6’sl (n=189) yetersiz buldugunu
ifade etti. Ogrencilerin %5,2’si (n=17) fakiilte &ncesi egitim
strecinde, %64’'U (n=210) fakiltedeki egitim sirecinde,
%7,6’s1 (n=25) yazili veya gorsel basin araciligiyla, %19,8’i
(n=65) internet aracihgiyla ve %3,4’0 (n=11) saglik
calisanlari vasitasiyla bilgi sahibi olduklarini belirtti.
Katilimcilarin %31,1’i (n=102) HPV asilari hakkinda bilgi
dlzeyini yeterli, %68,9'u (n=226) yetersiz buldugunu ifade
etti. Ogrencilerin %5,8'i (n=19) fakiilte 6ncesi egitim
strecinde, %61’i (n=200) fakiiltedeki egitim sirecinde,
%7,3'l (n=24) yazili veya gorsel basin aracihgiyla, %21’i
(n=69) internet araciligiyla, %0,6’s1 (n=2) kongrelerde ve
%4,3'4 (n=14) saglik calisanlari vasitasiyla bilgi sahibi
olduklarini belirtti.

HPV enfeksiyonu ve agsilari ile ilgili egitim almak ister
misiniz? Sorusuna Ogrencilerin %94,8’i (n=311) ‘evet’,
%5,2’si (n=17) ‘hayir’ seklinde yanit verdi. Evet diyenlerin
%48'si (n=150) fakiltede egitim mufredat ile, %31,8’i
(n=99) kongrelerde, %7,1’i (n=22) 6grenci topluluklari ile,
%12,9’'u  (n=40) internet araciligiyla bilgilendirme
yapilmasini istediklerini belirttiler.

Daha o6nce cinsel birliktelik yasama durumuna 6grencilerin
%23,2’si (n=76) evet, %67,7'si (n=222) hayir, %9,1’inin
(n=30) belirtmek istemiyorum seklinde yanit verdi. Daha
once cinsel deneyimi olan 6grencilerin %22,4’tnln (n=17)
HPV asilarindan birini yaptirdigi; %77,6’sinin (n=59) HPV
asisl yaptirmadigi belirtti. HPV asisi yaptirma orani; daha
once cinsel birliktelik yasayan kisilerde, cinsel birliktelik
yasamayanlara gore anlamli oranda yiksek bulundu
(p=0,001). Katilimcilarin cinsel deneyimleri ve HPV asisi
yaptirma bilgileri tabloda sunuldu (Tablo 1).

Daha 6nce cinsel deneyimi olan &grencilerin %89,5’inin
(n=68) HPV asilarindan birini yakinlarina 6nerdigi;
%10,5’inin (n=8) 6nermedigi tespit edildi. Katilimcilarin
cinsel deneyimlerine gore yakinlarina HPV asilarindan
birini 6nermeleri arasinda istatistiksel olarak anlamli bir
farkhlik saptanmadi (p=0,102).

Tablo 1. Cinsel Deneyim ile HPV Asisi Yaptirma ve Onerme Arasindaki iliski

Daha once cinsel birlikteliginiz oldu mu?

Evet Hayir Belirtmek istemiyorum
n (%) n (%) n (%) P
HPV asilarindan birini yaptirdiniz mi? Evet 17 (22,4) 10 (4,5) 2(6,7) 0,001*
Hayir 59 (77,6) 212 (95,5) 28(93,3)
HPV agilarindan birini yakinlariniza 6nerir misiniz? | Evet 68 (89,5) 174 (78,4) 24 (80) 0,10
Hayir 8(10,5) 48 (21,6) 6 (20)

*p<0,05 diizeyinde anlamli, Ki-kare testi *n: Ogrenci sayisi

Ogrencilerin HPV enfeksiyonunun bulas yollan ile ilgili
sorulara dogru cevap verme oranlari; ‘Cinsel yolla bulasir’
dogru o6nermesine %90,9 (n=298), ‘Solunum vyolu ile
bulasir’ yanhs 6nermesine %77,4 (n=254), ‘Kan ve kan
drdnleri bulasir’ yanlis 6nermesine %26,5 (n=87) olarak
belirlendi.

Katilimcilarin  HPV  enfeksiyonunun neden oldugu
hastaliklara yonelik sorulara verdikleri dogru cevap
oranlari; ‘HPV genital sigile neden olur’ 6nermesi %86,3
(n=283), ‘HPV servikal kansere neden olur’ 6nermesi
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%82,9 (n=272), ‘HPV oral kansere neden olur’ 6nermesi
%57,3 (n=188), ‘HPV anal kansere neden olur’ énermesi
%47,6 (n=156), ‘HPV penis kanserine neden olur’
onermesi %45,4 (n=149) olarak belirlendi (Tablo 2).

HPV enfeksiyonu ile ilgili diger sorulara verilen dogru
cevap oranlari; ‘HPV’nin yol actigl enfeksiyon onlenebilir’
ifadesi icin %72,6 (n=238), ‘HPV’nin yol a¢ctigl enfeksiyon
tedavi edilebilir’ ifadesi icin %59,8 (n=196), ‘HPV bulasini
onlemek igin kullanilan en givenilir yontem kondom
kullanimidir’ ifadesi igin %54,0 (n=177) olarak saptandi.
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Katilimcilarca ‘HPV sadece kadinlarda enfeksiyona vyol
acar’ ifadesi %78,4 (n=257), ‘HPV sadece erkeklerde
enfeksiyona yol agar’ ifadesi %84,1 (n=276), ‘HPV hem
kadinda hem erkekte enfeksiyona yol agar’ ifadesi %81,7

(n=268), ‘HPV’nin yol a¢tigi enfeksiyonlardan korumada asi
yuzde ylz koruma saglar’ ifadesi %61,3 (n=201) oraninda
dogru olarak cevap verilmisti. Katiimcilarin bilgi sorularina
verdikleri yanitlar tabloda sunuldu (Tablo 2).

Tablo 2. HPV Enfeksiyonu Hakkinda Bilgi Diizeyini Olcen Sorulara Verilen Cevaplarin Dagilimi

Katihyorum Katilmiyorum Fikrim yok
n (%) n (%) n (%)

HPV cinsel yolla bulasir. 298 (90,9) 9(2,7) 21 (6,4)
HPV solunum yoluyla bulasir. 25(7,6) 254 (77,4) 49 (14,9)
HPV kan ve kan trinleri ile bulasir. 191 (58,2) 87 (26,5) 50 (15,2)
HPV genital sigillere neden olur. 283 (86,3) 6(1,8) 39(11,9)
HPV servikal kansere neden olur. 272 (82,9) 13 (4,0) 43 (13,1)
HPV oral kansere neden olur. 188 (57,3) 44 (13,4) 96 (29,3)
HPV anal kansere neden olur. 156 (47,6) 56 (17,1) 116 (35,4)
HPV penis kanserine neden olur. 149 (45,4) 70(21,3) 109 (33,2)
HPV’nin yol actigi enfeksiyonlar genellikle semptomatiktir. 133 (40,5) 107 (32,6) 88 (26,8)
HPV'nin yol agtig1 enfeksiyon 6nlenebilir. 238(72,6) 33(10,1) 57 (17,4)
HPV'nin yol agtig1 enfeksiyon tedavi edilebilir. 196 (59,8) 55 (16,8) 77 (23,5)
HPV bulasini 6nlemek igin kullanilan en glvenilir yéntem kondom kullanimidir. 177 (54,0) 66 (20,1) 85 (25,9)
HPV sadece kadinlarda enfeksiyona yol agar. 28 (8,5) 257 (78,4) 43 (13,1)
HPV sadece erkeklerde enfeksiyona yol agar. 11 (3,4) 276 (84,1) 41 (12,5)
HPV hem erkekte hem kadinda enfeksiyona yol agar. 268 (81,7) 18 (5,5) 42 (12,8)
HPV'nin yol agtigl tim enfeksiyonlardan korunmada asi ylizde yiz koruma saglar. 40 (12,2) 201 (61,3) 87 (26,5)
HPV tarama testi 30-65 yas araliginda yapiimaktadir. 168 (51,2) 65 (19,8) 95 (29,0)
HPV tarama testi sadece kadinlara yapilr. 77 (23,5) 195 (59,5) 56 (17,1)
HPV tarama testi sadece erkeklere yapilir. 6(1,8) 258 (78,7) 64 (19,5)
HPV tarama testi hem erkeklere hem kadinlara yapilir. 201 (61,3) 62 (18,9) 65 (19,8)

*n= Ogrenci sayisi. Dogru cevaplar tabloda bold ve italik olarak gdsterilmistir.

Kadinlarin HPV enfeksiyonu konusunda bilgi diizeyi puani karsilastirmalarda;  cinsel  deneyimini belirtmek

ortalamasi 12,24 + 4,17; erkeklerinki 11,99 + 4,57 olarak istemeyenlerin puaninin, hayir (p=0,003) ve evet

bulundu. Kadin ve erkeklerin HPV konusundaki bilgi
dizeyi puani arasinda anlamh fark olmadigi belirlendi
(p>0,05). Siniflara goére HPV konusunda bilgi dizeyi
puanlari arasinda istatistiksel olarak anlamli bir fark
oldugu saptandi (p=0,001). Bu anlaml farkhliga sebep
olan  gruplan belirlemek icin  yapilan ikili
karsilastirmalarda; 1. sinif 6grencilerin puanlari 3. sinif
(p=0,001), 4. sinif (p=0,001), 5. sinif (p=0,001) ve 6. sinif
(p=0,001) ogrencilerinden dusiuk bulundu (p<0,05). 2.
sinif 6grencilerin puanlar 3. sinif (p=0,001), 4. sinif
(p=0,001), 5. sinif (p=0,001) ve 6. sinif (p=0,001)
ogrencilerinden dusik oldugu tespit edildi (p<0,05). 3.
sinif 6grencilerin puanlari 4. sinif (p=0,013) ve 6. sinif
(p=0,015) 6grencilerinden diisiik oldugu goérilda (p<0,05)
(Kruskall Wallis testi). Diger ikili karsilastirmalarda
siniflara gore bilgi diizeyi puani benzer bulundu (p>0,05).
Medeni durumuna gore HPV enfeksiyonu konusunda bilgi
dlzeyi puanlari benzer olarak bulundu (p>0,05). Daha
once cinsel deneyimi olan 6grencilerin HPV enfeksiyonu
bilgi diizeyi puani ortalamasi 14,05+3,22 olup istatistiksel
olarak anlamh farklihk saptandi (p=0,001). Bu anlamh
farklihga sebep olan gruplari belirlemek igin yapilan ikili
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(p=0,001) diyen 6grencilere gore dusik oldugu gorilda
(p<0,05). Daha ©o6nce cinsel deneyimi olmayan
Ogrencilerin bilgi puanlarinin, cinsel deneyimi olan
Ogrencilere gore anlaml oranda disik oldugu tespit
edildi (p<0,05). Katiimcilarin bilgi diizeyi puanlari tabloda
sunuldu (Tablo 3).

Kadinlarin %44,1'i (n=45), erkeklerin %55,9’u (n=57) HPV
asilari hakkinda bilgi diizeyini yeterli bulduklarini belirtti.
Cinsiyete ve medeni duruma goére HPV asilari hakkinda
bilgi dizeyini yeterli bulma durumu benzer saptandi
(p>0,05). 4., 5. ve 6. siniflarin HPV asilari hakkinda bilgi
diizeyini yeterli bulma durumu 1., 2. ve 3. siniflara gére
anlamh olarak vyiksek bulundu (p=0,001). Cinsel
deneyime gore HPV asilari hakkinda bilgi diizeyini yeterli
bulma durumu istatistiksel olarak anlamli bulundu
(p=0,001).

Ogrencilerin HPV asisi hakkinda bilgi dizeyini 6lgen
sorulara verdikleri cevaplara bakildiginda ‘HPV asisi
Ulkemizde rutin agi takviminde yer almaktadir’ ifadesine
%66,5 (n=218), ‘HPV asisi canh asidir’ ifadesine %22,9
(n=75), ‘Ulkemizde kullanilan 3 tip HPV asisi vardir’
ifadesine %43,3 (n=142), ‘HPV asisi sadece kadinlara
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yapilir’ ifadesine %69,5 (n=228), ‘HPV asisi sadece

servikal kansere karsi koruma saglar’ ifadesi %77,1

erkeklere yapilir’ ifadesine %79,9 (n=262), ‘HPV asisi hem (n=253) oraninda dogru cevap verdikleri goralda.
kadinlara hem erkeklere yapilir’ ifadesine %69,8 (n=229), Ogrencilerin  HPV agisi  konusunda bilgi sorularina
‘HPV asisi enfeksiyonu gecirdikten sonra yapilirsa da verdikleri yanitlar tabloda sunuldu (Tablo 4).
koruma saglar’ ifadesine %44,2 (n=145), ‘HPV asllari
Tablo 3. HPV enfeksiyonu bilgi diizeyi puanlarinin demografik 6zelliklere gére degerlendirilmesi
HPV Enfeksiyonu Bilgi Diizeyi Puani
n Ort £Ss p
Cinsiyet Kadin 157 12,24 + 4,17 0,816
Erkek 171 11,99 + 4,57
Sinif 1 55 8,09 £5,07 0,001*
2 51 9,67 £4,21
3 52 12,6 £2,89
4 48 14,17 + 3,59
5 54 13,5%3,29
6 68 14,26 + 2,89
Ailenin Ekonomik Durumu iyi 113 13,58 +3,32 0,001*t
Orta 189 11,68 +4,57
Kotu 26 8,85+ 4,69
Medeni Durum Evli 5 12,4+6,11 0,834t
Bekar 318 12,11 +4,33
Bosanmis 5 11,6 £ 6,66
Cinsel Deneyim Evet 76 14,05 + 3,22 0,001*1
Hayir 222 11,91 +£4,22
Belirtmek istemiyorum 30 8,7+5,58
*Ss: Standart sapma, Ort: Ortalama, n: Ogrenci sayisi.
*p<0,05 diizeyinde anlamli, TMann Whitney U testi, TiKruskal Wallis ve Dunn testi.
Tablo 4. HPV asilari hakkinda bilgi diizeyini 6lgen sorulara verilen cevaplarin dagilimi
Katihyorum Katilmiyorum Fikrim yok
n (%) n (%) n (%)
HPV asisi tilkemizde rutin asl takviminde yer almaktadir. 33(10,1) 218 (66,5) 77 (23,5)
HPV asisi canh agidir. 91 (27,7) 75 (22,9) 162 (49,4)
Ulkemizde kullanilan 3 tip HPV asisi vardir. 142 (43,3) 29 (8,8) 157 (47,9)
HPV asisi sadece kadinlara yapilir. 40 (12,2) 228 (69,5) 60 (18,3)
HPV asisi sadece erkeklere yapilir. 8(2,4) 262 (79,9) 58 (17,7)
HPV asisi hem kadinlara hem erkeklere yapilr. 229 (69,8) 31(9,5) 68 (20,7)
HPV asisi enfeksiyonu gegcirdikten sonra yapilirsa da koruma saglar. 62 (18,9) 145 (44,2) 121 (36,9)
HPV asisinin bas agrisi, asi yerinde agri gibi yan etkilerin disinda ciddi 129 (39,3) 66 (20,1) 133 (40,5)
yan etkileri de bulunmaktadir.
HPV asisi 9-26 yas araliginda yapilr. 173 (52,7) 44 (13,4) 111 (33,8)
HPV asilarinin dozu valan tipine gore degisir. 153 (46,6) 41 (12,5) 134 (40,9)
HPV asilarinin dozu yas araligina gore degisir. 149 (45,4) 60 (18,3) 119 (36,3)
HPV asilari valan tipine gore genital sigile karsi koruma saglar. 220 (67,1) 12 (3,7) 96 (29,3)
HPV asilari servikal kansere karsi koruma saglar. 253 (77,1) 8(2,4) 67 (20,4)
Gebelikte HPV asisi onerilir. 23 (7,0) 157 (47,9) 148 (45,1)
Gebeyken HPV asisi yapilmasi durumunda gebelik sonlandirilir. 28 (8,5) 104 (31,7) 196 (59,8)
Emzirme déneminde HPV asisi yapilmasinin zarari yoktur. 68 (20,7) 66 (20,1) 194 (59,1)

*n= Ogrenci sayisl

Kadinlarda HPV asisi hakkinda bilgi dizeyi puani
ortalamasi 7,83 + 3,71, erkeklerde 7,60 = 3,94 oldugu
saptandi. Kadin ve erkeklerde HPV asisi bilgi diizeyinin
benzer oldugu goérilda (p>0,05). Evli olanlarda HPV asisi
bilgi dlzeyi puan ortalamasi 7,40+4,34; bekarlarda
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7,7313,82; bosananlarda 6,80 +3,96 olup istatistiksel
olarak anlamli farkhlk saptanmadi (p>0,05). Siniflara gére
HPV asisi hakkinda bilgi dilizeyi puanlari arasinda
istatistiksel olarak anlamli farkhlik saptandi (p=0,001). Bu
anlamh farkhhga sebep olan gruplari belirlemek igin
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yapilan ikili karsilastirmalarda; 1. sinif 6grencilerin
puanlari, 2. (p=0,005), 3. (p=0,001), 4. (p=0,001), 5.
(p=0,001) ve 6. sinif (p=0,001) 6grencilerinden dustk
bulundu (p<0,05). 2. sinif o6grencilerin puanlari, 3.
(p=0,014), 4. (p=0,001), 5. (p=0,002) ve 6. sinif (p=0,001)
ogrencilerinden disiik oldugu gorildi (p<0,05). 3. sinif
ogrencilerin puanlari, 4. sinif (p=0,027) 6grencilerinden
diisuk saptandi (p<0,05) (Kruskall Wallis testi). Diger ikili
karsilastirmalarda istatistiksel olarak anlamli bir fark
olmadig1 goruldu (p>0,05). Cinsel deneyime goére HPV

asisi hakkinda bilgi diizeyi puanlari arasinda istatistiksel
olarak anlamli fark oldugu saptandi (p=0,001). Bu anlamh
farkliliga sebep olan gruplari belirlemek icin yapilan ikili
karsilastirmalarda; cinsel deneyimini belirtmek
istemeyenlerin puanlari hayir (p=0,001) ve evet (p=0,001)
diyen Ogrencilere gore, daha Once cinsel deneyimi
olmayan oOgrencilerin puanlari evet (p=0,037) diyen
ogrencilere gore daha disiik olarak bulundu (p<0,05).
Ogrencilerin bilgi diizeyleri tabloda sunuldu (Tablo 5).

Tablo 5. HPV asilari hakkinda bilgi diizeyi puanlarinin demografik 6zelliklere gore degerlendirilmesi

HPV Asisi Hakkinda Bilgi Diizeyi Puani

n Ort £Ss p
Cinsiyet Kadin 157 7,83 +3,71 0,588
Erkek 171 7,6 £3,94
Sinif 1 55 3,98 +3,51 0,001*
2 51 6,41 + 3,63
3 52 8,31 +3,08
4 48 9,92 +3,17
5 54 8,76 + 3,23
6 68 8,87 £ 3,22
Ailenin Ekonomik Durumu yi 113 9,4+3,02 0,001*
Orta 189 7,04 + 3,82
Kotu 26 5,27 + 4,29
Medeni Durum Evli 5 7,4+4,34 0,8831t
Bekar 318 7,73 +£3,82
Bosanmig 5 6,8 £ 3,96
Cinsel Deneyim Evet 76 8,89+2,78 0,001*
Hayir 222 7,68 + 3,93
Belirtmek istemiyorum 30 5+3,95

Ss: Standart sapma, Ort: Ortalama, n: Ogrenci sayisi. *p<0,05 diizeyinde anlamli, TMann Whitney U testi, liKruskal Wallis ve Dunn testi.

Ogrencilerin  %8,8’i (n=29) HPV asilarindan birini
yaptirdigini, %91,2’si (n=299) yaptirmadigini belirtti.
%81,1'i (n=266) HPV asilarindan birini yakinlarina
onerirken, %18,9'u (n=62) 6nermeyecegini ifade etti.
Ogrencilerin HPV asisi ile ilgili tutum sorularindan ‘HPV
asisini lcretli olarak alip yaptirirm’ ifadesine %64,6
(n=212) oraninda katiliyorum, %16,8 (n=55) oraninda
katilmiyorum, %18,6 (n=61) oraninda fikrim yok seklinde
cevap verdikleri gorildi. ‘HPV asisi sosyal glivence
kapsaminda karsilanirsa yaptirirnm’ ifadesine %76,8
(n=252) oraninda katiliyorum, %7,6 (n=25) oraninda
katilmiyorum, %15,5 (n=51) oraninda fikrim yok seklinde
yanitladilar. ‘Kiz ¢ocugum olsa ona HPV asisi yaptiririm’
sorusuna %79,0 (n=259) oraninda katiliyorum, %4,9
(n=16), %16,2 (n=53) oraninda fikrim yok seklinde cevap
verdiler. ‘Erkek gcocugum olsa ona HPV asisi yaptirinm’
ifadesine %62,8 (n=206) oraninda katihyorum, %15,2
(n=50) oraninda katilmiyorum, %22,0 (n=72) oraninda
fikrim yok seklinde yanit verdikleri gorulda.

Tartisma

Calismamizda o6grencilerin  HPV enfeksiyonu ve asisi
hakkinda bilgi diizeyini yeterli bulma orani sirasiyla %42,4
ve %31,1 olarak bulundu. Tip fakiltesi 6grencilerinde
yapilan bir calismada, HPV enfeksiyonu hakkinda bilgi
diizeyini yeterli bulma %63,5, HPV asisi hakkinda bilgi
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diizeyini yeterli bulma orani %48,2 olarak bulunmustur.1®
Bizim calismamizdakine benzer olarak bu calismada da
HPV asisi hakkinda bilgi diizeyini yeterli bulma durumu,
HPV enfeksiyonuna gore daha dusik dizeydedir. Tip
fakultesi Ogrencilerinin bu konuda kendini vyetersiz
hissetmesi  6nemli  bir bulgudur. Tip fakdltesi
ogrencilerinin ve saghk calisanlarinin bilgi duzeyleri
toplumu bilinglendirme, erken tani ve tedavi amaciyla
yonlendirme ve koruyucu onlemlerin alinmasi agisindan
onemli oldugundan dolayr HPV enfeksiyonu ve asisi
hakkinda bilgilendirmeler igin tip fakiiltesindeki egitim
onem arz etmektedir.

Katilimcilar HPV enfeksiyonu ve asisi hakkinda bilgi
kaynagi olarak en sik fakultedeki egitim siirecini (%64) ve
interneti (%19,8) belirtmistir. Bir tip fakiltesinde 340 tip
fakultesi 0Ogrencisinde vyapilan bir ¢alismada, HPV
enfeksiyonu hakkinda bilgi kaynagi olarak 6grencilerin
%58,3 fakiiltedeki egitim siirecini belirtmistir.'® Shetty ve
ark/nin Hindistan’da yaptiklari bir calismada tip, dis
hekimligi ve hemsirelik fakiltesi 6grencileri HPV asisi ile
ilgili bilgiye ulasim kaynaklari olarak %42,1’i (niversite
egitimini ve %12,1’i interneti belirtmislerdir.” Emre ve
arkadaslarinin 780 tip fakultesi 6grencisi ile yaptiklari
calismada 6grencilerin HPV enfeksiyonu ve asisi hakkinda
bilgiyi %79,6’si derslerden ve %30’u internetten
dgrendigini ifade etmistir.’® Literatiirde tip 6grencilerinin
HPV enfeksiyonu konusunda bilgiyi tip egitiminden ve
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internetten 6grendigi aciktir. Bu sebeple 6grencilerin
miifredatinda daha bilgilendirici egitim ve uygulamalarin
yapilmasi gerekmektedir.

Calismamizda 6grencilerin %90,9’u HPV’nin cinsel yolla
bulastigini belirtti. Emre ve arkadaslarinin g¢alismasinda
Tip Fakiltesi 6grencilerinin %85,4 HPV’nin cinsel yolla
bulastigini belirtmistir.?® 2019 yilinda Giiney Hindistan’da
tip, dis hekimligi ve hemsirelik fakiiltelerinden 988
Ogrencinin katildigi bir calismada %78 oraninda HPV’nin
cinsel vyolla bulastgini  belirtmislerdir.’’  Bizim
calismamizda oldugu gibi bu calismalarda da HPV’nin
cinsel yolla bulastigini bilme konusundaki oranin yliksek
olmasinin sebebi, HPV enfeksiyonunun cinsel vyolla
bulasan  hastaliklarin ~ basinda  gelmesi  olarak
disunulebilinir.

Calismamizda HPV bulasini 6nlemek icin en givenilir
yontemin kondom kullanimi oldugunu bilenlerin orani
%54’tur. Tip Faklltesi’'nde 174 6grenci lizerinde yapilan
bir baska calismada kondom kullaniminin HPV
enfeksiyonundan  korudugu ifadesine 6grencilerin
%50,6’sinin katildigi ve %18,4’linlin kesinlikle katildigi
bulunmustur.’® intern &grenciler (zerinde yapilan bir
calismada kondomun HPV enfeksiyonu (izerinde
koruyucu oldugunu bilenlerin orani %76,1 olarak
bulunmustur.?’ Cinsel iliskide kondom kullaniminin HPV
enfeksiyonundan koruduguna yonelik egitimler verilmesi
koruyucu cinsel saghk agisindan énemlidir.

Calismamizda oOgrencilerin %8,8’i HPV asisi yaptirdigini
belirtti. Swarnapriya ve arkadaslarinin Hindistan’da
yaptiklari  bir c¢alismada medikal ve paramedikal
Ogrencilerde HPV’ye karsi asilanma orani %6,8 olarak
bulunmustur.?! Cesmeci ve arkadaslarini calismasinda
internlerde asilanma orani %5,3 olarak bulunmustur.??
2016 yilinda Hong Kong’da Universite 6grencilerinde
yapilan bir ¢calismada HPV asisini yaptirma orani %13,3
olarak bulunmustur.2®> 2009 yilinda Birlesik krallik ve
Portekiz’de Universite 6grencilerinde yapilan galismada
HPV asisi yaptirma oranlari sirasiyla %81 ve %80 olarak
kaydedilmistir?*  Literatiirdeki benzer  calismalara
bakildiginda HPV asisi olma oranin genel olarak yeterli
dizeyde olmadigl gézlenmektedir. Bunun sebebi olarak
HPV asisinin ulusal asi programinda olmamasi, asi
maliyetinin yiksek olmasi, 6grencilerde HPV asisinin yan
etkileri ile ilgili endiselerinin olmasi ve bilgi eksikliginden
kaynakh oldugu dusiintlebilinir. Portekiz ve Birlesik
Krallik’ta asi yaptirma oraninin yiiksek olmasinin sebebi,
asinin Ucretsiz olmasi ve ulusal asi programinda yer
almasi olabilir.

Bu calismada daha oOnce cinsel birliktelik yasayan
ogrencilerin orani %23,2 olarak belirlendi. Ankara
Universitesi Tip Fakiiltesi’nde intern 6grencilerde yapilan
calismada oOgrencilerin %41,5’inin daha Once cinsel
deneyimi oldugu bulunmustur.?

Ogrencilerde cinsel deneyim oranlarini gbéz 6niinde
bulundurursak, HPV’ye karsi asilamanin erken dénemde
baslanilmasi 6nem arz etmektedir. Calismamizda daha
once cinsel deneyimi olan o6grencilerin %22,4’ic HPV
asilarindan birini yaptirmisken, daha &nce cinsel
deneyimi olmayan 6grencilerin %4,5’'i HPV asilarindan
birini yaptirmistir. Yine daha 6nce cinsel deneyimi olan
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ogrencilerin %89,5’i HPV asilarindan birini yakinlarina
Onerirken, daha o©Once cinsel deneyimi olmayan
Ogrencilerin %78,4’c HPV asilarindan birini yakinlarina
onermektedir. HPV asisi yaptirma durumunun tip
ogrencilerinde yetersiz oldugu agik¢a gézikmektedir.
Cinsel deneyimi olan o0grencilerin, cinsel deneyimi
olmayan 6grencilere gére HPV asisini yaptirma ve 6nerme
oraninin daha yiksek olma sebebinin, HPV’nin cinsel yolla
bulasan bir enfeksiyon oldugunu bilmeleri sebebiyle
gerceklestigini  diisinmekteyiz. Ayni zamanda cinsel
deneyimi olan 6grenciler saghk konusunda daha dikkatli
davranmakta olup, koruyucu onlem alma konusunda
daha bilinglidirler ve gevrelerine HPV enfeksiyonu ve asisi
hakkinda onerilerde bulunmaktadirlar.

Calismamizda HPV enfeksiyonu konusunda bilgi dizeyi
puanlari kadin ve erkeklerde benzer olarak bulundu.
Maksimum alinabilecek puan 20 iken, kadinlarda 12,24;
erkeklerde 11,99 puan alindi. Sanhurfa’da tip fakdiltesi
Ogrencilerinin HPV enfeksiyonu ve asisi hakkinda bilgi
diizeyleri kadin ve erkeklerde benzer olarak saptanmistir.
Bu calismada bilgi diizeyi puani 100 puan (zerinden
degerlendirilmis olup erkeklerde 58,65; kadinlarda 60,57
puan olarak bulunmustur. % Tip &grencilerinde bilgi
dizeyinin kadin ve erkeklerde benzer olmasi fakilte
egitiminde cinsiyet ayrimi olmaksizin herkesin bilgiye esit
derecede ulasmalarindan kaynaklandigini
disinmekteyiz.

Calismamizda 1., 2. ve 3. siniftaki 6grencilerin HPV
enfeksiyonu bilgi dizeyi puanlarn 4., 5. ve 6. siniftaki
ogrencilerden diisik saptandi. Ayazoz'in tip fakdiltesi
ogrencilerinde yaptigl calismada da siniflara gore bilgi
dizeyi puani karsilastirmasi bizimkine benzer olarak
bulunmustur.?® Tip fakiiltesi 6grencilerinde yapilan bir
calismada HPV enfeksiyonu bilgi diizeyi puani 4., 5. ve 6.
siniflarda, ilk (¢ sinifa gore daha vyiksek olarak
saptanmistir.2® Bunun sebebinin tip fakiiltesinde son 3
yilda 6grencilerin klinik anlamda daha fazla bilgi ve
deneyim sahibi olmalari sebebiyle gerceklestigini
dusiinmekteyiz.

Bu calismada medeni duruma goére HPV enfeksiyonu bilgi
dizeyi puanlari arasinda farklilik saptanmadi. Ayaz6z'in
tip fakiltesi 6grencileri lizerinde yaptigl calismada evli
ogrencilerde HPV enfeksiyonu bilgi diizeyi, bekarlara gére
anlamli olarak yiiksek bulunmustur.2>Yildiz’in 2021 yilinda
Universite Ogrencilerinde yaptigl calismada bekarlarin
genel HPV enfeksiyonu bilgisinin, evlilerden daha yiiksek
oldugu saptanmis.?’ Yapilan calismalarda farkli sonuglar
olmakla birlikte, c¢alismalarin katthmci  OrlintisQ,
toplumsal deger ve sosyodemografik degiskenler buna
etki etmis olabilir.

Calismamizda daha o6nce cinsel deneyimi olan
ogrencilerin HPV enfeksiyonu bilgi dlizeyi puanlari, cinsel
deneyimi olmayanlara goére yiksek bulundu. Bunun cinsel
deneyimi olan o6grencilerin, cinsel vyolla bulasan
hastaliklar agisindan daha fazla arastirma yapmalari ve
bilgi sahibi olmalarindan kaynaklandigi diisiinilebilinir.
Tip fakiltesi 6grencilerinim HPV enfeksiyonu ve asisi
konusunda bilgi eksikligi oldugu belirlendi. Kadin ve
erkeklerin bilgi dlzeyi benzerdi. HPV asisi yaptirma
durumu dusik seviyedeydi. HPV enfeksiyonu ve asisi
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konusunda bilgi dizeyi klinik donem &grencilerinde,
preklinik doneme gore anlamli seviyede vyiksekti.
Ogrencilerin dnemli bir kismi HPV enfeksiyonu ve asisi
konusunda bilgi dizeyini yeterli bulmaktaydi. Bilgi
kaynagl olarak tip fakiiltesi egitimi ve internet 6n
plandaydi. HPV enfeksiyonu ve asisi konusunda 6grenciler
yuksek oranda egitim almayi istemekteydi. Daha 6nce
cinsel birlikteligi olan 6grencilerin HPV enfeksiyonu ve
asisi hakkinda bilgi diizeyi puani anlamli olarak daha
yuksek bulundu.

Etik Standartlara Uygunluk

Herhangi bir yerde 6zet metni yayinlanmamis ve tam
metni hicbir dergiye gonderilmemistir. Calisma igin
Helsinki bildirgesi kapsaminda etik kurul izni alinmistir. Bu
calisma Gaziantep Universitesi Klinik Arastirmalar Etik
Kurulu tarafindan 10.05.2023 tarih ve 2023/155 sayil
karar ile bilimsel ve etik agidan uygun goriilmustir. Anket
calisma izni, Gaziantep Universitesi Tip Fakiiltesi Dekanlig
tarafindan 03.05.2023 tarihli ve 323970 sayili karar ile
uygun gorilmastdar.

Cikar Catismasi
Yazarlar arasinda ¢ikar ¢atigmasi tarif eden herhangi bir

kisi bulunmamaktadir. Bu g¢alisma, birinci yazarin
uzmanlik tez calismasindan Uretilmistir.

Finansal Destek

Bu c¢alismada herhangi bir fon veya destekten

yararlanilmamistir.

Yazar Katkisi
MS: Fikir, veri toplama, tasarim, denetleme;
Denetleme, fikir; GGD: Tasarim, denetleme.

HSK:

Kaynaklar

1. Agabekova B, Ozler NB, Luboteni R. HPV iliskili Kanserlere
Karsi Micadelede HPV Asilari Hakkinda Derleme. Turkey
Health Literacy Journal. 2021;2(2):89-98.

2. Burd EM. Human papillomavirus and cervical cancer. Clin
Microbiol Rev. 2003;16(1):1-17. doi:10.1128/CMR.16.1.1-
17.2003

3. Muiioz N, Bosch FX, de Sanjosé S, et al. Epidemiologic
classification of human papillomavirus types associated
with cervical cancer. N Engl J Med. 2003;348(6):518-527.
doi:10.1056/NEJM0a021641

4. Avcl GA, Bozdayl G. Human Papillomavirus. Kafkas Tip
Bilimleri Dergisi. 2013;3(3):136-144.
doi:10.5505/kjms.2013.52724

5. Schmitz M, Driesch C, Jansen L, Runnebaum IB, Dirst M.
Non-random integration of the HPV genome in cervical
cancer. PLoS One. 2012;7(6):e39632.
doi:10.1371/journal.pone.0039632.

6. Waggoner SE, Chernicky CL. Molecular Biology of Cervical
and  Vulvar  Carcinoma. Gynaecologic  Cancer:
Controversies in Management. Philadelphia: Churchill
Livingstone. 2004; 65-78. doi:10.1016/B978-0-443-07142-
3.50008-7

7. Kanbur A, Capik C. Servikal Kanserden Korunma, Erken
Tani-Tarama Yontemleri ve Ebe/Hemsirenin Roll. Saglk
Bilimleri Fakiiltesi Hemsirelik Dergisi. 2011; 61-72.

281

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IARC. The International Agency for Research on Cancer.
Cancer today; 2022. https://gco.iarc.fr/today/home
Published: April 2023. Accessed: June 2024.

Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide For 36 Cancers in 185 Countries. CA Cancer J
Clin. 2021;71(3):209-49. doi:10.3322/caac.21660
Skoulakis A, Fountas S, Mantzana-Peteinelli, M. Pantelidi
K. Petinaki E. Prevalence of human papillomavirus and
subtype distribution in male partners of women with
cervical intraepithelial neoplasia (CIN): a systematic
review. BMC Infect Dis. 2019;19(1):2-11. doi:
10.1186/512879-019-3805-x.

Dunne EF, Nielson CM, Stone KM, Markowitz LE, Giuliano
AR. Prevalence of HPV Infection Among Men: A Systematic
Review of The Literature. J Infect Dis. 2006;194:1044-57.
doi:10.1086/507432

Moscicki AB, Palefsky JM. Human Papillomavirus in Men:
An Update. J Low Genit Tract Dis. 2011;15:231-4.
doi:10.1097/LGT.0b013e318203ae61

Scheurer ME, Tortolero-Luna G, Adler-Storthz K. Human
Papillomavirus Infection: Biology, Epidemiology and
Prevention. International Journal of Gynecologic Cancer.
2005;15(5):727-46. doi:10.1111/j.1525-
1438.2005.00246.x

Akalin A. Human Papillomavirus (HPV) Enfeksiyonu ve HPV
asisinda giincel yaklasimlar. Androl Bul. 2022;24:133-139.
doi:10.24898/tandro.2022.25993

WHO. Global Market Study HPV Working Document;
March 2022. https://www.who.int. Accessed; May 2023.
Ozdemir G. Ankara Yildinrm Beyazit Universitesi Tip
Fakiiltesi Ogrencilerinin Human Papilloma Viriis ve Asilari
Hakkindaki Bilgi ve Tutumlarinin Degerlendirilmesi.
Uzmanlik Tezi, Ankara, Yildirim Beyazit Universitesi;2018.
Shetty S, Prabhu S, Shetty V, Shetty AK. Knowledge,
Attitudes and Factors Associated with Acceptability of
Human Papillomavirus Vaccination Among Undergraduate
Medical, Dental and Nursing Students in South India. Hum
Vaccin Immunother. 2019;15:1656-65.
doi:10.1080/21645515.2019.1565260

Emre N, Ozsahin A, Edirne T. Pamukkale Universitesi Tip
Fakiltesi Ogrencilerinin - Human  Papilloma  Viriis
Enfeksiyonu ve Asisi Hakkinda Bilgi Diizeyleri. Euras J Fam
Med. 2020;9:42-50. doi:10.33880/ejfm.2020090106

Dane Kocasarag R. Ondokuz Mayis Universitesi Tipta
Uzmanlik Ogrencilerinin Serviks Kanseri ve HPV Asis
Hakkindaki Bilgi, Tutum ve Davraniglarinin
Degerlendirilmesi. Uzmanlk Tezi, Samsun, Ondokuz Mayis
Universitesi;2018.

Mirza A, C8l M. Bir Tip Fakiiltesinde intern Doktorlarin HPV
Enfeksiyonu ve Asisi Hakkindaki Bilgi, Tutum ve
Davranislari. ESTUDAM Halk Sagli§i Dergisi. 2023;8(2):183-
93. doi:10.35232/estudamhsd.1265208

Swarnapriya K, Kavitha D, Reddy GM. Knowledge, Attitude
and Practices Regarding HPV Vaccination Among Medical
and Paramedical students, India: A Cross Sectional Study.
Asian Pac J Cancer Prev. 2015;16(18):8473— 8477.
doi:10.7314/apjcp.2015.16.18.8473

Cesmeci Y, Koyl B, Sulaiman J, et al. internlerin Géziinden
HPV Enfeksiyonlari ve HPV Asisi. Tiirk Jinekolojik Onkoloji
Dergisi. 2015;3:85-92.

Chiang VC, Wong HT, Yeung PC, et al. Attitude,
Acceptability and Knowledge of HPV Vaccination among
Local University Students in Hong Kong. Int J Environ Res
Public Health. 2016;13(5):486.
doi:10.3390/ijerph13050486


https://www.who.int/

24,

25.

26.

27.

Seckiner ve ark., Tip Fakiltesi Ogrencilerinde HPV Farkindahg

Lévy-Bruhl D, Bousquet V, King LA, et al. The Current State
of Introduction of HPV Vaccination Into National
Immunisation Schedules in Europe: Results of The Venice
2008 Survey. Eur J Cancer. 2009;45(15):2709-2713.
doi:10.1016/j.ejca.2009.07.023

Ayazéz Y. Tip Fakiiltesi Ogrencilerinin HPV Enfeksiyonu ve
HPV Asisi Hakkindaki Bilgi Duzeyleri ve Tutumlarinin
Degerlendirilmesi. Uzmanlik Tezi, Sanlurfa, Harran
Universitesi; 2020.

Yilmaz Ozdemir R, Marakoglu K, Kérez MK. Tip Fakiiltesi
Ogrencilerinin - Human  Papillomaviriis ve Human
Papillomaviriis  Asisi  Hakkinda  Bilgi, Tutum ve
Davranislarinin Degerlendirilmesi. Tirk Aile Hek Derg.
2023;27(4):88-94. doi:10.54308/tahd.2023.96630

Alper Yildiz B. Universite Ogrencilerinin  Human
Papillomavirus (HPV) ve HPV Asisi Hakkindaki Bilgi
Diizeyleri ve Tutumlari. Uzmanlk Tezi, Antalya, Akdeniz
Universitesi;2021.

282



Kocaeli Universitesi

doi: 10.53446/actamednicomedia.1457017

Cilt: 7 Sayi: 3 Ekim 2024 / Vol: 7 Issue: 3 October 2024
https://dergipark.org.tr/tr/pub/actamednicomedia

Research Article | Arastirma Makalesi

EVALUATION OF INSULIN RESISTANCE AND METABOLIC SYNDROME
COMPONENTS IN PATIENTS WITH SEBORRHEIC DERMATITIS

SEBOREIK DERMATITLI HASTALARDA iNSULIN DIRENCI VE METABOLIK SENDROM

PARAMETRELERININ DEGERLENDIRILMESI

@Rabia Oztas Kara®®, @Bahar Sevimli Dikicier?, @Berna Solak 1, @BU:}ra Aydin?

1Sakarya University Faculty of Medicine, Department of Dermatology.?Sakarya Training and Research Hospital, Department of Dermatology and
Venereology.

-

\_

ABSTRACT

Objective: Seborrheic dermatitis (SD) is a common
inflammatory skin disorder. There is scarce data regarding SD
and metabolic syndrome. We aimed to investigate the
prevalence of metabolic syndrome in patients with seborrheic
dermatitis.

Methods: Sixty-six patients with seborrheic dermatitis and 52
healthy controls were enrolled. Subjects’ height, weight, waist
circumference, smoking status, and comorbidities were
recorded. Blood pressure, fasting blood glucose, triglyceride,
HDL, total cholesterol, and insulin levels were measured.
Seborrheic dermatitis area and severity index (SASI) score, body
mass index (BMI), and Homeostatic Model Assessment-Insulin
Resistance (HOMA-IR) were calculated. The presence of
metabolic syndrome was evaluated.

Results: BMI, waist circumference, glucose, HOMA-IR, and C-
reactive protein (C-RP) were significantly higher in the SD
group. The prevalence of hypertension and type Il diabetes was
significantly higher in the SD group than in the controls. There
was no difference between the patient and control groups
regarding metabolic syndrome. However, the duration of SD
was significantly higher in SD with metabolic syndrome than
those of SD without metabolic syndrome. There were no
significant differences in age and SASI score between
seborrheic dermatitis patients with and without metabolic
syndrome.

Conclusion: SD patients may have an increased risk of
metabolic syndrome development and may have higher
inflammation and insulin resistance status compared with
controls.

Key words: Metabolic syndrome; Seborrheic Dermatitis,
Insulin resistance, Hypertension
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Amag: Seboreik dermatit (SD) yaygin gorilen inflamatuar bir
deri hastaligidir. SD ve metabolik sendrom ile ilgili az veri vardir.
Bu ¢alismada seboreik dermatitli hastalarda metabolik sendrom
prevalansini arastirmayi amagladik.

Yontem: Calismaya seboreik dermatit tanili 66 hasta ve 52
saglikh kontrol dahil edildi. Olgularin boylar, kilolari, bel
cevreleri, sigara igme durumlari ve ek hastaliklari kaydedildi.
Kan basinci, aghk kan sekeri, trigliserit, HDL ve total kolesterol,
instlin duzeyleri olguldl. Seboreik dermatit alan ve siddet
indeksi (SASI) skoru, viicut kitle indeksi (VKi) ve Homeostatik
Model Degerlendirme-insiilin Direnci (HOMA-IR) hesaplandi.
Metabolik sendrom varligi degerlendirildi.

Bulgular: VKi, bel gevresi, glukoz, HOMA-IR ve C-Reaktif Protein
(C-RP) SD grubunda anlamli olarak yiiksekti. Hipertansiyon ve
tip Il diyabet prevalansi SD grubunda kontrol grubuna gore
anlamli derecede yUksekti. Metabolik sendrom varligi agisindan
gruplar arasinda fark izlenmedi Ancak metabolik sendromlu
SD'de SD suresi, metabolik sendromu olmayan SD'ye goére
anlaml olarak daha yuksekti. Metabolik sendromu olan ve
olmayan seboreik dermatitli hastalar arasinda yas ve SASI skoru
agisindan anlamli fark yoktu.

Sonug: SD hastalarinda metabolik sendrom gelisme riski artmis
olabilir. Seboreik dermatit (SD) hastalarinda kontrollere kiyasla
daha yiksek inflamasyon ve insulin direnci durumu
olabilecegini belirledik.

Anahtar Kelimeler : Metabolik sendrom, Seboreik dermatit,
insiilin direnci, Hipertansiyon
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Introduction

Seborrheic dermatitis (SD) is a common inflammatory
skin disorder that affects 1-3% of immunocompetent
adults.? Although the exact etiology is still unknown,
there are some hypotheses including chronic Malassezia
species infestation, hyperproliferative theory, and
immunologic mechanisms.>? It is thought that there are
increased cell turnover and inflammation in the
epidermis of SD patients similar to psoriasis.*?
Seborrheic  dermatitis  manifests as  recurrent
erythematous scaling plaques like psoriasis. It is usually
localized in the sebum-rich areas such as scalp, nasolabial
folds, postauricular area, beard and anterior chest.?*
Because clinical appearance of SD and psoriasis lesions
are quite similar, differential diagnosis sometimes may
be difficult even with histopathologic examination of the
scalp lesions.>> Several lines of evidence have shown
that psoriasis is a systemic inflammatory disorder with an
increased risk of metabolic syndrome, atherosclerosis,
and cardiovascular disease development.®® Likewise,
there is a cross-sectional study reporting the significantly
increased prevalence of hypertension among patients
with seborrheic dermatitis. Close similarities in the
pathophysiology and increased prevalence of
hypertension imply that SD might also be associated with
increased systemic inflammation and its clinical results,
i.e. hypertension, metabolic  syndrome  and
cardiovascular disease.® Moreover, to our knowledge,
there is only few studies reporting the association
between seborrheic dermatitis and insulin resistance.'®
Despite its prevalence, studies investigating the status of
systemic inflammation in SD are scarce compared to
those in psoriasis.

Thus, the primary objective of this study was to
investigate the prevalence and determinants of
metabolic syndrome and insulin resistance in patients
with SD.

Methods

This cross-sectional case-control study was conducted in
the dermatology outpatient clinics in a university-
affiliated teaching hospital. Sixty-six patients with
seborrheic dermatitis and 52 healthy controls over 18
years old were enrolled in the study. Patients who have
been receiving any systemic treatment for SD,
chlorpromazine, cimetidine, and methyldopa within the

last six months, patients with active infection,
malignancy, parkinson's disease, and cutaneous
inflammatory diseases such as psoriasis, atopic

dermatitis, and acanthosis nigricans were excluded. The
study was started after receiving ethics committee
approval (E-16214662-050.01.04-175) and was carried
out by the rules stated in the Declaration of Helsinki. All
participants gave written informed consent.

Height, weight, waist circumference, smoking status, and
comorbidities of the patients were recorded. Patients
who were receiving anti-hypertensive medications were
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recorded. Fasting blood glucose, triglyceride, total
cholesterol, HDL-cholesterol, and serum insulin levels of
the subjects were measured by auto-analyzer. Duration
and severity of seborrheic dermatitis were recorded. The
disease severity of seborrheic dermatitis was assessed via
seborrheic dermatitis area and severity index (SASI)
score. The SASI score ranges between 0 and 48.! Body
mass index (BMI) was calculated as weight in kilograms
divided by height in meters squared for all subjects.
Homeostatic Model Assessment-Insulin  Resistance
(HOMA-IR) was calculated by multiplying fasting plasma
insulin (LIU/ml) by fasting plasma glucose (mmol/I), then
dividing by the constant 22.5.12

Metabolic syndrome was diagnosed with the American
Heart Association & National Heart, Lung, and Blood
Institute’s update of the National Cholesterol Education
Program-Adult Treatment Panel Ill (ATP Ill) definition.*®
According to this definition, the diagnosis was
established when a subject meets three or more of the
following five criteria: 1) central obesity (waist
circumference > 102 cm for men, > 88 cm for women); 2)
raised triglycerides (> 150 mg/dL or use of fibrates); 3)
raised blood pressure (BP > 130/ = 85 mm Hg or receiving
pharmacological treatment for hypertension); 4) raised
fasting blood glucose (= 100 mg/dL or presence of
previous diagnosis of type 2 diabetes); and 5) reduced
HDL cholesterol (< 40 mg/dL for men, <50 mg/dL for
women or use of fibrates).

Statistical Analysis

Statistical analyses were performed using statistical
software (IBM SPSS Statistics 20, SPSS Inc. an IBM Corp.,
Armonk, NY). Comparisons between the groups were
performed with the Chi-square or Fisher’s exact test.
Analysis of the normality of the continuous variables was
performed with Kolmogorov-Smirnov test. Independent
samples t-test was used for normally distributed
continuous variables, and the Mann-Whitney U test for
not normally distributed variables. Pearson correlation
analysis was performed to evaluate the correlation
between continuous variables. Normally distributed
variables were presented as mean * standard deviation
and not normally distributed variables were presented as
medium (range). P value < 0.05 was deemed as
statistically significant.

Results

The demographic features of the patient and control
groups are shown in Table 1. There was no significant
difference between the groups in terms of age and sex
(p= 0.126 and 0.121, respectively). Concomitant
hypertension and type-2 diabetes mellitus were
significantly more frequent in the seborrheic dermatitis
group than those in controls. No difference was
determined between the patient and control groups
regarding metabolic syndrome (p=0.142) (Table 1). The
mean SASI score of the patients with seborrheic
dermatitis was 16.3+x7.3. BMI, waist circumference,
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glucose, HOMA-IR, and C-RP were significantly higher in
seborrheic dermatitis patients than those in controls
(Table 2).

Table 1. Comparison of demographic features, comorbidities
of seborrheic dermatitis patients and healthy controls

Seborrheic Control
dermatitis group P value
group (n=66) (n=52)
Sex (N)
Female 19 (28.8%) 23 (44.2%) 0121
Male 47 (71.2%) 29 (55.8%) )
Smoking 17 (25.8%) 8 (15.4%) 0.171
Frequency of
metabolic 16 (24.2%) 7 (13.5%) 0.142
syndrome (N)
Age (year) 38.8+13.7 42.1+9.3 0.126
BMI (kg/m?) 27.846.9 25.543.5 0.022
Waist 93.7t12.6 88.9+12.8  0.045
circumference (cm)
;;11‘::3':; ) 11 (16.7%) 2(3.8%) 0.037
;:zgz:::‘(’n‘;f typell 9 (13.6%) 1(1.9%) 0.041

Table 2. Comparison of laboratory values of seborrheic
dermatitis patients and healthy controls

Seborrheic Control group P
dermatitis (n=52) value
group (n= 66)
Glucose (mg/dL)* 96 (75-343) 92 (66-117) 0.004
HDL (mg/dL) 43.419.2 46.4+11.1 0.119
(Tr::g/yjsr,"des 117 (60-721) 116 (46-283)  0.260
Total cholesterol
(mg/dL) 198.1+44.7 184.6+30.4 0.055
Insulin* 8.0 (1.8-31.7) 7.1(1.1-19.7) 0.106
HOMA-IR* 1.98 (0.38-9.40)  1.56 (0.26-4.13) 0.022
C-RP (mg/L) 3.7¢1.7 2.7+0.7 <0.001

* Median value and range of these parameters were given
because of not normal distribution of them. BMI: body mass
index, HOMA-IR: The homeostasis model assessment of insulin
resistance C-RP: C reactive protein.

A comparison of the age, SASI score, and duration of the
disease between seborrheic dermatitis patients with and
without metabolic syndrome is shown in Table 3.
Duration of disease was significantly higher in seborrheic
dermatitis with metabolic syndrome than in seborrheic
dermatitis without metabolic syndrome (p=0.007). There
were no significant differences regarding age and SASI
between seborrheic dermatitis patients with and without
metabolic syndrome. C-RP was significantly higher in the
seborrheic dermatitis group with metabolic syndrome
than those without metabolic syndrome (p= 0.004).
Significant correlations of CRP were observed with waist
circumference (p=0.007, r=0.330), insulin level (p=0.006,
r=0.336), and HOMA-IR p=0.005, r=0.341) in the Pearson
Correlation test.
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Table 3. Comparison of the age, SASI score, and duration of
disease of seborrheic dermatitis patients with and without
metabolic syndrome

Seborrheic Seborrheic
dermatitis with dermatitis P
metabolic without metabolic  yalue
syndrome (n= 16) syndrome (n= 50)

Age (year) 44.3+9.6 36.9+14.4 0.060
SASI score 16.5+7.8 16.3+7.2 0.941
C-RP (mg/L) 5.3+2.3 3.3+1.0 0.004
Duration of
disease 50 (20-208) 24 (1-96) 0.007
(month)*

*Median value and range of these parameters were given
because of not normal distribution of them. SASI: Seborrheic
dermatitis area and severity index.

Discussion

There are several salient findings of this study. First, BMI,
waist circumference, glucose, HOMA-IR, and C-RP were
significantly higher in patients with seborrheic dermatitis
than in controls. Second, the prevalence of hypertension
and type Il diabetes was significantly higher in the
seborrheic dermatitis group than in controls. Third, the
duration of disease was significantly higher in seborrheic
dermatitis patients who had metabolic syndrome than
those in seborrheic dermatitis patients without
metabolic syndrome.

Since SD and psoriasis share some features such as
increased cell turnover and inflammation in the
epidermis, the high prevalence of metabolic syndrome
and related conditions might be owing to the same
pathophysiologic pathways in both diseases.'? However,
although there are many studies regarding the
association of psoriasis with metabolic syndrome, insulin
resistance, and cardiovascular diseases, the exact
mechanisms of these associations have yet to be
elucidated.

Watanabe et al. reported that variable levels of
interleukin 6 and 8, and tumor necrosis factor-alpha in
the supernatants increased in response to Malassezia
yeasts lending support to the notion that Malassezia may
stimulate cytokine production by keratinocytes.!* In SD,
these cytokines might have been playing a role in
increased inflammation.

In the study presented, none of the participants had very
high levels of C-RP which may be associated with
infection. However, C-RP levels were significantly higher
in the seborrheic dermatitis group with metabolic
syndrome than those without metabolic syndrome.
These results are also in concurrence with the study
presented by Tosun et al.’®

A previous cross-sectional study found that the
prevalence of hypertension was significantly higher in
patients with seborrheic dermatitis.’ The authors
suggested that this association can be explained by
several factors such as genetic predisposition,
psychological conditions, lipid abnormalities, and chronic
inflammation of the skin with an accompanying change
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in cytokine balance like the case in psoriasis. They found
that SD patients were more likely to be obese and of
higher socioeconomic status, but less likely to be current
smokers or diabetics. Moreover, SD patients had a higher
prevalence of psoriasis in that study. We did not include
the patients who have cutaneous inflammatory diseases
such as psoriasis and atopic dermatitis in the current
study. In line with the previous study, we found that BMI,
waist circumference, and prevalence of hypertension
were significantly higher in the seborrheic dermatitis
group than those of controls. In contrast, we also
determined that glucose, HOMA-IR, and prevalence of
Type Il diabetes were significantly higher in the
seborrheic dermatitis group than those of controls.

The studies in the literature on this topic reported
different results between seborrheic dermatitis and
serum insulin levels. The authors reported that the mean
fasting serum insulin levels in patients with seborrheic
dermatitis were not significantly different from that of
the control group.'® Erdogan et al. determined the levels
of fasting plasma insulin and HOMA-IR were also
significantly higher in the SD group than in the healthy
control group. Consistent with Erdogan et al., we found
that both glucose and HOMA-IR levels were significantly
higher in the seborrheic dermatitis group than those of
controls but not serum insulin levels as Dowlati et al.10¢
In support of our finding, seborrheic dermatitis
accompanying a case of Alstrom syndrome, which is one
of the rare causes of insulin resistance, is mentioned.*”
We did not find any significant differences in terms of age
and SASI between seborrheic dermatitis patients with
and without metabolic syndrome. However, the duration
of the disease was significantly higher in seborrheic
dermatitis patients with metabolic syndrome. It seems
that the duration of SD is more significant for the
development of metabolic syndrome compared with the
severity of SD. This may be explained by chronic exposure
to inflammation.

Study Limitations

There are some limitations of this study. The sample size
is relatively small. It would be ideal to measure some
markers of atherosclerosis such as carotid intima media
thickness.

Conclusion

The results of this study indicate that SD patients may be
at increased risk for metabolic syndrome development.
Further observational studies with more patients are
needed to clarify this association.

Compliance with Ethical Standards

Sakarya University Ethics Comittee approved this study
(E-16214662-050.01.04-175). Informed consent was
obtained from all participants.
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Objective: This study aimed to assess the clinical and demographic
profiles of patients undergoing electroencephalography (EEG) over
one year, evaluate EEG's impact on patient management, and
ascertain the appropriateness of EEG requests.

Methods: A retrospective analysis was conducted in the
neurophysiology department at Harran University Faculty of
Medicine over 12 months from October 2022 to October 2023. The
study included the EEG request to the neurophysiology department;
pediatrics and the cases that had artifacts or technical issues were
excluded. Age, gender, imaging characteristics, EEG findings, and the
reasons for EEG requests were recorded. The contribution of EEG to
patient management was analyzed.

Results: The study included 1217 patients with a mean age of
34.4+16.5 years, ranging from 18 to 90 years. Of these, 656 were
female and 561 male. A history of epilepsy was reported in 821
patients. Neurology outpatient clinics, inpatient wards, and intensive
care units requested the majority of EEGs. Epilepsy (48%),
presyncope/syncope (13%), and psychogenic non-epileptic seizures
(PNES) (5%) were the top reasons for EEG requests. Among the newly
diagnosed epilepsy patients, 13 (65%) showed abnormal EEG results.
Out of the 202 patients with magnetic resonance imaging (MRI)
abnormalities, 39 exhibited focal epileptiform anomalies on EEG,
with 32 of these cases (82%) showing concordance between MRI and
EEG results. The EEG influenced patient management in 577 (46.5%)
cases by confirming diagnoses, guiding drug adjustments, directing
further diagnostics, and differentiating between epilepsy and PNES,
highlighting its crucial role in clinical decision-making.

Conclusion: This study emphasizes the critical role of EEG in patient
management, noting that although it is effective for confirming
epilepsy, it is not reliable for excluding the diagnosis, thus stressing
the need for careful clinical evaluation and prudent use of EEG in
diagnostics

Keywords: Electroencephalography (EEG), epilepsy, seizure, patient

Amag: Bu g¢alismanin amaci, bir yil boyunca elektroensefalografi
(EEG) cekilen hastalarin klinik ve demografik verilerini incelemek,
EEG'nin hasta yonetimi Uzerindeki etkisini ve EEG taleplerinin
uygunlugunu degerlendirmektir.

Yontem: Bu ¢alisma Ekim 2022 ve Ekim 2023 tarihleri arasinda Harran
Universitesi Tip Fakiiltesi'nde retrospektif olarak gerceklestirildi.
CGalismada, nérofizyoloji laboratuvarina gelen EEG talepleri tarandi ve
pediatrik vakalara ek olarak artefakt veya teknik sorunlar nedeniyle
degerlendirilemeyen EEG'ler galismadan diglandi. Hastalarin yasi,
cinsiyeti, gortntileme &zellikleri, EEG bulgulari ve EEG taleplerinin
nedenleri kaydedildi. EEG'nin hasta yonetimine katkisi analiz edildi.
Bulgular: Calismaya yas ortalamasi 34,4£16,5 yil olan ve yaglari 18 ile
90 arasinda degisen 1217 hasta dahil edildi. Bunlarin 656'sI kadin ve
561'i erkekti. Hastalarin 821'inde epilepsi 6ykiisi mevcuttu. EEG'lerin
¢ogu noroloji poliklinikleri, noroloji yatan hasta servisleri ve yogun
bakim (nitelerinden istenmisti. Epilepsi (%48), presenkop/senkop
(%13) ve psikojenik epileptik olmayan nobetler (PNES) (%5) EEG
taleplerinin en 6nemli nedenleriydi. Yeni tani konulan 20 epilepsi
hastasinin 13'Unde (%65) anormal EEG bulgulari saptandi. MR
goruntileme anormallikleri olan 202 hastanin 39'unda EEG'de fokal
epileptiform anormallikler gériildu ve bu vakalarin 32'sinde (%82) MR
ve EEG sonuglari arasinda uyum bulundu. EEG, 577 vakada (%46,5)
tanilar dogrulayarak, ilag doz ayarina rehberlik ederek, ileri tanilara
yonlendirerek ve epilepsi ve PNES arasinda ayirici taniya katki yaparak
hasta yonetimini etkilemis ve klinik karar verme surecindeki 6nemli
rollin vurgulamigtir.

Sonug: EEG'nin ozellikle epilepsi ve diger noérolojik hastaliklarda
taniya katkisi 6nemini korumaktadir. Uygun EEG taleplerinin tesvik
edilmesi ve hekimlerin ndbetler hakkindaki bilgilerinin artiriimasi
hasta bakimini ve kaynak kullanimini optimize edebilir.

Anahtar Kelimeler: Elektroensefalografi (EEG), epilepsi, nébet, hasta
yonetimi, tanisal yarar

k management, diagnostic utility
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Introduction

Electroencephalography (EEG) is an essential tool in
diagnosing and following neurological disorders affecting
the brain, especially epilepsy. It is used to diagnose,
classify, and characterize interictal epileptiform
abnormalities in people with epilepsy. Besides epilepsy,
it is very supportive in the differential diagnosis,
especially in confusional states, metabolic or toxic
encephalopathies, or nonconvulsive status epilepticus. It
is also valuable in central nervous system infections such
as Creutzfeldt-Jacobs disease, Herpes simplex
encephalitis, and subacute sclerosing panencephalitis.*?
In addition to all these diseases, its use is frequent in
psychiatric practice to differentiate neurological
disorders from psychiatric disorders, as well.3

In addition to the misdiagnosis of epilepsy, the abuse of
EEG has been an issue for years. In a community-based
investigation specifically targeting the adult population,
the misdiagnosis rate was identified as 23%.
Furthermore, it was discerned that among the cases
referred to an adult neurologist for "refractory epilepsy,"
26% were erroneously diagnosed, revealing the absence
of epilepsy.*> In another study, only 22% of performed
EEGs were considered 'useful', meaning they confirmed
diagnoses or influenced the management of patients, all
of which were requested by only neurologists.®

In the present study, our objective was to assess the
clinical and demographic profiles of patients who
underwent EEG over the past year, along with evaluating
the impact of EEG on patient management. Furthermore,
we aimed to determine the appropriateness of EEG
requests

Methods

The present study consisted of a retrospective analysis
spanning one year, conducted at Harran University
Faculty of Medicine between October 2022 and October
2023. All cases being requested EEG from the
Department of Neurology were screened for inclusion.
EEGs that were affected due to artifacts or technical
issues were excluded from the analysis. Pediatric EEGs
were omitted from the study. All EEG assessments were
conducted ensuring a minimum duration of 20 minutes,
and scalp electrodes adhered to the international 10-20
system, including T1 and T2 electrodes. Standard
activation protocols, encompassing eye opening-closing,
hyperventilation, and photic stimulation, were
administered, unless medically contraindicated.

Parameters such as age, gender, clinical manifestations,
imaging characteristics, and EEG findings and types were
recorded. The EEGs were reviewed by the same
neurologist experienced in interpreting EEGs and
epilepsy. Each patient's reason for requesting EEG, final
neurological diagnosis, and department for EEG
requisition were documented. EEG outcomes were
categorized into the following groups: normal, focal
epileptiform activity, generalized epileptiform activity,
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and non-epileptiform abnormalities (such as slow
activity). Normal variants were encompassed within the
normal EEG classification. The rationale for the EEG
request was categorized into several classifications,
including epilepsy, patients with a first seizure,
syncope/pre-syncope, psychogenic non-epileptic
seizures (PNES), altered consciousness, transient global
amnesia (TGA), central nervous system (CNS) infection,
sleep disorders, movement disorders, and others. In
instances where patients underwent multiple EEGs, each
recording was documented separately if the reasons for
EEG demands varied. The EEG's contribution to the
patient’s management was deemed significant if it
resulted in a modification to the patient's diagnosis or
treatment regimen. This included instances where the
EEG confirmed or modified diagnoses, guided treatment
adjustments such as the adaptation of antiepileptic drug
regimens, directed further diagnostic investigations,
particularly when MRI abnormalities were present, or
differentiated between epileptic and non-epileptic
events such as psychogenic non-epileptic seizures
(PNES), thus guiding appropriate therapies.

The MRI scans were performed using a standard 1.5 Tesla
MRI machine at the Radiology Department of Harran
University Faculty of Medicine. The MRI results were
evaluated by an experienced radiologist who interpreted
the images in a blinded manner. The MRI abnormalities
identified in our cohort encompassed gliotic changes,
mesial temporal sclerosis, focal cortical dysplasias,
intracranial masses (including meningiomas and other
tumors), cerebrovascular diseases such as intracranial
hemorrhages, infarcts, subdural and subarachnoid
hemorrhages, as well as sequelae of previous
cerebrovascular events, EEG and MRI were deemed
concordant if both detected pathological abnormalities
in matching areas.

Ethical approval for this study was granted by the local
ethics committee of Harran University Medical Faculty in
2024, with the assigned protocol number being
HRU/24.02.01.

Data acquisition was facilitated through Microsoft Excel,
while statistical analyses were conducted utilizing SPSS
statistical software version 25 (IBM Inc., NC, USA).
Categorical variables were expressed as frequencies with
accompanying percentages, with statistical comparisons
performed using the Pearson Chi-square and Fisher exact
tests. A significance threshold of p<0.05 was applied to
determine statistical significance.

Results

During the study period, 1626 patients underwent EEG.
After excluding EEGs with artifacts or repetitive EEGs,
1217 patients were included in the study. 656 EEGs were
obtained from female patients, whereas 561 were from
male patients. The mean age was 34.4+16.5 years and
ranged from 18 to 90 years. EEGs were performed as
routine, sleep deprived, and sleep EEGs. 1103 were
routine EEGs, 32 were sleep-deprived and 82 were sleep
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EEGs. While 936 EEGs were reported as normal and 83 as
slow, 136 had focal, and 62 had generalized epileptiform
activity. 821 patients had a history of epilepsy. A total of
1217 EEGs, including 1053 from neurology outpatient
clinics, 75 from neurology inpatient wards, and 39 from
neurology intensive care units, were directly requested
by the neurology department. 13 EEGs were requested
from the emergency department, 25 from other
inpatient wards, and 12 from other intensive care units
(Table 1).

When the reasons for requesting EEG were analyzed, the
3 most common reasons were epilepsy, presentation
with presyncope/syncope, and PNES respectively (Table
2). Of the 43 patients who had a first seizure, 18 were
diagnosed with symptomatic seizure and 20 were
diagnosed with epilepsy in the following period. 4
patients were diagnosed with PNES and 1 patient with
presyncope/syncope. Of the 20 patients newly diagnosed
with epilepsy, 7 had normal EEG and abnormal EEG
results were detected in 13 patients.

Table 1. Comparative Analysis of EEG Patterns by EEG Type, Epilepsy History, and Requesting Departments

EEG Patterns

oL Focal Generalized
Non Epileptiform - -
Normal Abnormalities Epileptiform Epileptifor
Activity m Activity
Routine 845 82 120 56
EEG Type Sleep Deprived 24 0 5 3
Sleep 67 1 11 3
Epilepsy History 580 57 130 54
N(.eu.rology Outpatient 841 55 113 a4
Clinic
Neurology Inpatient Clinic 43 13 13 6
The  Department EEG  was | Neurology ICU 17 7 8 7
R ted
equeste Emergency Department 10 1 0 2
Other Inpatient Clinic 16 5 2 2
Other ICU 9 2 0 1
EEG: Electroencephalography, ICU: Intensive Care Unit
Table 2. EEG Patterns According to the Reason for Requesting an EEG
EEG Results
o Focal Generalized
Non Epileptiform - S
Normal L Epileptiform  Epileptiform
Abnormalities L. L.
Activity Activity
Epilepsy patients 579 57 130 56
Patients with a first seizure 28 8 3 4
Syncope/Pre-syncope 158 3 0 0
PNES 57 0 1 0
Altered consciousness 17 5 0 1
The Reason for Requesting an EEG
TGA 35 1 0 0
CNS Infection 4 3 1 1
Sleep Disorders 10 1 0 0
Movement Disorders 28 0 0 0
Other 20 5 1 0

CNS: Central Nervous System, EEG: Electroencephalography, PNES: Psychogenic Non-Epileptic Seizures, TGA: Transient Global Amnesia

Out of the 202 patients with MRI abnormalities, 39
exhibited focal epileptiform anomalies on EEG, with 32 of
these cases (82%) showing concordance between MRI
and EEG results. 577 (46.5%) of EEG's contribution to
patient management was deemed significant. EEGs from
the neurology service influenced the clinical course of
patients in 70.7% of cases, while those from the
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neurology intensive care unit impacted 69.2%. In the
emergency department, EEGs contributed to patient
management in 53.8% of instances. However, EEGs from
the neurology outpatient clinic had a lower contribution
rate, at 44.3%. The most common final diagnosis was
epilepsy (Figure 1).
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Movement
TGA: 3%

Altered
consciousness due to -
non-neurological
causes; 1%

PNES: 5%

Syncope/Pre- /
syncope; 13%

Sympthomatic
Seizure; 2%

Figure 1. Final Diagnoses

PNES: Psychogenic Non-Epileptic Seizures, TGA: Transient Global Amnesia

Discussion

Over eight decades since its discovery, the standard EEG
has persisted as a secure, non-invasive, cost-effective,
and bedside method for assessing neurological function.
In the clinical management of epilepsy, the timing for
conducting a standard EEG is vital for ensuring superior
patient care. Although advancements in neuroimaging
have enhanced the detection of structural abnormalities
within the central nervous system, EEG remains
indispensable in offering crucial diagnostic information
that influences therapeutic decisions.? EEG plays a pivotal
role in diagnosing epilepsy, guiding the selection of
antiepileptic medications, assessing treatment efficacy,
conducting initial evaluations for alternative invasive
therapies, and gauging seizure recurrence risk following
medication cessation.”"1° Epilepsy patients constitute the
most commonly evaluated group in routine EEG
laboratories.>!? In the present study, epilepsy was the
leading cause of EEG requests.

In our investigation, the majority of referrals originated
from neurologists, particularly those from outpatient
clinics. Our study revealed that only 15% of routine
neurology outpatient EEGs exhibited epileptiform
changes. These results are consistent with those
reported by Monif et al.® In routine EEG laboratories,
roughly half or sometimes even more of the EEG
recordings may vyield normal results.> In this
investigation, 77% of EEGs exhibited normal findings. This
aligns with Monif et al.'s study, which reported that 67%
of routine EEGs were normal. The elevated rate of normal
EEGs is influenced by patient selection, especially with
many referrals for syncope, presyncope, and psychogenic
non-epileptic seizures. This occurrence was attributed to
the predominant referral of our patients from outpatient
clinics, where the available time for each patient was
restricted. Additionally, The sensitivity of EEG for

Disorders; 2%

Sleep Disorders; 1%

__Others; 4%

Figure 1. Final Diagnoses
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diagnosing epilepsy is low, ranging from 25% to 56%,
whereas its specificity is much higher, between 78% and
98%. The differences in case selection, EEG recording
techniques, antiepileptic drug usage, and definitions of
epilepsy account for these varied ranges. Overall,
findings from these studies, including ours, suggest that
EEG is effective for confirming ("ruling in") but not
excluding ("ruling out") the diagnosis of epilepsy.!® These
findings highlight the importance of careful clinical
consideration and appropriate EEG requests to enhance
diagnostic utility.

EEG has been shown to have prognostic utility in
assessing the likelihood of seizure episodes following an
initial unprovoked seizure event.!* In patients newly
diagnosed with epilepsy, the initial EEG test revealed that
53% exhibited abnormal brain activity patterns,
specifically epileptiform abnormalities. However, it is
noteworthy that following a first unprovoked seizure
episode, a normal interictal EEG is frequently observed,
indicating that a single normal EEG does not rule out the
diagnosis of epilepsy.l® Patients presenting with an
unprovoked first seizure have a 21-45% risk of recurrent
seizures within the first two years after the first seizure.?
In our cohort, 65% of patients with newly diagnosed
epilepsy had abnormal EEG findings and seizures
recurred in the following period in approximately 47% of
patients with a first seizure.

Differentiating epileptic seizures from paroxysmal non-
epileptic events continues to be a critical and challenging
task in the routine clinical practice of neurologists and
epileptologists.'® While the utility of EEG for this patient
cohort remains a subject of debate, it is commonly used
in clinical practice for differential diagnosis. Azman-iste
and colleagues reported that the highest frequencies of
normal EEG findings were associated with patients
experiencing non-epileptic paroxysmal attacks and
individuals referred for EEG due to other conditions,
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including sleep disorders, movement disorders, and
headaches.? Similar to their study, the highest
occurrences of normal EEG outcomes were detected in
patients for whom EEG testing was conducted based on
preliminary diagnoses of movement disorders, PNES, and
syncope or presyncope episodes in our research.
Although neuroimaging techniques have become the
dominant approach for detecting intracranial lesions,
EEG maintains a vital role in the diagnostic toolkit,
especially during the presurgical examination of epilepsy
patients.’! In the present study, magnetic resonance
imaging (MRI) abnormalities were identified in 202
participants, with concordance between EEG findings
and MRI observations present in roughly 82% of the
patients with focal epileptiform activity.

Our investigation ascertained that EEG conducted on
46.5% of the subjects played a pivotal role in patient care
management. The literature demonstrated that
confirmed diagnoses or influenced the management of
patients in half of performed EEGs. The notion prevails
that the appropriateness of EEG requests would be
enhanced if they were exclusively made by
neurologists.®>!” In addition to solutions in the literature,
such as publishing guidelines, making it easier for the
doctor requesting to communicate with the neurologist,
and including sufficient information in EEG request
forms®, we believe that increasing the time allocated per
patient in outpatient clinics and the level of knowledge of
physicians about seizures will be helpful to prevent
unnecessary requests in our country.

In conclusion, the present study demonstrates the
essential role of EEG in patient management and
underscores the importance of its careful application.
Our findings highlight that while EEG is effective for
confirming a diagnosis of epilepsy, it is not reliable for
excluding it, underscoring the need for careful clinical
evaluation and judicious use of EEG in diagnostics.
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ABSTRACT

Objective: Apoptosis resistance and increased proliferation rates are
characteristics of cancer cells. The anticancer properties of rosemary
(Rosmarinus officinalis L.) extract (RE) have been demonstrated in a
small number of in vivo and in vitro animal studies; however, no
research has investigated the role of RE in human non-small cell lung
cancer (NSCLC) A549 and H1299 cells, and its underlying mechanism
of action remains unknown. In the current study, we examined the
effects of RE on human non-small cell lung cancer cell proliferation,
survival, and apoptosis.

Methods: NSCLC cell lines A549 and H1299 were incubated with (2.5
ug/ml, 5 pug/ml, 7.5 pg/ml, 10 ug/ml, and 12.5 pg/ml) doses of RE for
12, 24, and 48 hours. MTT, Annexin V-PI, and caspase 3/7 assay kit
were performed to detect the cell viability, apoptosis and necrosis.
Results: According to MTT analysis, the viability of A549 and H1299
human lung cancer cells was reduced by approximately 49.74% and
47.76%, respectively, for 24 hours by treatment with a dose of 5
pg/ml RE. The results of Annexin V-PI staining and Caspase 3/7
activation showed that RE had a greater effect on inducing cell death
and necrosis.

Conclusion: In conclusion, we can say that rosemary extract has both
apoptotic and antiproliferative properties on human lung cancer cells.
We might propose that additional investigation is necessary to
ascertain the therapeutic impacts of rosemary extract.

Keywords: Annexin V-PI, A549, rosemary extract, Caspase 3/7, H1299

oz

Amag: Apoptoz direnci ve artan proliferasyon oranlari kanser
hucrelerinin karakteristik 6zelligidir. Biberiye (Rosmarinus officinalis
L.) ekstresinin (BE) antikanser ozellikleri, az sayida in vivo ve in vitro
hayvan galismasinda gosterilmistir; ancak BE'nin insandaki Kuguk
Hucreli Olmayan Akciger Kanseri (KHDAK) A549 ve H1299
hicrelerindeki roliinii arastiran arastirma yoktur ve bunun altinda
yatan etki mekanizmasi belirsizligini korumaktadir. Bu calismada
BE'nin insandaki Kuguk Hucreli Olmayan Akciger Kanseri hiicre
hatlarinin ¢ogalmasi, canliligi ve apoptoz Uzerindeki etkilerini
arastirdik.

Yontem: KHDAK hiicre hatlari A549 ve H1299, 12, 24 ve 48 saat siire
boyunca (2,5 pg/ml, 5 pug/ml, 7,5 pug/ml, 10 ug/ml ve 12,5 pg/ml) BE
dozlariyla inkibe edildi. Hucre canlihgl, apoptoz ve nekrozu
belirlemek igin MTT, Annexin V-PI ve kaspaz 3/7 kiti kullanildi.
Bulgular: MTT analizine gore, A549 ve H1299 insan akciger kanseri
hucrelerinin canliligl, 5 pg/ml BE doz tedavisiyle 24 saat boyunca
yaklasik sirasiyla %49,74 ve %47,76 oraninda azaldi. Annexin V-PI ve
Kaspaz 3/7 aktivasyonunun sonuglari, BE'nin hicre dlimini ve
nekrozu indiklemede biyuk bir etkiye sahip oldugunu gosterdi.
Sonug: Sonug olarak biberiye ekstresinin insan akciger kanseri
hucreleri tzerinde hem apoptotik hem de antiproliferatif 6zelliklere
sahip oldugunu soyleyebiliriz. Biberiye ekstresinin terapotik etkilerini
belirlemek igin daha fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: Annexin V-PI, A549, biberiye ekstresi, Caspase
3/7,H1299
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Introduction

The majority of cancer-related fatalities are caused by
lung cancer.! Lung cancer includes non—small-cell lung
cancer (NSCLC; approximately 85%) and small-cell lung
cancer (SCLC; approximately 15% of all lung cancers).?
Adenocarcinoma, large cell carcinoma, and squamous
cell carcinoma are the three primary subtypes of NSCLC.3
Despite the use of powerful chemo- and radiation
therapy, less than 20% of people with NSCLC survive for
five years. This disease is particularly aggressive.
Research into novel therapeutic options for this
aggressive kind of cancer is required because the
resistance of NSCLC to existing medicines is a rising
concern.t

According to Hanahan and Weinberg, cancer has six
distinct characteristics: it continues to exhibit
proliferative signals, avoids growth suppressors, resists
cell death, permits replicative immortality, stimulates
angiogenesis, and initiates invasion and metastasis.’
Plant-based natural materials have been screened to find
numerous potential medicinal compounds. Certain
medications, such as etoposide, which is derived from
the mandrake plant and Queen Anne's lace, and
docetaxel and paclitaxel, which are derived from the bark
and wood of the Nyssaceae tree, are presently being
effectively used in the treatment of cancer.®

The Mediterranean region is home to the plant
Rosmarinus officinalis L., a member of the Lamiaceae
(mint) family with a diversity of medicinal and culinary
uses. The primary polyphenols present in rosemary
extract (RE) are rosmarinic acid (RA), carnosol (CN), and
carnosic acid (CA).”

Diterpenic compounds of the plant are recognized to
have a broad range of biological activities, containing
antifungal,® antibacterial,® anticancer,’® antioxidant,
antiangiogenic,*? anti-inflammatory,*3 and
chemoprotective.'* Additionally, rosmarinic acid has a
broad range of biological properties, the most notable of
which are anti-inflammatory,*® anti-oxidative,'® 7 anti-
apoptotic,'® antifibrotic,*® and neuroprotective.?
Among other health advantages, plants high in
polyphenols have drawn a lot of interest for their
anticancer capabilities. The investigation of novel and
potentially useful mechanisms of action, in addition to
new chemical classes of anticancer drugs, is possible
through the study of natural products.?

It has been discovered that RE and a few of its polyphenol
constituents, such as CA, RA, and CN, have strong
anticancer properties. Research employing cancer cells
from the breast,??2* pancreas,?® prostate,?® and liver?*?’
has demonstrated that treatment with RE inhibits the
growth and viability of cancer cells and induces
apoptosis.

A small number of research have investigated how RE
administration affects tumor growth in vivo in animals.
Inhibitory effects have been reported in myeloid
leukemia, colon, prostate, and skin cancer models.26- 2831
In this study, we aim to investigate the effects of
rosemary extract on human non-small cell lung cancer
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(NSCLC) A549 and H1299 cell proliferation, survival, and
apoptosis.

Methods

Plant Material

The aerial parts of Rosmarinus officinalis were used in the
study. Plant samples were collected during the flowering
stage from Tirkiye. Plant samples were kept in the
shadow and dried. A 70% ethanolic extract was prepared
from the plant material by sonication. The extract was
then filtered and concentrated. The dried extract was
weighed and stored at +4°C until further study.

Cell Culture

Human non-small-cell lung cancer cell lines H1299 (CRL-
5803) and A549 (CCL-185) were provided by the ATCC
(Manassas, VA, USA). The A549 and H1299 cell lines were
grown in Dulbecco’s Modified Eagle’s Medium (DMEM)
(Thermo Fisher Scientific, USA) and RPMI-1640 medium
(Thermo Fisher Scientific, USA), respectively. The cultures
were then placed in an incubator at 37°C in 5% COzand
supplemented with 1% penicillin- (Capricorn Scientific,
Germany) and 10% fetal bovine serum (Capricorn
Scientific, Germany). The cells were placed in ninety-six-
well plates and six-well plates for cell viability and flow
cytometry, respectively, after being trypsinized with
0.25% trypsin at 80-90% confluence.

An Assessment of Cell Viability Using the MTT Assay
The effects of various doses (2.5 pg/ml, 5 pug/ml, 7.5
pg/ml, 10 ug/ml, and 12.5 pg/ml) of rosemary extract 32
on human lung cancer cells H1299 and A549 were
assessed over 12, 24, and 48 hours using the MTT cell
viability test. H1299 and A549 cell lines (5x103 cells/well)
were seeded into 96-well plates including medium and
incubated overnight. After incubation, RE at different
concentrations was diluted in cell culture medium and
added to the dishes. Plates were incubated for 12, 24,
and 48 hours at 37 °C in 5% CO2. The fresh medium and
15 pl of MTT solutions were added and incubated for four
hours under the same circumstances. Then, 100 ul
isopropanol-HCl to dissolve the formed dark blue
formazan crystals was applied and incubated for half an
hour in a dark condition. The untreated cells served as
the control. Epoch Microplate Reader (Winooski, USA)
was used to read the wells at 570 nm. Each assay was
performed three times. We used GraphPad Prism
software (San Diego, CA, USA) to analyze the data and
determine the inhibitor doses (ICso) required to achieve
50% inhibition of cell viability.

Flow Cytometry

Annexin V-PI Analysis

A549 and H1299 cells adhered to the plate were
detached with trypsin-EDTA (Capricorn Scientific,
Germany). Then, all cells were collected, and washed
with phosphate-buffered saline (PBS), and the
concentration was set to 1 x 10° cells in 100 pl. The cell



Alimogullari et al.,

solution was put into 12 x 75 mm polystyrene tubes, and
1X Annexin Binding Buffer, 5 pl of Annexin V-FITC, and
propidium iodide (PI) were added. After an incubation
period of 15 minutes at rt, the cells were examined using
an ACEA NovoCyte (USA) flow cytometry device.

Caspase 3/7 Activity Assay

In 6-well plates, H1299 and A549 cell lines were first
seeded at a density of 5 x 10° cells per well and left to
culture for the entire night. After that, the cells were
treated with rosemary extract and incubated at 37 °C for
24 hours. After incubation, cells were collected in 0.5 ml
of warm medium and incubated with a caspase 3/7
detection reagent for 1 hour at 37 °C. The cells were then
rinsed and suspended in 0.5 milliliters of assay buffer. In
the cells, caspase 3/7 activity was assessed using the
NovoCyte D3000 flow cytometry instrument (USA). The
process was used to determine the activation levels of
caspases 3/7, which are indicators of the induction of
apoptosis in the treated cells.

Statistical Analysis

The statistical analysis was assessed using version 8.4.2
of GraphPad Prism (San Diego, CA, USA). Two-way
ANOVA and Tukey's test for the multiple comparisons of
means were used to assess the significance of the data
between the groups. The statistical significance level was
accepted as p < 0.05.
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Results

Cytotoxic Effects of RE on A549 and H1299 Human Lung
Cancer Cells

The effects of rosemary extract on cell viability at various
concentrations and durations are demonstrated in Figure
1. Rosemary extract was treated at 0, 2.5, 5, 7.5, 10, and
12.5 pg/ml doses for H1299 and A549 human lung cancer
cells. The incubation times were 12, 24, and 48 h. As
shown in Figure 1 rosemary extract demonstrated potent
cytotoxicity against human lung cancer cell lines, A549
and H1299 with ICso being at 5.041 pg/ml and 4.151
pug/ml respectively for 24 h (Figure 1). Furthermore,
according to MTT analysis, the viability of A549 and
H1299 human lung cancer cells was reduced by
approximately 49.74% and 47.76%, respectively, for 24
hours by treatment with a dose of 5 ug/ml RE.

The Impact of RE on Cell Viability, Apoptosis, and
Necrosis in A549 and H1299 Cells

The Annexin V-PI assay was carried out following
rosemary extract administration to determine which
stage of apoptosis is mostly caused by the extract. A549
and H1299 human cell lines were treated with 4 ug/ml
and 5 pg/ml rosemary extract for 24 hours. As a control,
untreated cells were used. It was found in both A549 and
H1299 cell lines treated with 5 pg/ml RE, reduced cell
viability, induced apoptosis and necrosis compared to the
control and 4 ug/ml RE dose (Figure 2).
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Figure 1. The effect of different concentrations of rosemary extract on the cell viability of A549 and H1299 human lung cancer cells. RE reduces cell viability
in A549 and H1299 human lung cancer cells. All experiments were performed three times.
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Figure 2. The effect of RE on apoptosis, and cell viability in A549 and H1299 lung cancer cells. The percentages of early and late apoptotic cells, necrotic
cells, and cell viability were assessed by flow cytometry. Annexin V-PI staining was applied following RE treatment in A549 and H1299 lung cancer cell lines
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Percentages of necrotic cells, late and early apoptotic
cells, and cell viability were assessed by flow cytometry.
Annexin V-PI staining was performed after RE treatment
at 4 pg/ml and 5 pg/ml in H1299 and A549 cells. As a
control, untreated cells were used. The four groups (Q2-
1, Q2-2, Q2-3, and Q2-4) represent necrosis (Annexin V-
negative/Pl-positive), late apoptosis (Annexin V-
positive/Pl-positive), cell  viability  (Annexin V-
negative/Pl-negative), and early apoptosis (Annexin V-
positive/Pl-negative) that are identified by flow
cytometry.

In comparison with the control group, it was determined
that cell viability gradually reduced as the dose increased
and there was a decrease, especially in the groups given
5 pg/ml RE both in A549 and H1299 cell lines.
Furthermore, the apoptotic and necrotic cells were

150
* %k ¥ mu Viability
1
* %k k k mm Apoptotic
©w 1004 Lo Bl Necrotic
]
5]
‘s ok ok ok
2 504 *l*** ) * ok ok k

S OO IR R IRG]
oéé b}}o,‘} ooéé b?}q,‘) Gook‘ b*o,‘}

AS549

increased with the treatment of 5 ug/ml RE compared to
the control and 4 pug/ml dose of RE (Figure 3).

Assessment of Caspase 3/7 assay

One accurate indicator of apoptosis is the activation of
caspase 3/7. This assay measures caspase 3/7 activity to
determine the composition and percentage of cells in
various phases of apoptosis. A549 and H1299 lung cancer
cell lines, including both 4 ug/ml and 5 pg/ml RE treated
and untreated control cells, were subjected to caspase
3/7 assessment.

Similar to Annexin V results especially at doses of 4 ug/ml
and 5pg/ml rosemary extract increased caspase
activation compared to the control group at 24 hours in
A549 and H1299 cells. (Figure 4).
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Figure 3. RE stimulates apoptosis in A549 and H1299 cell lines. *: p < 0.05, **: p < 0.01, ***: p <0.001, ****: p < 0.0001.
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Figure 4. Caspase 3/7 activation as an apoptotic marker in human lung cancer cell lines A549 and H1299 Caspase 3/7 activities in these cells were

evaluated by flow cytometry.

Compared to control group, it was determined that
apoptosis or caspase 3/7 activation was increased
according to doses. It was determined that 5 ug/ml
rosemary extract treatment has the highest caspase 3/7
activation in both H1299 and A549 cells (Figure 5).

ek ok
5004 —— 50
5 5 * ok kK
£ £ 1
s 40 35 404
2 g
~ 304 * %k %k ~ 304
] 1 ™
3 204 9 20+
[y [+
o o
& 104 % 10
0 o
0- 0-
\«0\ &6\\ éé‘\ «° &@\ é@\
s W ¥ SRS
A549 H1299

Figure 5. Rosemary affects caspase 3/7 activities in A549 and H1299
cells. RE affects caspase 3/7 activities significantly in two cancer cell
lines. *: p<0.05, **: p<0.01, ***: p < 0.001, ****: p <0.0001.
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Discussion

Plants are the source of a number of drugs used in the
treatment of cancer.3¥34 High polyphenolic plant-derived
extracts have also demonstrated anticancer properties,
such as green tea,® rosemary extract,> and specific
polyphenols like quercetin,?” oleuropein, etc.

Following foodomics techniques, the antiproliferative
action of polyphenol-rich extracts from rosemary has
been shown in a variety of cancer cell lines in recent
years.®

Rosemary’s phytochemical components, which include
phenolic acids (e.g., chrologenic acid caffeic acid,
rosmarinic acid, gallic acid), triterpenes (e.g., oleanolic
acid, ursolic acid, betulinic acid), and flavonoids (e.g.,
salvigenin, genkwanin, apigenin, scutellarein,
cirsimaritin) are responsible for these health-promoting
qualities.*® The anti-neurodegenerative, antioxidant,
antibacterial, anti-inflammatory, hypolipidemic,
hypoglycemic, hypotensive, antiatherosclerotic,
anticancer, and antimutagenic qualities of rosemary have
been shown in both in vivo and in vitro studies.*!
Rosemary (Rosmarinus officinalis) is a well-liked herb in
both culinary and traditional medicine. It possesses
pharmacologic properties for cancer treatment and
chemoprevention, according to recent studies. Tai et al.
assessed whether RE and its three primary active
ingredients carnasol (CS), rosmarinic acid (RA), and
carnosic acid (CA) could increase the antiproliferation
activity of cisplatin (CDDP), and assess the
antiproliferative activity of RE against human ovarian
cancer cells. Utilizing human ovarian cancer A2780 and
its CDDP-resistant daughter cell line A2780CP70, they
demonstrated that RE had strong antiproliferation
action, with ICso (50 percent inhibitory concentration)
measured at 1/1000 and 1/400 dilutions, respectively.
With CDDP, RE improved the antiproliferation effect on
A2780 and A2780CP70 cell lines. They have shown that
by altering the cell cycle at several stages, RE suppressed
the growth of ovarian cancer cells.*

The antiproliferative ability of rosemary cell lines against
human HT-29 colorectal cancer cell line has been
examined by Urquiza-Lépez et al. Three rosemary cell line
cultures were established: green (RoG), yellow (RoY), and
white (RoW). Cell aggregates were sorted based on color.
After 48 hours of treatment with the RoW extract (ICso of
49.63 pg/ml), the antiproliferative activity test against
HT-29 colon cancer cells using the MTT assay showed
that the viability of the HT-29 cells was impaired.*?

The most prevalent cancer diagnosed in men in North
America is prostate cancer, which is usually categorized
as androgen receptor positive or negative based on
androgen receptor (AR) expression. Hormone therapy is
a treatment option for AR-positive prostate cancer;
however, AR-negative prostate cancer is aggressive and
has no response to hormone therapy. The research in the
literature has indicated that RE possesses anti-
inflammatory, anti-cancer, and antioxidant properties.
Jaglanian et al. discovered that administering RE to the
androgen-insensitive PC-3 prostate cancer cell led to a
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notable suppression of Akt, mTOR signaling, migration,
proliferation, and survival. These results imply that RE
has strong anti-prostate cancer properties. Aside from
cell proliferation, RE treatment resulted in a dose-
dependent inhibition of cell survival with ICso values of
4.17 pg/ml and 2.43 pg/ml for 22RV1 and PC-3 cell lines,
respectively. 4

The most prevalent malignancy in women to be
diagnosed is breast cancer. Chemotherapy agents have
been established in part because of compounds
originating from plants. The impacts of rosemary extract
on TN MDA-MB-231 cells survival/apoptosis,
proliferation, mTOR, and Akt signaling were investigated
by Jaglanian and Tsiani. In a dose-dependent manner, RE
impeded the proliferation and survival of the MDA-MB-
231 cells. Moreover, RE promoted the cleavage of PARP,
a hallmark of apoptosis, and reduced the
phosphorylation/activation of Akt and mTOR. According
to their research, RE affects important signaling
molecules contained in cell proliferation and survival and
possesses strong anticancer capabilities against TN
breast cancer.”®

The spread of melanoma skin tumors is fast expanding
worldwide, and their high resistance to cytotoxic agents
contributes to their malignancy. Therefore, novel
cytotoxic medication treatments would be highly
beneficial in improving the prognosis of melanoma. The
impact of a rosemary hydroalcoholic extract on the
survival of the human melanoma A375 cell was examined
by Cattaneo et al. Using MTT and Trypan blue tests, the
impact of the crude extract or purified components on
the growth of cancer cells was examined. Cell growth was
hindered by rosemary extract in a time- and dose-
dependent manner. Extract dilutions at ratios of 1:120,
1:240, and 1:480 significantly decreased cellular
metabolic activity. The anti-proliferative impact was
visible as early as 24 hours and was strengthened at 48
and 72 hours. After a 72-hour incubation period, the
estimated ICso was 1:480. %

As mentioned above, there is some research in the
literature about the anticancer effects of rosemary
extract on several cancer cell lines however, there was a
limited study focused on lung cancer cells. In the current
study, we examined the possible effects of RE on human
lung cancer cell lines A549 and H1299. Firstly to select the
inhibition concentrations of rosemary extract, an MTT
assay was used to verify the cell survival of H1299 and
A549 human lung cancer cells after being treated with
2.5, 5, 7.5, 10, and 12.5 pg/ml of rosemary extract. The
durations of incubation were 12, 24, and 48 hours. The
strong cytotoxicity of rosemary extracts against the
human lung cancer cell lines A549 and H1299 with ICso
values of 5.041 pg/mland 4.151 pg/ml, respectively, over
a 24-hour period.

Apoptosis is a normal physiological mechanism of cell
death that removes undesired cells while preserving
tissue equilibrium. Additionally, pathological
circumstances and extreme stress can cause it to
happen.*’
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Two natural extracts, high in carnosic acid and rich in
curcuminoid compounds, turmeric root extract (TE) and
rosemary leaf extract (RE) were tested in vitro by using
Annexin V and caspase 3/7 experimental protocols. Using
the identical extract quantities and experimental setup,
the researchers discovered that TE alone was a more
potent cell therapy than RE alone. Caspase 3/7 activation
and Annexin V staining demonstrated that TE had a
higher effect on triggering cell apoptosis and a similar
result was obtained from the combination treatment
with just half the concentration of each extract.*®

To ascertain which stage of apoptosis the rosemary
extract mostly causes, the Annexin V assay and caspase
3/7 assays were performed after the extract was
administered. It was discovered that A549 cells treated
with 5 pg/ml rosemary extract induced apoptosis and
necrosis also reduced cell viability. In the current study,
we found a dose-dependent inhibition of A549 and
H1299 human lung cancer cell proliferation with
rosemary extract treatment.

It has been reported that rosemary extract decreases
Akt/mTOR/p70S6K activation and inhibits the survival
and proliferation of A549 human lung cancer cells. 2
Similarly an experimental study has shown that inhibition
of non-small cell lung cancer survival and proliferation by
rosemary extract is related to the activation of AMPK and
ERK.* In the present study, we observed that rosemary
extract has both apoptotic and antiproliferative
properties on human lung cancer cells. Further research
is required in the future to completely elucidate the
molecular mechanisms.

In an experimental study, MG-63 bone osteosarcoma cell
line viability was importantly reduced with increasing
concentration of analyzed extract (beyond 300 pg/mL for
rosemary dry extract). Their findings indicated that
apoptosis is one of the basic mechanisms included in the
cytotoxic properties of the analyzed extract.>®In another
study in CT-26 mouse colorectal cancer cells, the authors
indicated that ginger and rosemary could induce cell
death by early apoptosis.>! In the study by Jang et al., the
findings demonstrated that rosmarinic acid (RA) mainly
boosted the number of cells in late apoptosis and
necrosis, while suberoylanilide hydroxamic acid (SAHA)
mainly boosted the number of cells in early apoptosis in
the DU-145 cell line. Also, in the PC-3 cell line, RA boosted
the number of early apoptotic cells, and SAHA boosted
the number of late apoptotic cells compared to NC
(DMSO0).%? Likewise the literature, we also examined the
effects of rosemary extract on H1299 and A549 human
lung cancer cells and found the early and late apoptotic
index by using flow cytometry.

In summary, we may say that rosemary extract has both
antiproliferative and apoptotic effects on human lung
cancer cells. More research is needed to fully understand
the medicinal potential of rosemary extract.
Furthermore, the effect of RE noticed in human lung
cancer cells brings out the possibility of using rosemary
as a supplement/addition to existing treatments in high-
grade tumors, which have limited medical treatment but
can be treated with surgical intervention. We suggest
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that further research (such as in vivo studies) is needed
to evaluate rosemary extract's therapeutic effects.
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ABSTRACT

Objective: Inflammatory bowel disease patients are prone to be
anemic at diagnosis and follow-up. As it is a common extra-
intestinal manifestation, its early identification and treatment
are essential. We aimed to evaluate the frequency, types, and
predictors of anemia and its treatment in pediatric inflammatory
bowel disease patients.

Methods: The electronic records of pediatric IBD patients who
attended our outpatient clinics between 1 April 2018 and 01 May
2019 were retrospectively evaluated. Patients who had the
results of hemoglobin, hematocrit, mean corpuscular volume,
iron indices, vitamin B12 level, folic acid level, reticulocyte count,
C-reactive protein, and erythrocyte sedimentation rate at least
once on a single day were included in the study. Laboratory
results associated with anemia and disease activity index scores
at three- and six-months follow-ups were recorded. Anemia was
diagnosed according to WHO criteria in childhood. Anemia, risk
factors, and management of anemia were determined.

Results: Forty patients were included in the study. At first
evaluation, anemia was observed in 38.1% of Crohn’s disease
patients and 57.9% of ulcerative colitis patients. Iron deficiency
anemia was the main type of anemia in both groups. The rate of
anemia decreased at follow-up. Out of 40 patients, 21 had
treatment at the initial evaluation. Active disease was the only
predictor of iron deficiency anemia.

Conclusion: Anemia was common in pediatric inflammatory
bowel disease patients, ranging between 25-47.5% during the 6-
month follow-up in our study. Iron deficiency anemia was the
main type of anemia. Having active disease was the only risk
factor for anemia. The treatment of anemia and iron deficiency
without anemia should be kept in mind in parallel with anti-
inflammatory treatment.

Keywords: Anemia, inflammatory bowel disease, children, iron
deficiency

oz

Amag: inflamatuvar bagirsak hastaligi olan hastalar tani ve takip
sirasinda anemik olmaya egilimlidir. Anemi, yaygin bir ekstra-
intestinal bulgu oldugundan, erken taninmasi ve tedavisi
o6nemlidir. Bu calismada pediatrik inflamatuar bagirsak hastalig
olan hastalarda aneminin sikligini, tipini, risk faktorlerini ve
tedavisini degerlendirmeyi amagladik.

Yontem: 1 Nisan 2018 ile 01 Mayis 2019 tarihleri arasinda
poliklinigimize bagvuran pediatrik IBH hastalarinin elektronik
kayitlari  retrospektif olarak degerlendirildi. Hemoglobin,
hematokrit, ortalama korpuskiler hacim, demirle ilgili belirtegler,
B12 vitamini dizeyi, folik asit diizeyi, retikllosit sayisi, C-reaktif
protein ve eritrosit sedimentasyon hizi sonuglarina ayni giin
icerisinde en az bir kez bakilmis olan hastalar ¢alismaya dahil edildi.
Ug ve altr aylik takiplerde anemi ile iliskili laboratuvar sonuglari ve
hastalik aktivite indeksi skorlari kaydedildi. Cocukluk ¢aginda anemi
tanisi WHO kriterlerine gore konuldu. Anemi, risk faktorleri ve
anemi tedavisi belirlendi.

Bulgular: Kirk hasta calismaya dahil edildi. ilk degerlendirmede
Crohn hastalarinin %38,1'inde, Ulseratif kolit hastalarinin ise
%57,9'unda anemi gozlendi. Her iki grupta da ana anemi tipi demir
eksikligi anemisiydi. Takiplerde anemi oraninin azaldigi goraldi.
Kirk hastadan 21'i ilk degerlendirmede tedavi aldi. Aktif hastaliga
sahip olma demir eksikligi anemisinin tek risk faktoriydu.

Sonug: Pediatrik inflamatuvar bagirsak hastaligi olan hastalarda
anemi, 6 aylik takipte %25-47,5 arasinda degismekte olup, sik
gorulmektedir. Demir eksikligi anemisi aneminin ana tipiydi. Aktif
hastaliga sahip olmak anemi igin tek risk faktoruydu. Anti-
inflamatuvar tedaviye paralel olarak anemi ve anemi olmaksizin
demir eksikliginin tedavisi de ¢ocukluk ¢agi inflamatuvar bagirsak
hastaliginda akilda tutulmalidir.

Anahtar Kelimeler: Anemi, inflamatuvar barsak hastaligi, gocuklar,
demir eksikligi
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Introduction

Anemia is a frequently seen extra-intestinal
manifestation of inflammatory bowel disease (IBD). Its
prevalence in adult studies varies between 6% and
74%.2 Studies evaluating the prevalence of anemia in
pediatric IBD are scarce, but children are more likely to
have anemia than adult IBD patients. This can be
explained by a more extensive disease course and the
tendency of children to anemia in general.>*

In IBD patients, the main types of anemia are iron
deficiency anemia (IDA) and anemia of chronic disease
(ACD). Vitamin B12 deficiency, folic acid deficiency, drug-
induced anemia, and hemolysis are other etiologic
factors.>®

It is not surprising to find a pediatric IBD patient anemic
at diagnosis. However, anemia is reported during follow-
up visits even during remission of pediatric IBD.” As IBD-
related anemia is not found to be correlated with
remission, it shouldn’t be underestimated. Determining
the etiology of anemia and starting the appropriate
treatment is crucial as it affects growth and quality of
life.®

This study aimed to examine the types of anemia, assess
the connection between anemia and disease severity,
and evaluate the treatment response to anemia in
pediatric IBD.

Methods

The study was approved by the ethics committee of
Kocaeli University Hospital (KU GOKAEK 2019/225) and
were performed in accordance with the ethical standards
of the institutional and/or national research committee
and with the 1964 Helsinki Declaration and its later
amendments. The electronic records of pediatric IBD
patients who attended our outpatient clinics between 1
April 2018 and 01 May 2019 were retrospectively
reviewed. Patients who had hemoglobin (Hb), hematocrit
(Hct), mean corpuscular volume (MCV), iron indices,
vitamin B12 level, folic acid level, reticulocyte count, C-
reactive protein (CRP), and erythrocyte sedimentation
rate (ESR) obtained at least once on a single day were
included in the study. The first time including all these
data was accepted as the initial evaluation. If the patients
didn’t have all these parameters on a single day, they
were excluded from the study. Hb, hct, MCV, iron indices,
CRP, and ESR levels of these patients were recorded at
three-month and six-month follow-ups, if accessible.
Patients with hemoglobinopathy disorders and those
who had been administered blood transfusions were
excluded from the study.

Clinical data (age, gender, disease type, age at diagnosis,
disease duration, disease activity, disease location) and
data associated with the therapy (current medications
used for the treatment of IBD, medications used for
treatment of anemic patients, and laboratory response
to the treatment) were collected from the electronic
medical records of patients. To evaluate disease activity,
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the Pediatric Crohn’s Disease Activity Index (PCDAI) or
the Pediatric Ulcerative Colitis Activity Index (PUCAI)
scores of patients were calculated retrospectively from
the electronic records at the initial evaluation, at three-
month and six-month follow-ups.

Anemia was defined according to the World Health
Organization’s (WHO) criteria in childhood.® The level of
inflammation was determining factor to define iron
deficiency and anemia of chronic disease. A ferritin level
of <30 pg/L, when CRP was <10 mg/L, or a ferritin level of
<100 pg/L when CRP was >10 mg/L, was consistent with
iron deficiency. Anemia of chronic disease was defined as
a ferritin level of >100 pg/L and transferrin saturation
(TfS) <%20 in the presence of biochemical (CRP >10 mg/L)
or clinical evidence of inflammation.*® B12 deficiency was
defined as a level of <191 ng/L and folate deficiency as a
level of serum folate <3.8 ng/L.

Iron sucrose infusion was given as intravenous therapy.
IV iron requirement was calculated according to
Ganzoni’s formula.'* For IV ferrous sulfate, the following
calculation was used to determine the total iron deficit
for initial repletion: total cumulative dose (mg) = [target
Hb (12 g/dL) - actual Hb] x weight (kg) x 0,24 + [15 x
weight (kg)]. To prevent adverse reactions, the maximum
daily dose of iron sucrose was limited to 200 mg/day or
4mg/kg/day. It was diluted in 100 mL of normal saline
and administered for 1 hour on each day.'? Ferrous
sulfate was the preferred oral iron formulation. Response
to anemia treatment was evaluated by the change in
hemoglobin levels three months and six months after the
initial evaluation in those treated for more than one
month.

Statistical Analysis

IBM SPSS 20.0software (IBM Corp., Armonk, NY,
USA) was used for statistical analyses. The Shapiro-Wilk
test was used to examine if a variable was normally
distributed. Numerical variables were quoted as mean
valuest, standard deviation, and median (25th-75th
percentile). Categorical variables were expressed as
frequencies (percentages). Differences based on the
evaluation time were evaluated depending on normality.
When normal distribution for the variable was provided,
one-way ANOVA was used for repeated measurements.
If the normality wasn’t provided, the variables were
evaluated with Friedman’s two-way analysis of variance.
Binary logistic regression analysis was performed in order
to determine risk factors for iron deficiency anemia. The
relationship between categorical variables was evaluated
by chi-squared and McNemar analyses. P values of <0.05
were considered significant for two-tailed tests.

Results

The number of IBD patients who met the criteria was 40.
Of these patients, 21 (52.5%) were diagnosed with
Crohn’s disease and 19 (47.5%) with ulcerative colitis.
The overview of the study is shown in Figure 1. The
characteristics of the patients are given in Table 1. A
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statistically significant difference was observed in gender
between the two groups (p<0.001). There was a female
predominance in patients with UC. Active disease
according to PCDAI and PUCAI was higher in UC (57.9%)
than in CD (42.1%) (p=0.350). Upper gastrointestinal
system endoscopy was performed in 90.5% of CD
patients. Of these patients, 7 (33.3%) had upper Gl
involvement. Among CD patients, 5 (23.8%) had colonic
involvement, and 16 (76.2%) had ileocolonic
involvement. CRP was significantly higher in patients with
CD than in UC (p=0.036).

Anemia was observed in 8 (38.1%) of CD patients and 11
(57.9%) of UC patients at initial evaluation (Table 2).
Anemia type mainly consisted of iron deficiency anemia
in both groups. Mean hemoglobin levels were measured
12.5 £ 1.9 g/dl in CD and 11.2 + 1.9 g/dl in UC at the
beginning (p=0.04). There was a statistically significant
difference between the groups in terms of ferritin
(p=0.003). B12 was deficient in 4 of the CD patients and
1 of the UC patients. These patients had no anemia.
Table 3 shows the data related to anemia and disease
activity for all IBD patients initially, at three months, and

six months after the initial evaluation. The rate of anemia
decreased gradually. Iron deficiency anemia was the
primary type of anemia in each assessment. According to
PCDAI or PUCAI, patients who have active disease
decreased during follow-up.

Regarding possible risk factors of iron deficiency anemia,
the diagnosis, the duration of the disease, the activity of
the disease, having anti-TNF treatment, and early-onset
IBD were evaluated. In the multivariate binomial logistic
regression analysis, the activity of the disease was the
only predictor of iron deficiency anemia (Table 4).

The management of anemia and iron deficiency was
evaluated. Out of 40 patients, 21 had treatment at the
first evaluation. This treatment consisted of oral iron
(18/21, 85.7%), intravenous (iv) iron (2/21, 9.5%),
combination therapy of oral iron, and B12 (1/21, 4.8%).
At three months, 13 of the total patients (40.6%) had
treatment for anemia or iron deficiency. Of these
patients, 10 (76.9%) had oral iron therapy, and 3 (23%)
had iv iron therapy.

First Evaluation
(Month 0)

Second Evaluation

(Month 3)

Third Evaluation
(Month 6)

Crohn's disease
n=21

Ulcerative colitis
n=19

Crohn's disease
n=15

Ulcerative colitis
n=17

Crohn's disease

n=19

Ulcerative colitis

n=17

Disease duration*
21 (10.5-40.5)

Disease duration
14 (1-47)

Disease duration
21 (11-44)

Disease duration
17 (4-37.5)

Disease duration
31(19-47)

Disease duration

20 (8.5-59)

Figure 1. Overview of the study. *Median (Interquartile range)
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Table 1. Characteristics of pediatric IBD patients at first evaluation

Crohn's disease (n=21) Ulcerative colitis (n=19) P-value
Age, months; median (IQR) 188 (145.5-208.5) 188 (130-197) 0.537
Gender, females; n (%) 3(15.8) 16 (84.2) <0.001
Age at diagnosis, months; median (IQR) 163 (127.5-180.5) 170 (76-190) 0.830
Disease duration, months; median (IQR) 21 (10.5-40.5) 14 (1-47) 0.390
Height z-score, mean + SD 0.55+0.85 0.43+1.18 0.137
Weight z-score, mean * SD 0.71+1.17 0.49+1.33 0.580
BMI z-score, mean * SD -0.89+1.42 -0.87+1.22 0.953
Disease activity
PCDAI PUCAI

Remission; n (%) 13 (61.9) 8(42.1)
Mild; n (%) 3(14.3) 5(26.3)
Moderate; n (%) 3(15.8)

5(23.8)
Severe; n (%) 3(15.8)
Active disease 8(38.1) 11 (57.9) 0.350
Treatment
5-aminosalicylic acid; n (%) 11 (57.9)
Systemic corticosteroids; n (%) 2(9.5) 2(10.5)
Azathioprine; n (%) 10 (47.6) 1(5.3)
Methotrexate; n (%) 2(9.5)
Anti-TNF; n (%) 5(23.8)
Exclusive enteral nutrition; n (%) 2(9.5)
Combination therapy*; n (%) - 4(21)
None; n (%) - 1(5.3)
C-reactive protein (mg/L), median (IQR) 7.49 (0.9-61.1) 1.1 (0.3-3.6) 0.036
Sedimentation (mm/h), median (IQR) 9 (5.5-32.5) 20 (7-35) 0.668
Albumin (g/dl), median (IQR) 4.1(3.5-4.3) 4.1(3.6-4.4) 0.688

BMI: Body mass index; IQR: Interquartile range; PCDAI: Pediatric Crohn’s disease activity index; PUCAI: Pediatric ulcerative colitis activity index. Systemic
corticosteroids consisted of methylprednisolone.

*Combination therapy consisted of 5-aminosalicylic acid and azathioprine, systemic corticosteroid and azathioprine, systemic corticosteroid and 5-
aminosalicylic acid. Anti-tumor necrosis factor agent was infliximab.

Table 2. Characteristics and laboratory parameters of pediatric IBD patients related to anemia at first evaluation

Crohn's disease (n=21) Ulcerative colitis (n=19) P-value
Anemia; n (%) 8(38.1) 11 (57.9) 0.35
Hemoglobin (g/dl); mean + SD 12.5+1.9 11.2+1.9 0.04
Hematocrit (%); median (IQR) 37.1(33.5-41.7) 35.1(31-37.4) 0.041
Mean corpuscular volume (fl); mean £ SD 76.4 +£10.7 76 +7.86 0.79
Red cell distribution with, %; median (IQR) 15.3 (14-18.2) 16 (13.9-20) 0.573
Reticulocyte count (1076/pL); median (IQR) 0.053 (0.038-0.070) 0.055 (0.045-0.070) 0.491
White blood cell count (1073/ pL); median (IQR) 7.5 (6.35-9.97) 8.37 (6.88-11.5) 0.247
Platelet cell count (1073/ uL); median (IQR) 384.4+114.4 392.48 +143.91 0.846
Serum iron (ug/dl); median (IQR) 40 (19-65) 32 (17-59) 0.452
Ferritin (ng/ml); median (IQR) 29.3 (13.4-38) 9.9 (7.3-25.4) 0.003
TIBC (png/dl); mean + SD 336.6 £62.3 368.73 £50.7 0.086
Transferrin saturation (%); median (IQR) 13 (6-16.5) 8(4-17) 0.196
Vitamin Bi2 (pg/ml); median (I1QR) 273 (215.5-338) 310 (267-439) 0.078
Folate (ng/ml); median (IQR) 10.4 (6.8-13.8) 6.65 (5-8.2) 0.027
Anemia type
Iron deficiency anemia (IDA); n (%) 6/8 (75) 10/11 (90.9)
Anemia of chronic disease (ACD); n (%) - -
IDA+ACD; n (%) 2/8 (25) 1/11(9.1)
B12/folate deficiency anemia - -
Thiopurines - -
Iron deficiency; n (%) 19/21 (90.5) 17/19 (89.5)

IQR: Interquartile range, SD: Standard deviation, TIBC: Total iron binding capacity
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Table 3. Characteristics and laboratory parameters related to anemia at first evaluation and at follow-up

First evaluation Three months later Six months later P-value
Anemia; n (%) 19/40 (47.5) 10/32 (31.3) 10/36 (25)
Anemia type
Iron deficiency anemia (IDA); n (%) 16/19 (84.2) 10/10 (100) 6/10 (60)
Anemia of chronic disease (ACD); n (%) 2/10 (20)
IDA+ACD; n (%) 3/19 (15.8) 2/10 (20)
Iron deficiency; n (%) 36/40 (90) 23/32 (57.5) 29/36 (80.6)
Hemoglobin (g/dl); mean * SD 11.89+1.99 12 +1.59 12.5+1.74 0.056
Hematocrit (%); mean + SD 35.89+5.19 35.92£4.16 37.74 £4.56 0.018
Mean corpuscular volume (fl); mean £ SD 76 +9.37 77.6519.2 79.56 +£9.21 0.005
Serum iron (ug/dl); median (IQR) 33.5(18.25-59.75) 52.5(23.75-97.25) 54 (34-73.75) 0.288
Ferritin (ng/ml); median (IQR) 20.9 (8.6-36) 15.95 (10.67-30.3) 24.45 (13.8-36.8) 0.361
TIBC (pg/dl); mean £ SD 351.87+59 337.69+425 343.11 +53.29 0.541
Transferrin saturation (%); median (IQR) 8.5 (6-16.75) 14.5 (7-27) 17 (9.25-23.75) 0.025
ESR; median (IQR) 18.5 (6.25-32.75) 18 (8-23.25) 17 (8-22.75) 1
CRP; median (IQR) 2.6 (0.7-10.3) 2.58(0.67-11.52) 2 (0.64-5.5) 0.547
Active disease; n (%) 19/40 (47.5) 14/32 (43.7) 11/36 (30.5)

ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, IQR: Interquartile range, SD: Standard deviation, TIBC: Total iron binding capacity

Table 4. Simultaneous Multivariate Binary Logistic Regression Analysis of
Factors Predictive of Iron Deficiency Anemia Among Pediatric IBD Patients

Odds ratio 95% CI P-value
Diagnosis (vs. Crohn's disease) 1.832 0.336-9.998 0.484
Duration 0.980 0.947-1.014 0.244
Activity (vs. inactive disease) 11.553 2.289-58.295 0.003
Anti-TNF (vs. no anti-TNF) 0.850 0.055-13.242 0.908
Age group (vs. >120 months) 1.691 0.247-11.576 0.593

Anti-TNF: Anti-tumor necrosis factor
Discussion

In this study, the rate of anemia was 47.5% at the initial
evaluation, decreasing to 31.3% at three months and 25%
at six months. These rates were consistent with other
studies evaluating anemia during follow-up in pediatric
|BD_13—18

In these studies, the prevalence of anemia at diagnosis
ranged between 54.9-77%.1417 One or two years after the
diagnosis; the range was between 27.8-65%. Goodhand
et al.’® evaluated consecutive patients with IBD attending
pediatric, adolescent, and adult outpatient clinics in April
2009. The prevalence of anemia was 70% in children and
42% in adolescents.’® Unfortunately, because of the
missing data, we weren’t able to evaluate the prevalence
of anemia at diagnosis.

Iron deficiency anemia was the most common type of
anemia in each evaluation, which is compatible with
previous studies.’>'18 |ron deficiency without anemia
was even more common than any kind of anemia. These
findings might be explained by poor iron intake,
gastrointestinal bleeding, and increased disease activity.
Anemia prevalence declined gradually at follow-up,
probably due to the treatment of anemia and lower
disease activity.

In this study, we also compared the characteristics of
patients with ulcerative colitis and Crohn’s disease. There
wasn’t a statistically significant difference in the anemia
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rate between groups. On the other hand, hemoglobin,
hematocrit, and ferritin levels were significantly lower in
ulcerative colitis patients, probably owing to higher
disease activity indices and significant blood loss in UC.
In a study by Aljomah et al.’3, ferritin was found to be
lower in UC patients, too.

Iron therapy was given to 21 of the total patients. Of
these patients, 15 had iron deficiency anemia, and 6 had
iron deficiency without anemia. The percentage of
anemic patients receiving iron therapy (78.9%) was
higher than the percentages found in other
studies.1*1>1718 Byt our sample size was smaller than the
sample sizes in other studies. The treatment rate of iron-
deficient patients without anemia was 30%. This lower
rate of treatment made us think that treatment of iron
deficiency was overlooked more than iron deficiency
anemia. As pediatric gastroenterologists, we are
probably more involved in putting the patient into
remission. Besides, there might be a misconception that
treating the patient with anti-inflammatory drugs will
correct anemia simultaneously. There are other concerns
mentioned in other studies. Goodhand et al.'® suggested
that there was no published evidence showing that oral
iron improved the quality of life in pediatric IBD.
Moreover, the side effects of oral iron and the risk of
exacerbation caused by oral iron were other drawbacks
mentioned in the literature.>>18

In our study, the therapy mainly consisted of oral iron.
Only two patients had intravenous therapy at the first
evaluation. They both had active inflammation. One of
these patients had severe anemia. The other patient had
anemia unresponsive to oral iron therapy. At three
months, ten patients had oral iron, and three patients
had iv iron therapy. These three patients had moderate
anemia, which was unresponsive to oral iron. lron
supplementation and the decrease in disease activity
might be accounted for the improvement in the anemia
rate at follow-up. Both oral and iv iron therapy were well
tolerated. No side effects were reported. Gisbert et al.*®
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reported in their study that iron treatment was safe and
well-tolerated, and a beneficial impact on hemoglobin
concentration and quality of life was observed in adult
patients.

Simultaneous binary logistic regression analysis showed
that active disease was the only factor predictive of
anemia. It wasn’t surprising as similar results have been
reported in other studies.’®!® Goodhand et al.?® reported
that the key determinants were the activity of the disease
and being a pediatric patient as they compared the
anemia prevalence between different age groups.
Gerasimidis et al.’® found that active disease was the
strongest determinant of anemia at diagnosis and after
one year of follow-up. In terms of disease activity, our
study revealed that activity indices of IBH (PCDAI and
PUCAI) were predictors of anemia. Interestingly, Aljomah
et al.® reported that PCDAI and PUCAI were poor
predictors of anemia, and the degree of anemia was
consistent with inflammatory markers in their study.
Our study had some limitations. Because the study was
retrospective, we weren’t able to collect all the necessary
data. We had to choose the first time, including
information about hematologic parameters,
inflammatory markers, and activity indices as the initial
evaluation, which made our number of patients relatively
small.

The key strength of this study is that it contains data
describing the type of anemia and the relationship
between activity indices and anemia. Additionally, it
gives information about the treatment of anemia and
anemia rate during follow-up visits.

In conclusion, this study confirms that anemia (especially
iron deficiency anemia) and iron deficiency without
anemia have high rates in each evaluation of pediatric
IBD patients. Having a higher disease activity index was
found to be a risk factor for anemia. As these results
were consistent with other studies, pediatric
gastroenterologists should raise their awareness of
anemia and iron deficiency without anemia in patients
with IBD. Anemia screening tests should be kept in mind
each visit and should be done if needed. To provide a
better quality of life, the treatment of anemia should be
considered in parallel with anti-inflammatory treatment.
However, further studies are required to figure out the
treatment of anemia.
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ABSTRACT

Objective: Multiple sclerosis is a chronic, progressive disease, leading
to significant psychological impacts on patients and their caregivers.
This study focuses on the psychological impact on caregivers of
Multiple Sclerosis patients, particularly examining the correlation
between the severity of disability and depression, caregiver burden
and self-stigma.

Methods: The study included 65 Multiple Sclerosis patients and their
caregivers. Caregivers were assessed using the Beck Depression
Inventory, ZARIT Burden Interview, Self-Stigma of Depression Scale
and patients were evaluated using the Expanded Disability Status
Scale. Statistical analysis was performed using IBM SPSS Statistics 17.
Results: The study found higher scores in Beck Depression Inventory,
Self-Stigma of Depression Scale and ZARIT Burden Interview among
female caregivers, indicating a greater burden. Unemployment and
lower educational backgrounds were significantly correlated with
increased caregiver burden. A positive correlation was observed
between the severity of the patient's disability and caregiver burden.
Caregivers with mental illnesses reported higher levels of burden and
depression.

Conclusion: The study underscores the multifaceted impact of
Multiple Sclerosis on caregivers, highlighting the need for
comprehensive care approaches that include psychological support,
education, and socio-economic assistance for caregivers. This holistic
approach is essential for improving the overall management of
Multiple Sclerosis, benefiting both patients and their caregivers.
Keywords: Multiple sclerosis, caregiver burden, depression

oz

Amag: Multipl Skleroz, hastalar ve onlarin bakim verenleri tizerinde
onemli psikolojik etkilere yol agan kronik, ilerleyici bir hastaliktir. Bu
¢alismanin amaci, Multipl Skleroz hastalarinin bakim verenleri
tizerindeki psikolojik etkiye odaklanarak, 6zellikle engelliligin siddeti
ile depresyon, bakim verenin yiki ve kendini damgalama arasindaki
iliskiyi incelemektedir.

Yontem: Calismaya 65 Multipl Skleroz hastasi ve onlarin bakim
verenleri dahil edilmistir. Bakim verenler Beck Depresyon Envanteri,
ZARIT Yik Olgegi, Kendini Damgalama Olgegi; hastalar ise
Genisletilmis Engellilik Durum Olgegi kullanilarak degerlendirilmistir.
Istatistiksel analiz IBM SPSS istatistik 17 kullanilarak yapilmistir.
Bulgular: Arastirmada Beck Depresyon Envanteri, Kendini
Damgalama Olgegi ve ZARIT Yiik Olgegi'nde kadin bakim verenlerde
daha yiiksek puanlar elde edilmistir. issizlik ve diisiik egitim diizeyleri
artan bakim veren yuki ile anlamh bir sekilde iligkilendirilmistir.
Hastanin engelliligi ile bakim veren yuki arasinda pozitif bir iligki
gozlemlenmistir.

Sonug: GCalismamiz, Multipl Skleroz’un bakim verenler tGzerindeki cok
yonli etkilerini vurgulayarak, bakim veren igin psikolojik destek,
egitim ve sosyo-ekonomik yardimi igeren kapsamli yaklagimlarinin
gerekliligini vurgulamaktadir. Bu butiinsel yaklagim, hem hastalarin
hem de bakim verenlerin genel yonetimini gelistirmek igin esastir.
Anahtar Kelimeler: Multipl skleroz, bakim veren yiiki, depresyon
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Egilmez Sarikaya and Efendi, Exploring the Psychological Burden on Caregivers of Multiple Sclerosis Patients

Introduction

Multiple sclerosis (MS) is a chronic inflammatory
demyelinating progressive disease in the central nervous
system. Progressiveness leads to neurological disabilities.
The global median prevalence of MS is 33 in every
100,000. Incidence and prevalence rates continue to rise
worldwide.!

The clinical presentation of MS is highly diverse. All kinds
of neurological symptoms may occur as a result of
involvement of any part of the central nervous system
from the spinal cord to the cerebral cortex. The most
common symptoms and signs include vision loss, sensory
complaints, muscle weakness, ataxia, nystagmus,
bladder dysfunction, fatigue and cognitive involvement.
In addition to physical and cognitive signs, psychiatric
findings are also frequent in MS patients. The lifetime risk
of major depression in MS patients can reach 50%.
Depression presumably affects the frontotemporal
networks due to MS lesions and also develops secondary
to a chronic disease.?

While the physical and cognitive impacts on patients are
well-documented, MS also significantly affects
caregivers, necessitating a comprehensive treatment
approach that includes their well-being. MS is thought to
affect both the patient physically, cognitively and
psychologically and the caregiver as the disability
increases.> Thus, MS treatment must be more than a
patient-centered approach and include the caregiver as
well.*

This study aims to bridge the gap in literature regarding
the psychological impact on caregivers of MS patients,
focusing on the severity of disability and its correlation
with depression, caregiver burden, and self-stigma.

Methods

The study includes 65 patients and 65 caregivers having
applied to Kocaeli University Multiple Sclerosis
Outpatient Clinic in the July 2021-January 2022 period,
met the exact Multiple Sclerosis criteria according to the
McDonald criteria and agreed to participate in the study.
Caregivers were assessed for mental health and daily
contact with patients. We conducted neurological
examinations using the Expanded Disability Status Scale
(EDSS) and administered the Beck Depression Inventory
(BDI), ZARIT Burden Interview (ZBl), and Self-Stigma of
Depression Scale (SSDS) to caregivers. Ethical approval
was obtained, and participants provided informed
consent.

Measurement Instruments

Beck Depression Inventory (BDI)

The Inventory consists of 21 questions. The score varies
between 0 and 63 and the severity of depression
increases as the score rises.
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ZARIT Burden Interview (ZBI)

The Interview consists of 22 items including the
subgroups of Mental Tension and Private Life, Irritability
and Restriction, Deterioration in Social Relations and
Economic Burden. The severity of burden increases as the
score rises.

Self-Stigma of Depression Scale (SSDS)

The scale is a 14-item measure consisting of Internalized
Fear of Stigma and Self-Degradation subgroups. The
assessment is performed by a 5-point Likert scale. A form
prepared for patient relatives is also used. The higher the
score, the higher the self-stigma.

Expanded Disability Status Scale (EDSS)

The Expanded Disability Status Scale is the most widely
used disability scale for MS patients. The Scale provides
effective and reliable assessment at every stage of the
disease. This scale is mainly based on the evaluation of
functional systems. The evaluation is made between 0
and 10 points. 0 points indicate normal neurological
examination and 10 indicates death due to MS.

Statistical Analysis

We used IBM SPSS Statistics 17 for statistical analysis. We
used histogram charts and Kolmogorov-Smirnov test for
examining the conformity of the variables to normal
distribution. We used mean, standard deviation, median,
minimum, and maximum values to present descriptive
analyses. In cases where the data did not show normal
distribution, we evaluated groups of 2 with the Mann
Whitney U test and groups of 2+ with the Kruskall Wallis
test. We used the Spearman Correlation Test in the
analysis of measurement data. The cases with p < 0.05
were statistically significant results.

Results

The mean age of the patients (54 female, 11 male) is
45.35+10.82. The mean age of the caregivers (26 female,
39 male) is 42.16+£16.08. The caregivers are spouses
(n=32), sons or daughters (n=22), mothers (n=8), fathers
(n=2) and brothers or sisters (n=1). Forty-six of the
caregivers are married and 19 single. The mean age of
disease onset is 34.95+10.26. The mean of Disease
Duration is 10.92+8.07 and the mean of Duration of Care
is 8.2617.59. The mean EDSS score of the patients is
4.28+2.20 (Table 1).

BDI Total, SSDS-social withdrawal, ZBI Total, Mental
Tension and Private Life, Irritability and Restriction scores
were higher in female caregivers than in males (p < 0.05).
There are no significant differences between the groups
in the tests for the degrees of relationship and marital
status. SSDS Total, SSDS-social withdrawal, SSDS-
inadequacy, ZBI Total, Mental Tension and Private Life,
Irritability and Restriction, Deterioration in Social
Relations, and Economic Burden scores are higher in the
unemployed caregivers than in the employed ones.
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Table 1. Sociodemographic Data

n %

Female 26 40.00
Gender of Caregiver

Male 39 60.00

Female 54 83.08
Gender of Patient

Male 11 16.92
Marital Status of Married 46 70.77
Caregiver Single 19 29.23
Marital Status of Married 53 81.54
Patient Single 12 18.46

Spouse 32 49.23

Brother/Sister 1 1.54
Closer_1ess of Mother 8 12.31
Caregiver

Father 2 3.08

Son/Daughter 22 33.85
Job Status of No 28 43.75
Caregiver Yes 36 56.25
Job Status of No 43 66.15
Patient Yes 22 33.85
Caregiver cares for | No 59 90.77
another person Yes. 1 person. 6 9.23
Self-Care Need of No 36 55.38
Patient Yes 29 44.62

“n: Total number

BDI Total, SSDS-social withdrawal, SSDS-inadequacy, ZBI
Total, Mental Tension and Private Life, Irritability and
Restriction, Deterioration in Social Relations, Economic
Burden, and Dependence scores are higher in the
caregivers of the patients in need of self-care than in the
caregivers of those with no self-care problems (p < 0.05).
SSDS Total, SSDS-social withdrawal and SSDS-inadequacy
scores are in the caregivers of the patients non-adherent
to the treatment than in those with adherent patients.
BDI Total and Deterioration in Social Relations scores are
higher in the non-adherent patients than in the
treatment-compliant patients. We compared physical
ilinesses of the caregivers and any additional ilinesses of
the patients with BDI Total, SSDS subscales’ total, ZBI
Total, Mental Tension and Private Life, Irritability and
Restriction, Deterioration in Social Relations, Economic
Burden, and Dependence scores and found no
statistically significant results.

Mental Tension and Private Life, Deterioration in Social
Relations and Economic Burden scores are higher in the
caregivers with mental illnesses than in those with no
mental illnesses. BDI Total, SSDS Total, SSDS-social
withdrawal, SSDS-inadequacy, ZBI Total, Mental Tension
and Private Life, Irritability and Restriction, Deterioration
in Social Relations, Economic Burden, and Dependence
scores are higher in the relatives of the caregivers with
mental illnesses. There are no significant differences
between the caregivers’ scores in terms of alcohol and
cigarette use.
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Considering the scale scores of the patients according to
the presence of verbal violence to the caregivers, we
found the scores are significantly lower in the relatives of
the patients with no verbal violence.

We found an inverse relationship between Caregiver’s
Educational Background and SSDS Total, SSDS-social
withdrawal, SSDS-inadequacy, ZBI Total, Mental Tension
and Private Life, Irritability and Restriction, Deterioration
in  Social Relations and Economic Burden and
Dependence scores (p < 0.05). There is a positive
correlation between Disease Duration and ZBI Total,
Mental Tension and Private Life, Irritability and
Restriction and Dependence scores. There is a positive
correlation between the EDSS score and SSDS Total,
SSDS-social withdrawal, SSDS-inadequacy, ZBI Total,
Mental Tension and Private Life, Irritability and
Restriction, Deterioration in Social Relations, Economic
Burden and Dependence scores.

Discussion

MS is a progressive disease that mostly affects the
productive young population. Early disability and
incapacity to work cause an increase in the burden for
both the patient and his/her environment. The studies
show that approximately 50% of MS patients will need
help in walking, psychological treatment and
rehabilitation, and as a result, their economic efficiency
will decrease.’

With a wide range of findings and functional limitation,
MS patients and their families adapt to major lifestyle
changes and many constraints in daily life. The patient
loses autonomy and begins to need the presence of a
caregiver for daily activities as the disease progresses.
Thus, the studies that examined the relationship
between the characteristics of MS patients and of
caregivers and analyzed the effect of this relationship on
the quality of the caregiver’s life are important for their
impact on the prognosis of the disease.?®’

The findings of this study contribute valuable insights into
the psychological and social burdens experienced by
caregivers of multiple sclerosis patients. Our results align
with existing literature, emphasizing the multifaceted
impact of MS not only on patients but also on those who
care for them.

The higher scores in Beck Depression Inventory (BDI),
Self-Stigma of Depression Scale (SSDS), and ZARIT Burden
Interview (ZBI) among female caregivers, as observed in
our study, resonate with previous research indicating
gender differences in caregiving burden and mental
health outcomes.®® This underscores the need for
targeted support strategies that address the unique
challenges f aced by female caregivers.

Our findings highlight the significant impact of
unemployment and lower educational backgrounds on
caregiver burden. This is consistent with the broader
literature on chronic diseases, which suggests that
socioeconomic factors play a crucial role in the wellbeing
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of caregivers.’%! These factors should be considered in
the development of support programs for caregivers.
The positive correlation between disease duration, EDSS
scores, and caregiver burden aligns with previous
studies.>13 As MS progresses, the increasing physical and
cognitive impairments in patients intensify the demands
on caregivers, leading to greater psychological and social
challenges.

Our study also found that caregivers with mentalillnesses
experienced higher levels of burden and depression, a
finding that is echoed in the literature.'**> This highlights
the importance of mental health support for caregivers,
not just as a means of improving their own wellbeing but
also as a crucial factor in the quality of care they provide.
The significant impact of verbal violence on caregiver
burden is a critical finding, suggesting that the emotional
aspects of the caregiver-patient relationship can
profoundly affect caregiver wellbeing. This aspect of
caregiving in MS has been less explored in the literature
and warrants further investigation.

These findings have important implications for the
management of MS. They underscore the necessity of
adopting a holistic approach to MS treatment, one that
extends beyond the patient to include support for
caregivers.  This  approach aligns with the
recommendations of Hauser and Cree'® and Makhani and
Tremlett’, who advocate for comprehensive care
strategies in MS that address both physical and
psychological needs.

While our study provides important insights, it is not
without limitations. The single-center nature and the
relatively small sample size may limit the generalizability
of the findings. Future research should aim to include a
more diverse and larger sample, possibly incorporating
longitudinal studies to better understand the evolving
nature of caregiver burden over time.

In conclusion, this study highlights the significant burden
borne by caregivers of MS patients, influenced by factors
such as gender, employment status, educational
background, and the severity of the patient's condition.
Addressing these challenges requires a multifaceted
approach that includes psychological support, education,
and socio-economic assistance for caregivers, alongside
the medical management of MS patients.
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OPIOID VE METAMFETAMIN KULLANIM BOZUKLUGU TANILI HASTALARDA
OZSEFKAT, iYi OLUS VE BAGLANMA OZELLIKLERI

SELF COMPASSION, WELLBEING AND ATTACHMENT STYLES IN PATIENTS WITH OPIOID
AND METAMFETAMINE USE DISORDER
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Amag: Madde kullanim bozuklugu, tim toplumu ilgilendiren ve ¢ok
yonli ele alinmasi gereken kronik psikiyatrik bir rahatsizliktir. Madde
kullanim bozukluklarinin gelisiminde ve devam etmesinde etkili
olabilecek birgok faktér bulunmaktadir. Bu g¢alismada, opioid ve
metamfetamin kullanan hastalarda 6z-sefkat, iyi olus kavramlari
incelenecek ve hastalarin baglanma stilleri arastirilacaktir. Ayrica bu
kavramlarin kontrol grubuyla karsilastiriimasi hedeflenmistir.
Yéntem: Calismamizda 30 opioid (OKB), 31 metamfetamin kullanim
bozuklugu (MKB) tanili hasta ile 30 kisiden olusan kontrol grubu;
sosyodemografik veri formu, Oz-Sefkat Olgegi (0S0), Psikolojik lyi
Olus Olgegi (I00) ve Iliski Olcekleri Anketi (IOA) &lgeklerini
tamamlamistir.

Bulgular: OKB grubunda iOA-saplantili baglanma ile SO arasinda
negatif yénde (r=-0,537, p<0,01); MKB grubunda [OA-kayitsiz,
saplantili ve giivenli baglanma ile i00 arasinda pozitif yénde anlamli
iliskiler saptanmistir (r=0,428 — 0,499, p<0,05). Kontrol grubuyla
yapilan karsilastirmada, OSO kontrol grubunda metamfetamin
grubundan anlamli olarak farkli (p=0,004), i00 kontrol grubunda hem
metamfetamin hem de opioid grubundan anlamli olarak farkh
saptanmistir (p<0,001). Gruplar arasinda I0A alt 6lgek puan
ortalamalari karsilastirildi.  Gruplar arasinda kayitsiz baglanma
puanlari ortalamalari agisindan istatistiki agidan anlamli fark yalnizca
kontrol grubu ile metamfetamin grubu arasinda saptandi. Kontrol
grubu metamfetamin grubundan anlamli derecede yuiksekti.

Sonug: Bulgularimiz, madde kullanan bireylerde kontrol grubuna gére
0z-sefkat ve iyi olug seviyelerinin anlamli olarak daha diistik oldugunu
gostermis; madde gesidine gore iyi olug ve 6z-sefkat, baglanma stilleri
ile farkh iligkiler kurmustur. Madde kullanim bozukluklar
literaturiinde 6z-sefkat ve baglanma kavramlari terapi hedefi olarak
ele alinmalidir.

Anahtar Kelimeler: Opiyat, metamfetamin, 0z-sefkat, iyi olus,
baglanma

ABSTRACT

Objective: Substance use disorder is a chronic psychiatric disorder
that concerns the whole of society and needs to be assessed as
multidimensional. Many factors may be effective in the development
and maintanence of substance use disorders. We examined self-
compassion, well-being concepts, and the attachment styles of the
patients using opioid and methamphetamine.

Method: 30 opioid (OUD), 31 methamphetamine use disorder (MUD)
and a control group consisting of 30 people; Sociodemographic Data
Form, Self-Compassion Scale (SCS), Psychological Well-Being Scale
(PWBS) and Relationship Scales Questionnaire (RSQ) completed the
scales.

Results: There were significant correlation between the RSQ-
preoccupied and SCS in the OUD group (r=-0.537, p<0.01) and
significant correlations between preoccupied, dismissive and secure
dimensions of RSQ and PWBS (r=0.428 - 0.499, p<0.05). When we
compared the control group with patients' groups, SCS was
significantly different from the methamphetamine group (p = 0.004)
and PWBS was significantly different from both methamphetamine
and opioid groups (p<0.001). The statistically significant difference
between the groups in terms of dismissive subdimension of RSQ was
determined only between the control group and the
methamphetamine group. The control group’s score was significantly
higher than the methamphetamine group.

Conclusion: Our findings shows that self-compassion and well-being
are significantly lower than the control group in the patient groups;
According to the type of substance, well-being and self-compassion
have established different relationships with attachment styles. In
the literature on substance use disorders, the concepts of self-
compassion and attachment should be considered as therapy targets.
Keywords: Opioid, methamphetamine, self-compassion, well-being,
attachment
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Girig

Madde kullanim  bozuklugu, ataklarla seyreden
tekrarlayici, kronik bir psikiyatrik bozukluktur. Klinik
sonuclarinin yaninda bir ¢ok alanda islevsellik kaybi
yaratan bu rahatsizlik giderek toplumun bir¢cok kesimini
etkilemekte ve global bir kriz haline gelmektedir.® Etkili
koruma ve tedavi stratejileri madde kullanim bozuklugu ile
micadelede ayrintili sekilde ele alinmahldir. Madde
kullanimini tetikleyen, stiregen hale gelmesine sebep olan
ve tedavi siirecinde prognozu olumlu ve olumsuz etkileyen
faktorlerin arastirilmasi 6nem arz etmektedir.?

Oz-sefkat, bireyin yasadigi actyi kacinmayarak kabul
etmesi, bu aclyi yasamin bir pargasi olarak goérerek
kendine anlayish ve sefkatli yaklasmasi olarak
tanimlanabilir3  Oz-sefkat cesitli  psikopatolojilerde
arastirilmistir ve ruhsal saglik igcin 6nemli bir yapi olarak
kabul edilir.* Arastirmacilar 6z-sefkatin gelisiminin erken
dénem baglanma tecriibelerinden kaynaklandigini 6ne
siirmektedir.> ¢ Ayrica, 6z-sefkat, bir bireyin tiim insanlar
ile ortak olarak deneyimledigi olumsuz duygular fark
etmesini, anlamasini ve kabul etmesini saglayan duygu
diizenleme teknigidir.” Stres yaratan kosullar altinda
duygu dizenlemenin madde kullanim bozukluklari Gizerine
olan etkisi dusliniildiiglinde 6z-sefkat bagimlilik alaninda
ayrica 6nem arz etmektedir. Literatilirdeki ¢calismalar alkol
kullaniminda koruyucu etkisine odaklansa da diger madde
kullanim  bozukluklarinda da 06z-sefkat kavramina
odaklanilmasi dnerilmektedir.® Shahin ve arkadaslari,
farkh madde bagimhliklari olan 100 hasta ile yaptiklari
calismada, hastalarin orta diizeyde bir 6z-sefkate sahip
olmalarina ragmen asermenin 6z-sefkat ile negatif bir
iliskisi oldugunuu gdstermistir.” Bu calismada spiritiiel iyi
olus kavrami da incelenmis ve 6z-sefkate benzer sekilde
aserme ile negatif yonde bir iliski kurdugu gosterilmistir.
iyi-olus gesitli alt baslhklarda incelenen bir pozitif psikoloji
kavramidir.® Bu alt basliklardan biri olan psikolojik iyi olus,
bireyin kendini gercekgi bir cercevede taniyarak glicini ve
sinirlarini bilmesi; kendinden memnun olmasi olarak
tanimlanabilir.?® Psikolojik iyi olus teorisine gore bireyin
ruhsal saghgi kisinin yasam alanlarindaki islevselligine
baghdir.® Psikolojik iyi olus farkli bagimhlik alanlarinda
kisth da olsa ¢ahsimis bir kavramdir. Universite
ogrencilerinde internet bagimliligi Gzerine yapilmis bir
calismada internet bagimliliginin psikolojik iyi olusla
negatif yénde bir iliski kurdugu saptanmistir.’ Madde
bagimliigi olan erkek bireylerin kontrol grubuyla
karsilastirildigl baska bir calismada psikolojik iyi olusun
hasta grubunda anlamli olarak daha distk oldugu
goésterilmistir.!* Alkol ve madde kullanimi olan ergen
bireylerde yapilan bir galismada ise psikolojik iyi olus
madde kullanimi olan hastalarda alkol kullanimi olanlara
gére daha disiik saptanmistir.’2 Ancak ulkemizde bu
alanda madde kullanim bozuklugu olan bireylerle yapilmis
bir calisma olmadigi goriilmustir.

Baglanma stilleri de, uyusturucu bagimhhgini ve
tekrarlanan  tlketimini  etkileyen ana  faktorler
arasindadir.> Bartholomew baglanma modeli, bireyin
kendi ve digerlerinin benliginde yapmis oldugu i¢sel pozitif
ve negatif degerlendirmelerden temel alan dort baglanma

314

stilinden olusmaktadir. Bartholomew modeli ile madde
kullanimi iliskisini arastiran calismalara bakildiginda daha
cok alkol kullaniminin klinik olmayan orneklemlerde
arastirildigi  goérilmistir.'* McNally ve arkadaslarinin
Universite 6grencilerinde yaptigi c¢alismada kaygih
baglanma  problemli alkol  kullanimi ile iliskili
bulunmustur.’®> Magai benzer sekilde alkol kullanimini
arastirdigi calismada kaygih baglanmanin daha c¢ok
olumsuz duygulanimi azaltmak icin oldugunu ve icme
sikhgl ile pozitif yonde iliskili oldugunu saptamistir.®
Schindler ve arkadaslari ise 2005 yilinda klinik grupla
kontrol grubunu karsilastirarak korkulu baglanmanin
madde bagimliligi olan ergen bireylerde 6n plana giktigini
belirtmistir.*
Calismamizda bu faktorlerden 6z-sefkat, psikolojik iyi olus
ve baglanma stilleri incelenecektir. Calismanin ilerleyen
kisminda eroin kullanan hastalari ifade etmek i¢in opioid
terimi kullanilacaktir. Metamfetamin kullanan hastalarin
profili incelendiginde, diger maddeleri kullanan hastalarin
profilleri ile karsilastiriiginda daha ileri yasta ortaya
¢tkmasi, yalniz yasama oraninin yiksek olmasi, diisiik gelir
gibi farkhliklar oldugu gériilmektedir.r” Bu farkhliklarin, 6z-
sefkat, psikolojik iyi olus ve baglanma gibi parametreleri
de etkileyebilecegi diistinlilerek érneklem belirlenmistir.
Calismamizda opioid ve metamfetamin kullanim
bozuklugu tanili hastalari kontrol grubuyla karsilastirarak
Bartholomew baglanma stilleri ve bagimhlik literatlriine
katki  saglanmasi  amaglanmaktadir.  Calismamizin
hipotezleri:
e Opioid kullanan hastalarda 0z-sefkat skorlari
kontrol grubuna gore daha disuktar.
e Opioid kullanan hastalarda psikolojik iyi olus
skorlari kontrol grubuna gére daha disuktar.
e Metamfetamin kullanan hastalarda 0z-sefkat
skorlari kontrol grubuna gére daha disuktar.
e Metamfetamin kullanan hastalarda psikolojik iyi
olus skorlari kontrol grubuna gére daha dustktir.
e Metamfetamin kullanan hastalarda baglanma
stilleri ile 6z-sefkat ve psikolojik iyi olus skorlari
iliskilidir.
e  Opioid kullanan hastalarda baglanma stilleri ile 6z-
sefkat ve psikolojik iyi olus skorlari iliskilidir.
e Kayitsiz ve korkulu baglanma stilleri opioid ve
metamfetamin  kullanan  hastalarda  daha
yuksektir.

Yontem

Calismaya Ankara Egitim ve Arastirma Hastanesi AMATEM
Klinigi'ne basvuran Ruhsal Bozukluklarin Tanisal ve
Sayimsal El kitabi (DSM-5) tani kriterlerine gore 30 opioid
kullanim bozuklugu (OKB), 31 metamfetamin kullanim
bozuklugu (MKB) tanili hasta ve benzer sosyokultirel
ozelliklere sahip ancak madde kullanim bozuklugu ve ek
psikiyatrik rahatsizligi olmayan 30 saglikh kontrol dahil
edilmistir. Saghkli kontrol grubu hastanede calisan saghk
calisanlarindan olusmaktadir. Arastirmanin  dislama
kriterleri hem hasta hem kontrol grubu igin epilepsi,



Sezer Katar ve ark., Madde Kullaniminda Psikolojik Faktorler

demans, deliryum benzeri organik bir durumun varligi,
anliksal yetiyitimi varligi, son 6 ay icinde EKT almis olmak,
psikoz ve bipolar afektif bozukluk tanilarinin olmasi olarak
belirlenmistir. Calismanin konusu ve amaci anlatildiktan
sonra c¢alismaya katilmayr kabul eden katilimcilarda
aydinlatlmis  onam formu alinmistir.  Katihmcilar
sosyodemografik veri formu ile Ozsefkat Olgegi, Psikolojik
iyi Olus Olgegi ve iliski Olgekleri Anketi’ni doldurmustur.
Calisma icin hastanemizin etik kurulundan onay alinmistir
(tarih: 26/07/2023 no: E-23-1347). Tum prosedirler,
kurumsal ve/veya ulusal arastirma komitesinin etik
standartlarina ve 1964 Helsinki Bildirgesi’ne uygun olarak
gerceklestirilmistir.

Katilimcilarin yas, cinsiyet, medeni durum gibi demografik
bilgileriile kullandigi madde, maddeyi ilk kullandigi yas gibi
klinik bilgileri sosyodemografik veri formu ile toplanmistir.
Katilimcilarin 6z-sefkat seviyeleri Neff (2003) tarafindan
olusturulan; Deniz ve arkadaslari tarafindan Tirkce'ye
uyarlanan Oz-Sefkat Olgegi (0SO) ile belirlenmistir.> 8
Orijinal formunda 26 sorudan olusan olgek, Tirkce
uyarlama c¢alismasinda 1. ve 22. Maddelerin madde
toplam korelasyon degeri 0.30'dan disiik oldugu igin
cikarilarak 24 soruya indirilmistir. 5’li Likert tipinde olan
dlcek tek boyuttan olusmaktadir. Olgekten alinan yiiksek
puanlar yliksek 6z-sefkat seviyesine isaret etmektedir.
Psikolojik lyi Olus Olcegi (i00) Diener ve arkadaslari
tarafindan gelistirilen 5’li Likert tipindedir ve toplamda 8
sorudan olusmaktadir.’® Tek bir boyuttan olusan bu
Olgekte bireylerin amagli, anlamli ve yeterli bir hayat
yasamaya dair dUslnceleri  degerlendiriimektedir.
Olcekten alinan yiiksek puanlar daha iyi bir psikolojik iyi
olusa isaret etmektedir. Olcegi Tirkce gecerlilik ve
giivenilirlik calismasi Telef (2013) tarafindan yapilmistir.?°
Katihmcilarin baglanma stillerini arastirmak amaciyla iliski
Olgekleri  Anketi (i0A) kullanilmistir.  Griffin  ve
Bartholomew tarafindan gelistirilen ve givenli, kayitsiz,
saplantili ve korkulu olmak Gzere dort tip baglanma stilini
arastiran bu olgek 7’li Likert tipindedir ve 17 maddeden
olusmaktadir? 22 Olgegin orijinalinde 30 soru
bulunmaktadir ancak Simer ve Glingor tarafindan yapilan
Tirkgce uyarlama c¢alismasinda madde sayisi 17’ye
indirilmistir. iliski dlgekleri anketinin alt boyut puanlari, her
bir boyut icin belirlenen maddelerin toplaminin madde

sayisina béliinmesi ile elde edilir. Olcegin literatiirle
uyumlu bicimde yapi gecerliligi ve glvenilirligi ylksektir.
Arastirma verisi SPSS (Statistical Package For Social
Sciences for Windows v.22,0, SPSS Inc. Chicago, IL)
aracihgiyla  degerlendirildi. Tanimlayici  istatistikler
ortalama (%) standart sapma, frekans dagihmi ve yiizde
olarak sunuldu. Verilerin dagiliminin normalligi Shapiro-
Wilk’s testi ve histogram grafikleri kullanilarak
degerlendirildi. Gruplar arasindaki karsilastirmalarda
kategorik degiskenler icin Ki-Kare testi kullanildi. Strekli
degiskenler icin ise degiskenler normal dagihm
gosterdiginde One-Way Anova testi, normal dagilim
gostermediginde Mann-Whitney U tesi ve Kruskal-Wallis
testi kullanildi. 3 grup arasindaki anlamli bulunan
degerlerde farkin hangi gruplardan kaynaklandiginin
tespiti icin post hoc analiz yapildi. Degiskenler arasindaki
iliskinin  degerlendirilmesi icin degiskenler normal
dagildiginda Pearson korelasyon analizi degiskenler
normal dagilmadiginda Spearman korelasyon analizi
uygulandi. istatistiksel anlamlihk diizeyi p<0,05 olarak
kabul edildi.

Bulgular

Calisma 91 katilimciyla gergeklestirildi. Katilimcilarin 30
(%33) tanesi opioid kullanicisi, 31 (%34,1) tanesi
metamfetamin kullanicisi ve 30’u (%33) da saglikli kontrol
idi. Katilimcilarin ortalama yasi 31,3 idi. Katilimcilarin
%78’i (n=71) erkek, %22’si (n=20) kadin idi ve 42 (%46,2)
tanesi evli, 49 (%53,8) tanesi bekar ya da bosanmis idi.
Katihmcilarin ortalama egitim siresi 12,1 yil idi.

Gruplar arasinda yas ve cinsiyet dagilimi benzerdi. Medeni
durum bakimindan gruplar arasinda anlamh fark vardi,
kontrol grubunda evli olanlarin orani, opioid ve
metamfetamin grubunda ise bekar ya da bosanmis
olanlarin orani fazla idi. Egitim durumu agisindan gruplar
arasinda anlamh fark vardi. Kontrol grubunun egitim
siresi opioid ve metamfetamin kullananlarin egitim
siresine gére anlamli oranda fazlaydi. Opioid kullanan
hastalar, metamfetamin kullanan hastalar ve kontrol
grubunun c¢esitli sosyodemografik verileri Tablo 1’de
gosterilmigtir.

Tablo 1. Opioid kullanan hastalar, metamfetamin kullanan hastalar ve kontrol grubunun gesitli sosyodemografik verileri

n=91 Opioid (n=30) Metamfetamin (n=31) Kontrol (n=30) P
Ort+Ss/n (%) Ort+Ss/n (%) OrtxSs/n (%)

Yas 30,615 30,017 33,416 0,0732

Cinsiyet /erkek 26 (86,7) 25 (80,6) 20 (66,7) 0,158

Medeni durum/evli 12 (40) 8(25,8) 22 (73,3) 0,001b

Egitim suresi-yil 9,843 10,443 16,243 <0,00012

ilk madde yasi 17,94 19,243,6 - 0,760¢

a: Kruskall Wallis testi, b: Chi-Square, c: Mann-Whitney U testi, n:sayl, ort:ortalama, Ss: standart sapma

Opioid, metamfetamin ve kontrol gruplarinin her birisi icin
Olcek puanlari arasindaki iliskinin incelenmesi amaciyla
korelasyon analizi yapildi. Opioid grubunda; 6z-sefkat
dlcegi toplam puani (OSO-T) ile iliski 6lgekleri anketinin
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(I0A) saplantili baglanma alt saplantili baglanma arasinda,
iOA-korkulu baglanma puani ile kayitsiz ve saplantili
baglanma puanlar arasinda, iOA-kayitsiz baglanma ile
korkulu, saplantili ve giivenli baglanma arasinda, i10A-
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givenli baglanma ile kayitsiz ve saplantili baglanma
arasinda anlamli iliski var idi (Tablo 2).

Metamfetamin grubunda, iyi olus dlcegi (I00) ortalama
puani ile i0A-kayitsiz, saplantili ve giivenli baglanma
arasinda, iOA-korkulu baglanma ile I00, kayitsiz, saplantili
ve giivenli baglanma arasinda, i0A-kayitsiz baglanma ile
00, korkulu baglanma arasinda, iOA-saplantili baglanma
ile I00, kayitsiz baglanma ve korkulu baglanma arasinda,

iOA-giivenli baglanma ile 100, korkulu ve kayitsiz
baglanma arasinda anlamli iliski vardi (Tablo 2).

Kontrol grubunda; OSO-T ile 100 arasinda, i0A-korkulu
baglanma ile kayitsiz ve saplantili baglanma arasinda, iOA-
kayitsiz baglanma ile korkulu ve saplantili baglanma
arasinda, iOA-saplantili baglanma ile korkulu ve kayitsiz
baglanma arasinda anlamli iliski vardi (Tablo 2). Calisma
gruplarindaki korelasyon analizi sonuglari Tablo 2’'de
gosterilmigtir.

Tablo 2. Opioid, metamfetamin ve kontrol gruplarinin her birisi igin 6lgek puanlari arasindaki korelasyon analizi

n=91 1 2 3 4 5 6
1-050-Toplam r 1
2-i00-Toplam r 0,252 1
Opioid 3-i0A- Korkulu Baglanma r -0,287 0,317 1
(n=30) 4-iOA- Kayitsiz baglanma r -0,197 0,243 0,491 1
5-iOA-Saplantili baglanma r -0,537** -0,080 0,498** 0,429* 1
6-iOA- Giivenli baglanma r -0,148 0,000 0,159 0,411* 0,478™ 1
1-050-Toplam r 1
2-i00-Toplam r 0,225 1
Metamfetamin  3-I0A- Korkulu Baglanma r -0,235 0,347 1
(n:31) 4-iOA- Kayitsiz baglanma r -0,102 0,441 0,653" 1
5-iOA-Saplantili baglanma r -0,307 0,428* 0,586*" 0,467*" 1
6-iOA- Giivenli baglanma r 0,062 0,499* 0,420* 0,570* 0,115 1
1-050-Toplam r 1
2-i00-Toplam r 0,455* 1
Kontrol 3-iOA- Korkulu Baglanma r -0,147 0,092 1
(n:30) 4-iOA- Kayitsiz baglanma r 0,042 0,187 0,630" 1
5-iOA-Saplantili baglanma r -0,225 0,224 0,425" 0,434" 1
6-iOA- Giivenli baglanma r 0,306 0,119 -0,306 -0,031 -0,238 1

r: Correlation coefficient, *: p<0,05 **:p<0,01, 0S0: Oz sefkat dlgegi, 100: iyi olus dlcegi, OiA: iliski dlgekleri anketi

Katihmcilarin 6z sefkat dlgegi puanlari karsilastirildiginda
gruplar arasinda anlamh fark vardi (p=0,004). Opioid
grubu ve kontrol grubunun ortalama puani,
metamfetamin grubu ortalama puanindan anlamli
derecede yiiksekti. Opioid ve kontrol grubundaki
katihmcilarin  puan ortalamalari benzerdi. Gruplar
arasinda iyi olus Olgegi ortalama puanlari arasinda da
anlamh fark vardi (p<0,001). Opioid ve metamfetamin
grubu puan ortalamasi kontrol grubuna goére anlamli
derecede daha disik idi. Metamfetamin ve opioid grubu
puan ortalamasi benzerdi (Tablo 3).

Gruplar arasinda IOA alt odlcek puan ortalamalari
karsilastirildi.  Gruplar arasinda kayitsiz  baglanma
puanlari ortalamalari agisindan istatistiki agcidan anlamli
fark yalnizca kontrol grubu ile metamfetamin grubu
arasinda saptandi. Kontrol grubu metamfetamin
grubundan anlamli derecede yliksekti (Tablo 3).

Gruplar arasinda korkulu baglanma, saplantili baglanmal
ve givenli baglanma puanlari ortalamalari benzerdi
(sirasiyla; p=0,092, p=0,171, p=0,965) (Tablo 3). Gruplarin
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Olgcek puan ortalamalarinin karsilastiriimasi Tablo 3’te
sunulmustur.

Ogrencilerin  %8,8'i (n=29) HPV asilarindan birini
yaptirdigini, %91,2’si (n=299) yaptirmadigini belirtti.
%81,1'i (n=266) HPV asilarindan birini yakinlarina
onerirken, %18,9'u (n=62) 6nermeyecegini ifade etti.
Ogrencilerin HPV agisi ile ilgili tutum sorularindan ‘HPV
asisini lcretli olarak alip yaptirirm’ ifadesine %64,6
(n=212) oraninda katihyorum, %16,8 (n=55) oraninda
katilmiyorum, %18,6 (n=61) oraninda fikrim yok seklinde
cevap verdikleri goérildi. ‘HPV asisi sosyal gilvence
kapsaminda karsilanirsa yaptiririm’ ifadesine %76,8
(n=252) oraninda katihyorum, %7,6 (n=25) oraninda
katilmiyorum, %15,5 (n=51) oraninda fikrim yok seklinde
yanitladilar. ‘Kiz ¢ocugum olsa ona HPV asisi yaptiririm’
sorusuna %79,0 (n=259) oraninda katiliyorum, %4,9
(n=16), %16,2 (n=53) oraninda fikrim yok seklinde cevap
verdiler. ‘Erkek ¢ocugum olsa ona HPV asisi yaptiririm’
ifadesine %62,8 (n=206) oraninda katihyorum, %15,2
(n=50) oraninda katilmiyorum, %22,0 (n=72) oraninda
fikrim yok seklinde yanit verdikleri géruldi.
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Tablo 3. Gruplar arasindaki 0$0, i00 ve IOA puan ortalamalarinin karsilastiriimasi

n=91 Opioid (n=30) Metamfetamin (n=31) Kontrol(n=30) p
Ort+Ss/n (%) Ort+Ss/n (%) Ort+Ss/n (%)

650-Toplam 78,9+13 67,713 76,913 0.0042
i0O-Toplam 28,417 24,3+7 43,9+7 <0.001b
iOA- Korkulu Baglanma 17,6+6 14,345 16,145 0.0922
iOA- Kayitsiz baglanma 23,05 20,5+4 23,443 0.0382
iOA-Saplantili baglanma 11,845 12,744 10,4+4 0.1712
iOA- Giivenli baglanma 21,14 20,74 20,845 0.9652

a: One- Way Anova, b: Kruskall -Wallis testi,

post hoc: OSO-T: opioid=kontrol> metamfetamin, 100-T: opioid =metamfetamin<kontrol, IOA- Kayitsiz

baglanma: kontrol> metamfetamin, kontrol=opioid, opioid=metamfetamin, n:sayi, ort:ortalama, Ss: standart sapma

Tartigma

Bu calismada opioid ve metamfetamin kullanan hastalar
kontrol grubuyla karsilastirilarak 6z-sefkat, psikolojik iyi
olus ve baglanma  oOzelliklerinin incelenmesi
hedeflenmistir. OKB olan bireylerde 6z-sefkat diizeyi ve
saplantil baglanma arasinda negatif yonde korelasyon
saptanirken MKB grubunda psikolojik iyi olus diizeyi ve
kayitsiz, saplantili ve glivenli baglanma bicimleri arasinda
pozitif ydonde korelasyon saptanmistir. Kontrol grubunda
ise yalnizca 06z-sefkat diizeyleri ile psikolojik iyi olus
arasinda anlamli pozitif bir iliski mevcuttur. Ayrica
sonuglarimiz 6z-sefkat, psikolojik iyi olus ve kayitsiz
baglanma alt boyutunda kontrol grubunun iki hasta
grubundan da daha yiksek puanlar aldigini
gostermektedir.  Bildigimiz  kadariyla  calismamiz,
Ulkemizde bu (¢ kavrami, opioid ve metamfetamin
kullanan hasta gruplari ve kontrol grubuyla karsilastirarak
inceleyen ilk cahismadir.

Literatlre bakildiginda 6z-sefkat ve baglanma bigimlerini
arastiran calismalarin daha ¢ok saglikli 6rneklemlerde
yapildigi gorilmektedir. Neff ve McGehee'nin (2010)
ergen ve geng eriskinlerde yaptiklari galismada saplantili
ya da kaygih baglanma stili olanlarda 6z-sefkat dizeyi
diisiik saptanmustir.> Diisiik dz-sefkat, ayrica endiseli ve
kagingan baglanma ile de anlamli bir sekilde iliskili
bulunmustur.?®> 2% Yiiksek risk altindaki genclerde yapilan
bir baska calismada gilvensiz baglanma ile 6z-sefkat
arasinda ters yonde bir iliski oldugu saptanmistir.?®
Guvensiz baglanma kavrami ise korkulu, saplantili ve
kagingan baglanma stillerini kapsayan c¢ati bir kavram
olarak ele alinmaktadir.?® Her ne kadar madde kullanim
bozuklugu alaninda yeterli bir literatir olmasa da
calismamizda opioid kullanan bireylerde saplantih
baglanma ile 6z-sefkat arasinda bulunan olumsuz iliski
gecmis calismalarla uyumlu goriinmektedir.
Metamfetamin kullanim bozuklugu olan bireylerde ise
baglanma stilleri ile 6z-sefkat diizeyi arasinda bir iligki
saptanmazken psikolojik iyi olus dlzeyi ile kayitsiz,
saplantili ve glvenli baglanma arasinda ayni yénde bir
iliski saptanmistir. Ayni anda hem glivensiz hem de
giivenli baglanma stili ile iyi olus arasinda iliski olmasi
sasirticidir. Delvecchio ve arkadaslarinin yatarak takip
edilen madde kullanan hastalarda yapilan bir calismada,
hastalarin daha ¢ok glivensiz baglanma stillerini
kullandigi ve duygusal kaynaklarini kullanmakta zorluklar
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yasayarak daha fonksiyonel olmayan bir yasam sirdukleri
gérulmustir.?” Sigara bagimlisi Gniversite dgrencilerinde
yapilmis bir calismada ise, icen grubun icmeyen gruba
gore daha fazla kaygih baglandigi ve psikolojik problemler
yasadigi gérilmustiir.?® Bu calismalarda psikolojik iyi olus
kavramini 6lgmek icin “genel saglk anketi” kullanmis
olmalari dikkat cekicidir. Metamfetamin kullanan grupta
hem glivenli ve hem glivensiz baglanma stilleri ile iyi olus
arasinda gorilen iliski her ne kadar literatiirle uyumsuz
gorinse de kisilik ozellikleri ve benzeri bu c¢alismada
incelenmemis bir takim kavramlar baglanma stilleri ve iyi
olus iliskisinde araci ve belirleyici rol oynuyor olabilir.?®
Oz-sefkat ve psikolojik iyi olus diizeyleri ¢calismamizda
gecmis calismalarla uyumlu bigcimde kontrol grubunda
madde kullanan hastalara gére anlamh diizeyde yiksek
saptanmistir.’> 12 Oz-sefkatin hem genclerde hem de
eriskinlerde koruyucu bir faktér oldugu bilinmektedir.3®
Hem hasta hem de saglikhi kontrollerden olusan eriskin
gruplarda 6z-sefkatin daha duslk seviyede psikopatoloji
ile iliskili oldugu gésterilmistir.* Yiiksek seviyede 6z-sefkat
ise daha iyi bir 6zgliven, iyi olus ve yasam kalitesi ile
iliskilidir.33  Bu baglamda, ¢alismamizda kontrol
grubunda 6z-sefkat ile iyi olus arasinda saptanan olumlu
iliski beklenen bir sonugtur. Alkol kullanim bozuklugu
olan hastalarda 6z-sefkatin potansiyel bir koruyucu faktor
olabilecegine dair yapilan ¢alismada 6zellikle farkindahk
alt bashgi alkol kullanimina karsi koruyucu bir faktor
olarak saptanmistir.2 Opioid, metamfetamin benzeri
bagimlilik yapici maddeler kullanan bireylerde patolojinin
devam etmesinin en 6nemli sebeplerinden biri olan
aserme de farkh tani gruplarinda calisilarak 6z-sefkat ile
iliskili saptanmistir.” Hem madde kullanim bozuklugunun
gelisimi, hem de aserme ya da duygusal kaynaklari
kullanamama veya duygu dizenleme problemleri
sebebiyle bozuklugun stirmesinde 6z-sefkat 6nemli bir rol
oynamaktadir. Sonug¢ olarak olarak kendinden memnun
olmayan ve yasam alanlarinda islevsellikte problemler
yasayan bireyler karsimiza ¢ikmaktadir.*®

Gruplar arasinda baglanma stilleri agisindan bakildiginda,
kayitsiz baglanma stilinin kontrol grubunda opioid ve
metamfetamin grubuna gore daha fazla kullanildig
gorilmistir. Literatlirde kayitsiz baglanma ile ilgili
celiskili sonuclar bulunmaktadir. Calismalar kaygili ve
korkulu baglanma stillerinin alkol ve madde kullanan
bireylerde daha fazla kullanildigini géstermektedir.!* 16
Kayitsiz baglanmanin ise madde kullanim siddeti ile ters
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yénde bir iliski kurdugu gésterilmistir.’* Benzer sekilde
McNally ve arkadaslari (2003) glivensiz baglanma
stillerinden biri olan kayitsiz baglanmanin alkol kullanimi
ile iliski olmadigini gdstermistir.’> Ek olarak Magai ve
arkadaslari kayitsiz baglananlarin pozitif duygularini daha
da artirmak amaciyla alkol kullanabildigini 6ne
sirmistir.’® Ayrica kayitsiz baglanma stilini kullanan
bireylerde reddetme ve inkar davranisi daha fazla
olacagindan calismamizda madde kullanan bireylere gore
kontrol grubunda daha fazla saptanmis olabilir.3*
Calismamizda kontrol grubunun hasta grubu ile benzer
sosyokiiltlrel cevreden gelmis olmasi da diger baglanma
stilleri arasinda anlamli bir farkhlik bulunmamasini
aciklayabilir.

Calismamizin bazi kisithhklar bulunmaktadir. Oncelikle
calismanin tek merkezde yiritiilmesi ve veri toplama
araclarinin 6z-bildirim tarzinda olmasi kisitlik olarak
sayilabilir. Ayrica calismamiz her ne kadar kontrol
grubuyla uyum icinde olsa da agirlikli olarak erkek
bireylerden olusmakta bu da genellenebilirligini
kisitlamaktadir. Calismamizda opioid ve metamfetamin
kullanan bireylerin psikoz ve bipolar bozukluk gibi ciddi
psikiyatrik hastaliga sahip olup olmadiklar
degerlendirilse de psikolojik iyi olus seviyelerini
etkileyebilecek depresyon ve anksiyete bozuklugu
degerlendirilmemistir. Ayrica opioid ve metamfetamin
kullanan bireyler disinda diger madde c¢esitleri
¢alismamiza dahil edilmemistir.

Sonug olarak, ¢alismamiz tlkemizde yapilmis ve madde
kullanan bireyleri kontrol grubuyla karsilastirarak 6z-
sefkat, psikolojik iyi olug ve baglanma stillerini arastiran
ilk ¢calismadir. Bulgularimiz, madde kullanan bireylerde
kontrol grubuna gore 6z-sefkat ve iyi olus seviyelerinin
anlamh olarak daha disik oldugunu gostermistir. Ayrica
madde c¢esidine goére iyi olus ve 0Oz-sefkat baglanma
stilleri ile farkli korelasyonel iliskiler kurmustur. Oz-
sefkatin 6zellikle son donemde gittikge artan bir teorik
arkaplan ile terapi hedefi olarak ele alindig
diisiiniildiigiinde ¢alismamizin kiymeti artmaktadir 3°.
Gelecek calismalarda, daha genis orneklemlerde, farkh
madde c¢esitlerinin  de  dahil edilerek kisilik
ozellikleri/dayaniklilk/cocukluk ¢ag1 vyasantilari gibi
kavramlarin baglanma (izerine rolinin arastirilmasi
onerilir. Sonuglarimizin genellenebilirliginin artiriimasi
acisindan farkli  orneklemlerde bulgularimizin  test
edilmesi 6nemlidir.

Etik Standartlara Uygunluk:

Calisma Saghk Bilimleri Universitesi Ankara Egitim ve
Arastirma Hastanesi Etik Kurulu tarafindan onaylanmistir
(Tarih: 26/07/2023 no: E-23-1347). Tum prosedurler,
kurumsal ve/veya ulusal arastirma komitesinin etik
standartlarina ve 1964 Helsinki Bildirgesi’'ne uygun olarak
gerceklestirilmistir.

Cikar Catismasi
Yazarlar maddi ve manevi c¢ikar catismasi olmadigini
beyan etmislerdir.
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Finansal Destek
Yazarlar bu galisma igin finansal destek almadiklarini
beyan etmislerdir.
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RETROSPECTIVE EVALUATION OF PATIENTS WHO RECEIVED SURGERY AS
THE FIRST OPTION IN THE TREATMENT OF GREEN TYPE 3-4 TRIGGER
FINGER

GREEN TIP 3-4 TETIK PARMAK TEDAVISINDE iLK SECENEK OLARAK CERRAHI TEDAVI
UYGULANAN HASTALARIN RETROSPEKTIF DEGERLENDIRILMESI

@ Umit Gok®", @ Ozgiir Selek?

IUniversity of Health Sciences, Kocaeli Derince Health Research Center, Department of Surgical Medical Sciences, Department of Orthopaedics and
Traumatology, Kocaeli, Turkiye. 2Kocaeli University, School of Medicine, Department of Surgical Medical Sciences, Department of Orthopaedics and
Traumatology, Kocaeli, Turkiye.

ABSTRACT

Objective: To evaluate the clinical and functional outcomes of the
patients with trigger finger patients who are treated by open surgery
method without applying conservative treatment modalities.
Methods: Open A1l pulley surgical release under local anesthesia was
applied to 67 trigger finger patients (45 female, 22 male, mean age
53,82, range 11-81). The mean follow-up was 38,37 months (range 4-
76 months). As assosiated pathologies, there were type 2 DM in 14
and chronic renal failure in 1 patients.

Results: In 67 patients pain and triggering were found to be treated
by open surgical Al pulley release. No recurrence seen in triggering
nodularity. Postoperatively there were no significant neurovascular
complications noted.

Conclusion: As similar to literature, we believe that in the treatment
of trigger finger with open surgery method is a safe and effective
method and also supplies fast return to daily life. We think that the
surgery may be the first choice in selected cases.

Keywords: Trigger finger, stenosing tenosynovitis, A1l pulley, hand
surgery

oz

Amag: Konservatif tedavi 6nerilen fakat hasta uyumsuzlugu nedeniyle
konservatif tedavi uygulanmadan agik cerrahi teknik uygulanan tetik
parmakh hastalarin klinik ~ ve  fonksiyonel sonuglarini
degerlendirmektir.

Yontem: Tetik parmak tanili 67 hastanin (45 kadin, 22 erkek; ort. yas
53,82; dagilim 11-81) parmagina agik insizyonla Al pulley gevsetme
cerrahi tedavisi uygulandi. Hastalar ortalama 38,37 ay (dagihm 4-76
ay) izlendi. ilave patolojiler bakimindan, 14 hastada tip 2 Diabetes
Mellitus (DM) ve 2 hastada kronik bobrek yetmezligi bulunmaktaydi
Bulgular: Acgik cerrahiile A1 pulley gevsetme uygulanan 67 parmaktaki
agrive takilmanin tamamen gegctigi géruldi. Higbir hastada tetiklenme
veya nodil olusumu tekrarlamadi. Olgularda postoperatif
norovaskiler komplikasyona rastlaniimadi.

Sonug: Literatlire benzer olarak tetik parmagin tedavisinde agik
cerrahi ile elde edilen gevsetmelerin glivenli, etkili ve giinlik yasama
dénmeyi hizlandiran bir yontem oldugu kanisindayiz. Cerrahinin segili
vakalarda ilk tercih olabilecegini distiinmekteyiz.

Anahtar Kelimeler: Tetik parmak, stenozan tenosinovit, Al pulley, el
cerrahisi

*Corresponding author/iletisim kurulacak yazar: Umit Gok; University of Health Sciences, Kocaeli Derince Health Research Center, Department of
Surgical Medical Sciences, Department of Orthopaedics and Traumatology, Kocaeli, Tiirkiye.
Phone/Telefon: +90 (505) 944 87 55 e-mail/e-posta: drumitgok@hotmail.com
Submitted/Bagvuru: 27.05.2024 . Accepted/Kabul: 02.07.2024 . Published Online/Online Yayin: 27.10.2024

Bu eser, uluslararasi CC-BY-SA lisansi ile lisanslanmigtir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakiiltesi Dekanligi


mailto:drumitgok@hotmail.com
https://orcid.org/0000-0003-2659-7952
https://orcid.org/0000-0003-0149-2492

Gok and Selek, Can Surgery Be the First Option in Trigger Finger Treatment?

Introduction

The flexor tendon dysfunction which occurs in
association with the tenosynovitis developing under the
Al flexor tendon pulley is called the “Trigger Finger
Disease” (stenosing tenosynovitis). It frequently occurs at
the age 45 and above, especially in women. Its
prevalence corresponds to nearly 3% of the general
population. Although its etiology is uncertain, diabetes
mellitus, presence of renal disease, collagen tissue
diseases, hypothyroidism, history of carpal tunnel
syndrome surgery and De Quervain’s disease are
predisposing factors associated with the trigger finger.'*
As a result of the stenosing tenosynovitis at the level of
Al pulley, pain, locking, and loss of function occurs in the
affected finger. Furthermore, joint contracture may
develop as a result of repetitive forceful finger
movements. The disease may impact a single finger or
multiple fingers.®> Initial treatments include local and
systemic anti-inflammatory agents, local anesthetic and
steroid injections, hot-cold applications, splinting and
paraffin baths. Generally, the surgical therapy option is
applied in subjects where such implementations fail.

In our study, we evaluated the clinical and functional
results of trigger finger patients who underwent open
surgical techniques without the administration of
conservative therapy due to patient non-compliance.

Methods

Sixty-seven patients, who applied to the Orthopedics and
Traumatology polyclinic of Izmit SEKA State Hospital of
Kocaeli (Turkey) between June 2012 - June 2018, suffered
from painful nodules due to triggering and were
diagnosed with trigger finger, underwent Al pulley mini
open surgery under wide awake local anesthesia (mixture
of 2 cc prilocaine and 1 cc isotonic 0.9% sodium chloride)
without tourniquet hemostasis (WALANT) and without
administration of a conservative treatment due to
patient non-compliance. A transverse incision was made
over the A1l pulley for the 1% finger, while a longitudinal
incision was applied on the other fingers. All patients
underwent a perioperative active movement control.
Active and passive flexion-extension exercises were
initiated on the 3" post-operative day.

The patients’ time return to daily activities, pulp-to-palm
distance (PPD), elimination of pain and locking in the
fingers, extension restriction, surgery site scar,
development of reflex sympathetic dystrophy and
deformity, nodule formation in the incision site and
development of infections were evaluated in the clinical
evaluation.

Written informed consent was obtained from patients or
their legal caregivers. All procedures were performed
following the ethical standards specified in the
Declaration of Helsinki (2008). The study was approved
by instutional Review Board of Kocaeli University Ethics
Committee (year 2024, No: E-80418770-020-591348).
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Results

Forty-five patients were female patients, while 22 were
male patients and the average age was 53.82 years (age
distribution varied between 11-81 years). The patients
were followed up for 38.37 months on average (at a
distribution of 4-76 months). Among the trigger fingers,
33 (49.2%) were in the thumb, 10 (14.9%) were in the
second finger, 9 (13.4%) were in the third finger, 10
(14.9%) were in the fourth finger and 5 (7.45%) were in
the fifth finger. 58 patients (86.5%) were grade 3 and 9
patients (13.5%) were grade 4 according to Green'’s
classification. In terms of comorbidities, 14 (20.8%)
patients had type 2 diabetes mellitus (DM) and 2 (0.29%)
patient had chronic renal failure.

No active or passive movement restriction developed in
the subjects. The PPD values of the patients were below
1 cm (good result). Trigger and nodule formation did not
occur again in any patient. No neurovascular damage or
spontane flexor tendon rupture were observed in the
patients. Eighteen patients (26.8%) continued to suffer
from pain until the end of the 2" month and these
complaints disappeared in the follow-ups. No reflex
sympathetic dystrophy developed in any patient.
Superficial infection developed in 1 diabetic patient
(0.14%) and it improved in the 3™ week with the 1%
generation cephalosporin treatment administered daily
with medical dressing. Scar sensitivity was observed in
the scar site in 4 patients (0.59%). NSAID medical
treatment was initiated along with massage therapy.
These sensitivities disappeared in the 3™ month in 1
patient and in the 4" month in 3 patients.

Table 1. Results of the trigger patients. (P= patients)

Total 67 p
Age (average) 53,82
Age (range) 11-81

Gender 45 Female, 22 male
Grade ?f patient Grade 3-58 p
(Green’s Grade 4-9p
Classification)

Affected fingers

1F 33 p (49.2%)

2F 10 p (14.9%)

3F 9 p (13.4%)

4Ff 10 p (14.9%)

5F 5p (7.45%)

DM (14 p) (20.8%)

Cr. Renal Failure (2 p) (0.29%)
Pain (18 p) (26.8%)

Superficial infection (1 p) (0.14%)
Scar sensitivity (4 p) (0.59%)

Related diseases

Early complications

Discussion

Surgical and relaxation of Al pulley at the metacarpal
head is recommended in the surgical treatment of trigger
fingers.* The conventional surgical method involves the
open release of Al pulley achieved via longitudinal or
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palmar transverse incision performed by giving
importance to interphalangeal and palmar creases, with
a success rate of approximately 97%.! Complications such
as infections, scar development and neurovascular
wounding may occur in open surgery.%’ It is observed
that percutaneous release has been standing out
recently.®® There are trials indicating that this is a
preferable method as it is safe , effective and is easily
applied, has a low cost and has a minimum complication
risk if performed carefully.!®! However, they reported
that a section of nearly 15% could remain unreleased at
the pulley distal in percutaneous releases.'? In a study
conducted by Yalginkaya et al., it was demonstrated that
open surgery was successful but that the recurrence
rates were higher in patients with systemic diseases
(especially diabetes mellitus).*

There are studies showing that, despite open surgical
release, triggering may persist due to tendons hooking on
the transverse fibers of palmar aponeurosis or failure to
achieve a full release.! It may be verified whether locking
continues by active flexion and extension movements of
the finger prior to wound closure as a superiority of the
surgeries performed under local anesthesia compared to
those conducted under general anesthesia. Furthermore,
it was reported that the complication rates in open
surgeries performed under general anesthesia or
sedation were higher.* All patients in our series were
operated under local anesthesia and all patients
underwent a perioperative active movement control.
The role of therapeutic steroid injections in the
treatment of trigger finger is still debatable. There are
publications which report that steroid injection is a
preferable therapeutic option with acceptable side
effects in the first phase of treatment especially in non-
diabetic patients.1*!31% The efficacy of single-dose
steroid injection is reported to vary between 35-60%,
while there is literature reporting that the success rate
rises to 82% with additional injections.»**314 Moreover,
single-dose injection was demonstrated to be more
successful in female patients in whom trigger finger was
observed for the first time.®* However, in the study
conducted by Ng WKY et al., it was necessary to wait for
at least 80 days before surgery following steroid injection
to reduce infection risk.’

In addition to patients who undergo steroid injection, the
infection risk following A1l pulley open surgery increases
in smokers, co-administration of epinephrine with
lidocaine for local anesthesia (epinephrine-related),
elderly patients and in the use of antibiotics prior to
surgery.’ There are studies indicating that the risk will
increase in diabetic patients, while there are also studies
which show that the risk does not change.!® Superficial
infection was observed in 1 diabetic patient (1.4%) in our
patient group, but as this percentage was insignificant,
we may state that there is no difference between
diabetics and nondiabetics.

In conclusion, full visibility of all anatomic structures,
starting with Al pulley in trigger finger subjects who
underwent open  surgery, ensures  minimum
neurovascular complications. Generally, although
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surgical treatment is recommended in subjects who
cannot achieve a response following conservative
treatment in the literature, open surgery may be
considered primarily as an effective and safe method
especially in patients with locking complaint and
suffering from severe pain (Green’s Classification grade 3
or 4) due to high postoperative patient satisfaction.®
Making the patient do finger movements at an early
phase following surgery minimizes scar development and
enables the patient to return to his/her daily activities at
an earlier phase. It should be remembered that the
infection risk will increase in subjects with concomitant
systemic diseases starting with diabetes mellitus and in
surgeries performed at an early phase following steroid
injection.
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ABSTRACT

Objective: The virus that causes severe acute respiratory
syndrome (SARS-CoV-2) was first identified in Wuhan, China, in
December 2019. Recent studies have proven that SARS-CoV-2 is
also a nephrotrophic virus.

Methods: Our study aimed to evaluate kidney function and
general kidney health of patients with previously diagnosed
glomerular diseases and follow-up after SARS-CoV-2 infection.
For this purpose, the data of 36 patients who were diagnosed
with and routinely followed up for glomerulonephritis and had
SARS-CoV-2 infection at the Kocaeli University Faculty of
Medicine Hospital nephrology outpatient clinics between
January 2020 and January 2022 were examined before and after
the infection.

Results: No significant differences were observed in serum
creatinine, estimated glomerular filtration rate, and 24-hour
urine protein values after infection. There was an increase in
platelet and albumin levels following the SARS-CoV-2 infection.
A significant decrease was detected in 24-hour urine creatinine
values.

Conclusion: The results of the study showed that kidney function
and general kidney health of patients with SARS-CoV-2 infection
diagnosed with glomerulonephritis were not different when
compared to their condition before SARS-CoV-2 infection.

Keywords: COVID-19 infection, glomerulonephritis, chronic
kidney disease, vaccine

oz

Amag: Siddetli akut solunum yolu sendromuna neden olan viris
(SARS-CoV-2) ilk olarak Aralik 2019'da Cin'in Wuhan kentinde
tanimlandi. Son galismalar SARS-CoV-2'nin de nefrotrofik bir viriis
oldugunu kanitlamistir.

Yontem: Calismamizin amaci daha 6nce glomeriler hastalik tanisi
konmus hastalarin  bobrek fonksiyonlarini ve genel bobrek
sagliklarini degerlendirmek ve SARS-CoV-2 enfeksiyonundan sonra
bobrek sagligi kontrolunii yapmaktir. Bu amagla Ocak 2020 ile Ocak
2022 arasinda Kocaeli Universitesi Tip Fakiiltesi Hastanesi nefroloji
polikliniklerinde glomerilonefrit tanisi konulan ve rutin olarak
takibi yapilan, SARS-CoV-2 enfeksiyonu olan 36 hastanin verileri
enfeksiyondan 6ncesi ve sonrasi olarak incelendi.

Bulgular: Enfeksiyondan sonra serum kreatinin, tahmini
glomertdiler filtrasyon hizi ve 24 saatlik idrar protein degerlerinde
anlaml bir fark goézlenmedi. SARS-CoV-2 enfeksiyonundan sonra
trombosit ve albimin seviyelerinde artis gorildi. 24 saatlik idrar
kreatinin degerlerinde anlamli bir disus tespit edildi.

Sonug: Calismanin sonuglari, glomerlonefrit tanisi konulan SARS-
CoV-2 enfeksiyonlu hastalarin bobrek fonksiyonlarinin ve genel
bobrek sagliklarinin, SARS-CoV-2 enfeksiyonundan  onceki
durumlariyla karsilagtinldiginda farklh olmadigini gésterdi.

Anahtar Kelimeler: COVID-19 enfeksiyonu, glomerulonefrit, kronik
bobrek hastaligi, asi
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Introduction

The virus that causes severe acute respiratory syndrome
(SARS-CoV-2) was first identified in December 2019.
Within months, the virus spread throughout the world
and was declared a pandemic at the beginning of March
2020. SARS-CoV-2, viral pneumonia, and multi-organ
involvement.! Chronic kidney disease has also been
identified as a risk factor because it causes immune
deficiency.?

Possible targets and facilitating factors for the virus to
cause infection in human cells are cell membrane-bound
receptor Angiotensin Converting Enzyme 2 (ACE2),
Transmembrane Serine Protease 2 (TMPRSS2), Furin and
Basigin (CD147). The expression of ACE2, TMPRSS2,
Furin, and CD147 is not specific to the lung, and their
expression in various tissues, including the brain,
intestine, and kidney, may expose these organs to SARS-
CoV-2 infection.® Renal parenchymal cells, specifically
proximal tubular cells, secrete high levels of ACE2. The
expression of genes related to injury, inflammation, and
fibrosis is increased in kidney tubule cells and podocytes
in which SARS-CoV-2 RNA was found.? Many studies have
reported that SARS-CoV-2 RNA and protein were
detected using electron microscopy in the kidneys of
COVID-19 patients.®

In a post-mortem renal histopathologic study of SARS-
CoV-2 patients; It was shown that 85% of patients had AKI
and 74% had acute glomerular damage.® In another study
conducted in living patients, biopsies were performed.
The pathological conditions identified included acute
tubular damage, minimal change disease, membranous
glomerulonephritis, anti-GBM disease, and lupus
nephritis. SARS-CoV-2 infection has been reported to
have the potential to affect innate or adaptive immune
responses, triggering new glomerular diseases or
exacerbating pre-existing autoimmune conditions.

Thus, further attention should be focused to the long-
term impact of SARS-CoV-2 infection and kidney function
monitoring. This study aimed to evaluate the kidney
function and general kidney health of patients with
previously diagnosed glomerular diseases and follow-up
after SARS-CoV-2 infection.

Methods

This study included 36 patients diagnosed with
glomerulonephritis who had SARS-CoV-2 infection and
were followed up at Kocaeli University Faculty of
Medicine Hospital Nephrology Outpatient clinics
between January 2020 and January 2022.

During the data collection process, all patients who were
diagnosed with glomerulonephritis after renal biopsy
using the hospital automation system retrospectively and
who had COVID-19 were included in the study. In light of
the fact that the antiviral medication molnupiravir was
effective against SARS-CoV-2 and was available in our
country from 2022 onwards, none of the patients
received such treatment. However, all inpatients were
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administered low molecular weight heparin and oral or
intravenous prednol treatment.

Patient age, sex, comorbidities, laboratory values
(hemoglobin, hematocrit, platelet, urea, BUN, creatinine,
eGFR, aspartate aminotransferase, alanine
aminotransferase, total protein, albumin, electrolyte
values, 24-hour urine protein, creatinine, albumin, C-
reactive protein, low-density lipoprotein, and uric acid),
and pathology results were collected from the hospital
electronic data system. Patients with a history of
malignancy and pregnant women were excluded from
this study. Patients with an average follow-up of two
months (1-3mos) after SARS-CoV-2 infection were
included in the study. None of the patients received any
antiviral treatment for SARS-CoV-2 as there was no
effective treatment available at that time.

This study complied with the principles of the Declaration
of Helsinki. Ethical approval for the study was obtained
from the ethics committee of Kocaeli University Hospital
(GOKAEK-2021/170).

Statistical Analysis

Data analysis was performed using IBM SPSS 20.0
program. The Shapiro-Wilk test was used to assess
conformity with a normal distribution. Normally
distributed variables were expressed as mean standard
deviation and non-normally distributed variables as
medians. Frequencies were used to represent categorical
variables. Differences between the dependent samples
were examined using the Wilcoxon signed-rank test. The
Mann-Whitney U test was used to determine the
differences between the groups. The chi-squared test

was used to analyse the relationships between
categorical variables. To evaluate the two-way
hypotheses, we considered the differences in

biochemical parameters to be statistically significant at
p<0.05.

Results

We retrospectively scanned the data of 36 patients who
had SARS-CoV-2 infection with a previous diagnosis of
glomerulonephritis and were followed up between
January 2020 and January 2022, using the hospital
information registry data system and patient files.
Seventeen patients were female (47.2%) and 19 were
male (52.8%). The mean age of the patients was 43 years
(range: 19-68 years). 44% of the patients had been
diagnosed with glomerulonephritis for more than five
years.

As for the comorbid conditions, 20 (55.5%) patients had
comorbidities namely: diabetes mellitus (9/25%),
hypertension (16/44.4%), hypothyroidism (4/11.1%), and
hyperlipidaemia (8/22.2%).

Regarding the subtypes of glomerulonephritis according
to the kidney biopsy results, nine (25%) patients were
diagnosed with IgA nephropathy, seven (19.4%) with
FSGS, six (16.7%) with membranous nephropathy, four
(11.1%) with membranoproliferative glomerulonephritis,
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three (8.3%) with minimal change disease, two (5.6%)
with chronic glomerulonephritis, two (5.6%) with lupus
nephritis, two (5.6%) with mesangioproliferative
glomerulonephritis, and one (1%) with tubulointerstitial
nephritis 2.8).

The cases were grouped according to the COVID-19
dates: 18 people (50%) had contracted SARS-CoV-2 in
2020 and 18 (50%) in 2021. Twenty-eight of 36 cases
(77.8%) recovered simultaneously, while 8 (22.2%)
required hospitalization. Thoracic tomography was not
necessary in 24 patients (66.6%). Among the 12 patients
who underwent the procedure, seven (58.3%) exhibited
pneumonic infiltrations, while five (41.6%) did not.

Four people did not receive the COVID-19 vaccine
throughout the pandemic and 32 were vaccinated. Of the
32 patients, 19 (59.3%) had received the vaccine prior to
being infected with SARS-CoV-2, while 13 (40.6%) had
received the vaccine afterwards. Of the eight hospitalized
patients, six (75%) did not receive the vaccine. The 24-
hour urine albumin and protein levels of people who

were hospitalized due to SARS-CoV-2 infection were
found to be significantly higher than those of people who
were not hospitalized (Table 3).

There was a substantial increase in platelet and albumin
levels following SARS-CoV-2 infection (Table 1, Figure 1
and 2). A significant decrease was detected in 24-hour
urine creatinine values (Figure 3) and spot urine
erythrocyte values (p < 0.05). No significant changes were
observed in other laboratory values (Tables 1 and 2).
The disease activity spectrum of the patients was as
follows: 25 (69.4%) were in remission without taking
immunosuppressives, 9 (25%) were in remission with
ongoing immunosuppressive therapy, and 2 (5.6%) were
not in remission despite immunosuppressive agents.
Immunosuppressant agents included corticosteroids (3
patients), cyclosporine (1 patient), corticosteroids+CSI (2
patients), corticosteroids+ tacrolimus (3 patients),
corticosteroids+cyclophosphamide (1 patient), and
corticosteroids+MMF (1 patient).

Table 1. The change in laboratory values before and after SARS CoV-2 infection

Before SARS-CoV-2 infection

After SARS-CoV-2 infection

Parameter Median (IQR) Median (IQR) p value
Hemoglobin, g/dL 13.7 (13.1-14.9) 13.8 (12.9-14.9) 0.414
Hematocrit, % 41.2 (38.6-43.8) 40.3 (37.8-43.2) 0.385
Platelet, p/L 255,000 (216,625-314,500) 272,800 (215,500-314,500) 0.044
Urea, mg/dI 30 (24.3-43.7) 30.4 (24.9-45.3) 0.437
BUN, mg/dI 14.7 (11.8-23.6) 14 (11.9-21) 0.120
Creatine, mg/dl| 0.82 (0.71-1.16) 0.82 (0.74-1.18) 0.566
GFR, ml/dk 101.5 (69.1-111.2) 95.7 (66.9-114.1) 0.623
AST, U/L 20.3 (16-25) 19.5 (14.2-25.7) 0.329
ALT, U/L 22 (14.2-33.2) 21.4 (13.2-27.7) 0.966
Total protein, g/dI 7.1(6.7-7.4) 7 (6.7-7.5) 0.622
Albumin, g/dl 4.3 (3.9-4.4) 4.4 (4-4.5) 0.048
Sodium, mEq/L 139.9 (138.1-141) 139 (138-140.4) 0.214
CRP, mg/dI 2.4 (1.1-5) 2.1(1.2-4.5) 0.981
LDL, mg/dl 126 (105-173) 114 (95-144) 0.128
24-hour urine protein mg/day 683 (284.6-2.105.8) 921.3(320.2-1.737.4) 0.937
24-|j9ur urine albumin 375.9 (56.9-1492.3) 360.7 (70.2-1107.4) 0.789
Spot urine erythrocyte 1.5(0-7.7) 1(0-3) 0.026

BUN: Blood Urea Nitrogen AST: Aspartate Aminotransaminase ALT: Alanine Transaminase CRP: C reactive protein

IQR: Interquartile range

Table 2. The change in laboratory values before and after SARS CoV-2 infection
Parameter Before SARS-CoV-2 infection After SARS-CoV-2 infection p value

Mean + SD Mean + SD

Chloride, mEq/L 102.5+3.5 101.8+2.5 0.215
Potassium, mg /dL 44+0.4 4.6+0.42 0.086
Phosphorus, mg/dL 3.5+0.6 3.6+0.7 0.262
Uric acid, mg/dL 6.1+1.53 58+1.54 0.212

SD: Standard deviation
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Table 3. Values before and after SARS-CoV-2 infection of hospitalized patients and out-patients

Hospitalization

No hospitalization

Parameter 1/2 Median (IQR) Median (IQR) p* value
Urea 1, mg/dI 36.5 (26.8-59.9) 29 (21.6-42.7) 0.168
Urea 2, mg/dI 43.9 (23.8-41.6) 28.4 (29.2-70.7) 0.044
Urea difference 3.2 (-4.5-5) -2.5(-5.5-3.6) 0.358
p** value 0.674 0.269 -
BUN 1, mg/dl 20.4 (14.5-28.9) 14 (11.1-20) 0.107
BUN 2, mg/dI 20.3 (13.5-32.9) 13.2(11-19.8) 0.044
BUN difference 0.0 (-9.4-2.3) -1.6 (-3.7-1.5) 0.780
p** value 0.833 0.113 -

K 1, mmol/L 4.6 (3.9-4.9) 4.5(4.2-4.7) 0.955
K 2, mmol/L 4.8(4.7-5.2) 4.5(4.2-4.7) 0.012
K difference 0.19 (0.09-0.76) 0.11 (-0.35-0.41) 0.193
p** value 0.018 0.487 -

P 1, mg/dl 3.2 (3-3.8) 3.5(3.2-3.9) 0.339
P 2, mg/dl 3.9 (3.3-4.5) 3.4 (3-4.1) 0.221
P difference -0.7 (-0.8 - (-0.5)) -0.005 (-0.53-0.5) 0.015
p** value 0.123 0.973 -
24-hour urine albumin 1, mg/dl| 1703.2 (586.5-3097.6) 199.1 (40.9- 857.8) 0.006
24-hour urine albumin 2, mg/dl 1611.4 (685.2-2248.1) 212.8 (56.2-1037.1) 0.012
24-hour urine albumin difference -183.9 (-1109.4-550.2) 16.1 (-38.9-157.3) 0.466
p** value 0.575 0.327 -
24-hour urine protein 1, mg/dl 2398.4 (893.1-4197) 476.8 (213-1399.2) 0.009
24-hour urine protein 2, mg/dl| 2000.4 (1099.7-2697.7) 485.8 (310.2-1605.4) 0.044
24-hour urine protein difference -215.6 (-2369.4-466.5) 20.1(-101.9-221.7) 0.489

p** value

0.401

0.569

BUN: Blood Urea Nitrogen, K: Potassium, Parameter 1: Before SARS-CoV-2 infection, Parameter 2: After SARS-CoV-2 infection, IQR:

Interquartile range

*p value between group analysis, **p value within group analysis

Table 4. Values before and after SARS-CoV-2 infection of hospitalized patients and outpatients

Hospitalization

No hospitalization

Parameter 1/2 Median (IQR) Median (IQR) p* value
P 1, mg/dl 3.2(3-3.8) 3.5(3.2-3.9) 0.339
P 2, mg/dl 3.9(3.3-4.5) 3.4 (3-4.1) 0.221
P difference -0.7 (-0.8 - (-0.5)) -0.005 (-0.53-0.5) 0.015
p** value 0.123 0.973 -
24-hour urine albumin 1, mg/dl 1703.2 (586.5-3097.6) 199.1 (40.9- 857.8) 0.006
24-hour urine albumin 2, mg/dl 1611.4 (685.2-2248.1) 212.8 (56.2-1037.1) 0.012
24-hour urine albumin difference -183.9 (-1109.4-550.2) 16.1 (-38.9-157.3) 0.466
p** value 0.575 0.327 -
24-hour urine protein 1, mg/dl| 2398.4 (893.1-4197) 476.8 (213-1399.2) 0.009
24-hour urine protein 2, mg/dl| 2000.4 (1099.7-2697.7) 485.8 (310.2-1605.4) 0.044
24-hour urine protein difference -215.6 (-2369.4-466.5) 20.1(-101.9-221.7) 0.489

p** value

0.401

0.569

P: Phosphorus, Parameter 1: Before SARS-CoV-2 infection, Parameter 2: After SARS-CoV-2 infection, IQR: Interquartile range
*p value between group analysis, **p value within group analysis
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Figure 1. Change in serum albumin levels after COVID-19 infection
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Figure 2. Changes in thrombocyte number after COVID- 19 infection
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Figure 3. Decrease in 24-hour urine creatinine secretion after COVID-19 infection in hospitalized and non-hospitalized patients

Discussion

Unlike other studies on COVID-19 and glomerular
diseases, our study focused on a younger population.’
Studies have shown that kidney cells secrete proteins
that can induce SARS-CoV-2 infection. However, how
often kidney cells are infected and whether this infection
contributes to kidney disease are not clearly delineated.®
A study on kidney biopsy results in patients infected with
SARS-CoV-2 showed that although acute tubular damage
was more common, both glomerular and tubular damage
developed.” Another study examining postmortem
biopsy pathologies showed that glomeruli were
preserved in most kidneys and that AKI occurring in most
of the deceased was associated with acute tubular
damage.®

In our study, no significant differences were observed in
the proteinuria values of the patients diagnosed with
glomerulonephritis. A study has shown that ACE 2, the
functional receptor of SARS-CoV-2 infection, is highly
expressed in tubules rather than glomeruli in the kidney.
Accordingly, the main effect of SARS-CoV-2 infection on
the kidney is thought to be tubular damage. The
observation that the tubulointerstitial infiltration by
inflammatory cells like macrophages during acute tubular
damage while the glomeruli are usually preserved
confirms this “primarily tubular”’ hypothesis.° This might
also explain why a significant change in the magnitude of
proteinuria in our patients did not occur following SARS-
CoV-2 infection. Additionally, the patients included in the
study had SARS-CoV-2 infection without hospitalization
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or serious organ failure. Epidemiologically, they were
infected with SARS-CoV-2 in the second wave of the
pandemic, during which milder cases were more
prevalent than in the initial days of the pandemic. This
may have contributed to the more favourable clinical
presentation of the patients.

Philipp et al. demonstrated that out of 59 individuals with
a history of immune-mediated glomerular illness and
SARS-CoV-2 infection, 16.9% experienced acute kidney
injury.'! In our study, we compared pre- and post-COVID
serum creatinine levels in our patients and observed no
significant differences. Likewise, the average pre/post-
COVID eGFR values were not significantly different,
despite a slight increase following SARS-CoV-2 infection.
It is important to emphasize that retrospectively
assessing the values in our study, without considering
them individually, may lead to a misleading
understanding of AKI.

Although many studies have mainly reported tubular
involvement with SARS-CoV-2 infection, it has also been
shown that AKI may develop secondary to glomerular
involvement with heavy proteinuria and podocyte
damage.'? It has been shown that advanced age, obesity,
hypertension and diabetes are among the risk factors for
AKI to develop. Most studies in the literature included
hospitalized COVID-19 patients with a relatively higher
mean age.'® The reason for the insignificant correlation
between creatinine level and eGFR changes in our study
was attributed to the younger age of the patients and the
mild nature of the infection without hospitalization.
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In a study by Wang et al.,, the risk of worsening
glomerulonephritis after COVID-19 was found to be 35%.
It has also been shown that patients diagnosed with
glomerulonephritis and vaccinated with the COVID-19
vaccine had lower rates of worsening. In our study, we
discovered that the vaccination rate among hospitalized
patients was relatively low at 75%, and there was no
noticeable protective effect associated with vaccines.
The reason behind this variation is believed to be due to
the fact that our study's cases primarily experienced the
infection during the second wave. Studies in the
literature have shown that the development of AKl is less
common in patients treated in the intensive care unit in
the second wave of COVID-19 compared with first-wave
patients.*

In our study, the mean platelet count following SARS
CoV2 infection significantly increased compared with
that before infection. However, studies reporting the
opposite do exist in hospitalized COVID-19 patients with
thrombocytopenia and an associated suboptimal
prognosis.'* We believe that the reason for the increase
in the platelet count in our patients might be the
homeostatic response to platelet consumption. There is
still uncertainty and no consensus regarding the normal
platelet count in hospitalized COVID-19 patients.® The
hemoglobin levels in our patients before and after
COVID-19 infection were not different.

In our study, no significant differences were detected in
AST, ALT, and total protein levels after SARS-CoV-2
infection compared to pre-infection levels. A previous
study has shown increased AST and ALT levels, indicating
liver damage to the level of 1-2 times the upper limit of
normal in the acute phase of SARS-CoV-2 infection. A
COVID-19 study found that older people with liver
disease, alcohol addiction, and obesity were more likely
to suffer from liver damage. The prognosis for COVID-19
patients with liver damage was generally good, and in
95.6% of patients, liver function tests returned to normal
within two months of discharge,'® which might be the
reason why no statistically significant difference was
observed in transaminase levels after the infection
period in our study. Furthermore, none of the patients in
the present study developed serious organ failure.
Therefore, serum albumin levels were higher after the
COVID-19 infection. This finding could be incidental and
does not correlate with the findings of previous studies.
Previous studies have demonstrated that low serum
albumin levels are associated with disease severity,
despite the discrepancies in albumin levels among study
populations based on factors such as age, inflammation
status, sex, and geographical location.!” This finding
could be attributed to the fact that our patients remained
relatively healthy when compared with hospitalized and
more severely ill patients.

Studies have shown that non-COVID-19 viral infections
play a role in the recurrence of nephrotic syndrome and
IgA nephropathy in pediatric patients.’” Although the
mechanism underlying disease exacerbation is not fully
understood, a dysregulated immune response to
infection has been reported. It has been shown that none
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of the patients in these reports developed serious
disease, and all responded to glucocorticoid therapy
without serious complications. In contrast, some studies
have suggested that lymphopenia caused by SARS-CoV-2
may have a protective effect against the progression of
glomerular diseases such as drugs that suppress the
immune system. Studies conducted with glucocorticoids
have shown that dexamethasone reduces mortality in
ARDS due to SARS-CoV-2, but has no positive or negative
effect on moderately severe infection.'® In a single-center
study, cyclosporine use reduced mortality. The use of
immunosuppressive  agents such as rituximab,
cyclophosphamide, and mycophenolate has been shown
to result in worse outcomes in patients with COVID-19.%°
No significant difference was observed in LDL levels
before and after SARS-CoV-2 infection in patients with
glomerulonephritis. Researchers have demonstrated
that dyslipidemia, especially when accompanied by
obesity, exacerbates the severity and progression of
COVID-19.*® However, there are no studies in the
literature on the effects of SARS-CoV-2 infection on LDL
levels.

The limitations of this study were the short follow-up
period for consequences, limited number and younger
age range of patients, and exclusion of more serious
forms of COVID-19 infection.

Many patients developed SARS-CoV-2 infections during
the second wave of the COVID-19 pandemic. Most
patients recover from SARS-CoV-2 infection without
hospitalization or ARDS development. Most hospitalized
patients were from a group of patients who had not been
vaccinated with the COVID-19 vaccine. Considering
proteinuria and eGFR values after SARS-CoV-2 infection,
there was no change in the disease activity of primary
glomerulonephritis.
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ABSTRACT

Objective: Multiple sclerosis (MS) is a chronic central nervous
system (CNS) disease that generally affects young adults and is
marked by inflammation, demyelination, and neurodegeneration.
Magnetic resonance imaging (MRI) is widely used diagnosis tool for
relapsing remitting MS (RRMS). Corpus callosum (CC), the largest
commissural tract in brain which is associated with both cognitive
and physical impairment by atrophy in MS. Our study aimed to
evaluate CC in RRMS patients using MR images and compare it to
measurements from healthy controls within the same age
Methods: We manually measured changes in CC thickness in T1
brain MR images of RRMS patients in 2017, 2019, and 2022.
Results: Our results showed that control group had greater
thickness, length, and index values in all CC sections compared to
patient group. Additionally, a significant difference was observed in
thickness of genu and splenium sections and CC index between
patient and control groups. However, no significant difference was
detected in truncus part of CC or overall CC length. CC
measurements in patient group decreased over time, with 1st MRI
showing greater values than 2" and 3 MRI scans. Furthermore,
there was a statistically significant difference in thickness of truncus
part of CC and volume values of subcortical areas between 2n4-3rd
and 1-3"4 MRI measurements.

Conclusion: As a result of these findings, our study provides
important information about changes in CC measurements for MS
patients.

Keywords: Atrophy, Corpus Callosum, Magnetic Resonance
Imaging, Relapsing Remitting Multiple Sclerosis

-
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Amag: Multiple skleroz (MS), genellikle geng yetiskinleri etkileyen ve
inflamasyon, demiyelinizasyon ve nérodejenerasyon ile kendini gosteren
kronik bir merkezi sinir sistemi (MSS) hastaligidir. Manyetik rezonans
gorintileme (MRG), relapsing remitting MS (RRMS) igin yaygin olarak
kullanilan bir tani aracidir. Beyindeki en biyik komissural kanal olan
korpus kallozum (KK) MS'te atrofiye ugrayarak hem biligsel hem de
fiziksel bozulma ile iliskilendirilmektedir. Calismamizin amaci, MR
goruntileri kullanarak RRMS hastalarinda KK'yi degerlendirmek ve ayni
yastaki saglikh kontrollerden elde edilen dlgtimlerle karsilagtirmaktir.
Yontem: RRMS hastalarinin 2017, 2019 ve 2022 yillarindaki T1 beyin MR
goruntilerinde KK kalinligindaki degisiklikleri manuel olarak olgttik.
Bulgular: Sonuglarimiz, kontrol grubunun hasta grubuna kiyasla tim KK
bélimlerinde daha fazla kalinlik, uzunluk ve indeks degerlerine sahip
oldugunu gosterdi. Ayrica, genu ve splenium boélimlerinin kalinhiginda ve
KK indeksinde hasta ve kontrol gruplari arasinda anlaml bir fark gézlendi.
Ancak, KK'nin trunkus kisminda veya toplam KK uzunlugunda anlamli bir
fark saptanmadi. Hasta grubundaki CC 6lgtimleri zaman iginde azaldi ve
1. MRG, 2. ve 3. MRG taramalarindan daha ylksek degerler gosterdi.
Ayrica, KK'nin trunkus kisminin kalinhiginda ve subkortikal alanlarin hacim
degerlerinde 2.-3. ve 1.-3. MRG olglimleri arasinda istatistiksel olarak
anlamli bir fark vardi.

Sonug: Elde ettigimiz bulgular neticesinde arastirmamiz MS hastalari igin
KK dlgtimlerindeki degisiklikler hakkinda 6nemli bilgiler sunmaktadir.
Anahtar Kelimeler: Atrofi, Korpus Kallozum, Manyetik Rezonans
Goruntuleme, Relapsing Remitting Multiple Skleroz
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Introduction

Multiple Sclerosis (MS) is a chronic, inflammatory and
demyelinating disease of the central nervous system
(CNS) that usually affects young adults.! In MS,
demyelination occurs in the cortex particularly in the
white matter of the CNS, leading to symptoms caused by
chronic inflammation.>?® The evaluation of multiple
sclerosis (MS) involves the use of four primary spectrums,
including relapsing remitting MS (RRMS), primary
progressive MS (PPMS), secondary progressive MS
(SPMS), and progressive relapsing MS (PRMS).* RRMS is
the most pre-valent subtype of MS, accounting for 85% of
cases.” RRMS is a subtype of MS that is characterized by
complete or sequential recovery after relapses (attacks)
associated with transient neurological dysfunctions.®
Magnetic resonance imaging (MRI) is a vital tool for
diagnosing MS with identifying lesion location and
morphology, as well as assessing disease progression and
response to treatment. In order to diagnose, monitor, and
treat MS, MRI protocols typically include T2, FLAIR, and
T1-weighted imaging with contrast. Axial and sagittal
slices need be obtained, and it is recommended to use a
1.5 Tesla or 3 Tesla MRI system.” The 2017 McDonald
diagnostic criteria have increased the importance of para-
clinical evaluations, particularly imaging, in the diagnosis
and management of MS.2

The corpus callosum (CC), which is the largest
commissural tract comprised of thick myelinated fibers,
connects the corresponding centers in the right and left
cerebral hemispheres. The CC has been found to be the
brain region that undergoes the most atrophy in multiple
sclerosis (MS), and this atrophy has been linked to both
cognitive and physical impairment.® Furthermore, the
atrophy of the CC has been shown to predict cognitive
outcomes in MS, making it a valuable biomarker for
monitoring the disease.®

Our primary objective is to evaluate the CC from magnetic
resonance (MR) images of individuals diagnosed with
RRMS and compare it to the measurement values obtain-
ed from MR images of healthy control subjects within the
same age range. Additionally, our study aims to uncover
the changes in corpus callosum thickness measurements
over time in MR images of RRMS patients in three differ-
rent years between 2017 and 2022, and to determine the
proportionate effect on affected parameters. Moreover,
we aim to establish a volumetric data set for monitoring
MS patients and provide a preliminary basis for future
studies. The primary target of our investigation is to
underscore the changes that occur in the corpus callosum
over time, in order to monitor the prognosis of MS disease
and identify the causes of clinical symptoms.

Methods

Experimental design
Our research was approved by the Kocaeli University Non-
Interventional Clinical Research Ethics Committee, which
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granted approval number GOKAEK-2022/19.13 and
project number 2022/321. The research was executed at
Kocaeli University Training and Research Hospital,
Department of Radiology and Department of Neurology.
Our retrospective investigation was carried out using data
from patients who were treated in the Department of
Neurology, diagnosed with RRMS, and undergone follow-
up. The study included patients with RRMS aged between
20-40 years and healthy control subjects in the same age
range who presented to the Department of Neurology
with headache complaints. T1 brain MR images taken at
Kocaeli University Training and Research Hospital,
Department of Radiology, were used to measure corpus
callosum thickness and indices of patients diagnosed with
RRMS and healthy control subjects. A total of 1317
individuals with T1 brain MRI images who were diagnosed
with MS or admitted to the hospital with headache
complaints between 2017 and 2022 were retrospectively
evaluated. Based on the exclusion criteria, 1217 patients
were excluded from the study. We included 50 patients
diagnosed with RRMS and 50 healthy control subjects,
according to the predetermined inclusion and exclusion
criteria.

Participants

The 50 individuals diagnosed with RRMS and the 50
healthy control subjects underwent assessments of CC
thicknesses and indices derived from T1 brain MR images.
Measurements of volume and thickness were conducted
on the T1 brain MR images of the RRMS patient group
from 2017, 2019, and 2022. In contrast, the healthy
control group's measurements were taken from a single
T1 brain MR image. The CC thickness measurements were
performed manually. The alterations in thickness
observed over time in the MR images from different years
were proportional and expressed as percentages.
Moreover, immunomodulatory agents were incorporated
as a standard component of the drug therapy regimen and
routine treatment for all individuals within the RRMS
patient group.

Inclusion and exclusion criteria

The criteria for inclusion in our study were as follows:
patients who were diagnosed with RRMS at Kocaeli
University Training and Research Hospital, Department of
Neurology, and underwent T1 brain magnetic resonance
imaging (MRI) at three different times between 2017 and
2022 were included in our study. Additionally, patients
between ages of 20 and 40 who were diagnosed with
RRMS and followed up at XXX University Training and
Research Hospital, Department of Neurology, as well as
healthy individuals in the same age range who were
admitted to Kocaeli University Training and Research
Hospital, Department of Neurology with complaint of
headache but had no cranial pathology, were included in
control group. The criteria for exclusion in our study were
as follows: the presence of neoplastic, degenerative, or
vascular pathologies that could be mistaken for MS, as
well as presence of any cranial pathology in control group,
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and individuals who did not have an MRI performed at
least three times. These were determined to be necessary
conditions for exclusion from our study.

MRI protocol

Measurements of anatomical structures were conducted
with utilization of a 3-Tesla MRI scanner (Gyroscan Intera,
Philips Medical) in accordance with the imaging protocol,
which included sagittal and axial T1-weighted images with
a TR/TE of 500/minimum and axial T2-weighted images at
4000/102, with a resolution of 256 x 256 and a slice
thickness of 5 mm and a field of view of 220 mm.

Measurement parameters of CC

The thickness of the genu, truncus, splenium, length and
index of the CC were measured manually on brain MR
images. Genu thickness was measured by transverse
width of the genu on line connecting anterior and
posterior points of CC in planum midsagittale. Truncus
thickness was measured by measuring the maximum
thickness of the truncus portion of the CC in the planum
midsagittale (Figure 1). Splenium thickness was measured
by transverse width of splenium on line connecting
anterior and posterior points of CC in planum midsagittale

(Figure 1). The length of CC was measured by distance
between anterior and posterior most prominent points of
CC on planum midsagittale (Figure 1). The index of CC was
obtained by summing thickness of genu, corpus, splenium
in planum midsagittale and dividing by anteroposterior
length of the CC (Figure 2).

Statistical analysis

The analysis of statistical data was carried out using the
IBM SPSS 20.0 program (IBM Corp., Armonk, NY, USA). To
assess compatibility of obtained data with a normal
distribution, Kolmogorov-Smirnov and Shapiro-Wilk tests
were employed. Since assumption of normal distribution
was not met, numerical variables are presented as median
(25th-75th percentile). The categorical variables are
presented as frequency (percentage). To determine
difference between groups, the Mann-Whitney U test was
used, and the Friedman two-way analysis of variance was
applied for dependent group comparisons. Multiple
comparisons were made using Dunn's test. To examine
relationships between categorical variables, chi-square
analysis was employed. In hypothesis testing, a p<0.05
was considered to indicate statistical significance.

SECTRA

C: 12450, W: 21640
C=12450,W=2164,0 1/3
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v

Figure 1. Corpus callosum measurements on midsagittal T1-weighted MRI.
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Figure 2. Corpus Callosum Index Measurement (CCl): Corpus Callosum Index, a. Genu thickness; b. Truncus thickness;
c. Splenium thickness; d. Total anteroposterior length of the corpus callosum.

Results

The study population comprised of 16 male participants
(32%) and 34 female participants, while the healthy cont-
rol group consisted of 18 male participants (36%) and 32
female participants. The median age of the patient group
was 33.50 years (25.75-38.00), whereas the median age of
the healthy control group was 38.00 years (29.75-40.00).

We revealed that the genu, truncus, and splenium
sections of the control group exhibited greater thickness,

while the corpus callosum was longer and displayed
higher indexes compared to the patient group.
Additionally, there was a statistically significant difference
was observed in the genu and splenium sections and
corpus callosum index, when comparing the thickness
measurements of the corpus callosum sections between
the individuals in the patient and control groups (p<0.05).
However, no significant difference was detected in the
truncus section of the corpus callosum or the corpus
callosum length (p>0.05) (Table 1).

Table 1. Comparison of Thickness Measurements of Corpus Callosum Sections

Control Patient P value
Median (25%-75 ") Median (25%-75 )

Corpus Callosum
Genu (mm) 9.15 (8.02-10.04) 8.45 (7.77-9.30) 0.043
Truncus (mm) 5.90 (5.35-6.72) 5.65 (4.97-6.45) 0.173
Splenium (mm) 10.02 (9.27-10.82) 8.55 (7.47-9.62) <0.001
Length (mm) 67.00 (63.70-70.40) 66.75 (63.47-69.92) 0.677
Indexes 0.38 (0.32-0.42) 0.34 (0.30-0.37) 0.004

*The corpus callosum thickness measurement unit in the table was mm.
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The corpus callosum measurements of the patient group
were evaluated in terms of time-dependent changes. The
thickness measurements, length, and index values of the
genu, truncus, and splenium sections of the corpus
callosum were measured in the 15t-2"4 MRI, 2"9-3" MR,
and 1%-3Y MRI pairwise comparisons, and these
comparisons showed a decrease in percentage values
(Table 2).

In the assessment of corpus callosum thickness
measurements in the patient group across the 1%, 2"¢, and
3 MRI images, it was determined that the genu, truncus,
splenium, length, and index values in the 1°* MRI were
greater than those in the 2"¥and 3" MRI. Furthermore, the

values for the truncus, splenium, length, and index in the
2" MRI were also greater than those in the 3 MRI. When
comparing the values between the 15t MRl and 3" MR], all
values, except for the genu section, were higher in the 1°
MRI. In the evaluation of the MRIs of individuals in the
patient group at three different time points, a statistically
significant difference was observed in the volume values
of the subcortical areas in the 2nd-3rd and 1st-3rd MRI
measurements. Additionally, a statistically significant
difference was observed in the thickness measurement of
the truncus section of the corpus callosum (p<0.05) (Table
3).

Table 2. Percentage Changes in Corpus Callosum Measurements of the Patient Group

1t-2"d MRI Percentage
Alteration
Median (25t-75%)

2"4-3"" MRI Percentage

Median (25%-75%)

1%t-3"4 MRI
Percentage Alteration
Median (25t-75%)

Alteration

Corpus Callosum
Genu (mm)
Truncus (mm)
Splenium (mm)
Length
Indexes

-0.47 (-9.84-7.76)
-4.81(-14.77-4.97)
-4.58 (-13.21-9.24)
-0.41 (-3.46-2.51)
-2.85 (-8.89-2.70)

-2.25(-10.85-11.85)

-2.51(-12.11-14.83)

-1.55 (-10.26-12.69)
-0.80 (-3.42-3.14)

0.00 (-12.90-16.57)
-4.17 (-15.20-8.02)

-4.83 (-16.72-17.97)
-0.87 (-5.00-4.57)

0.00 (-8.70-6.61) -3.33 (-14.73-9.61)

* The corpus callosum thickness measurement unit in the table was mm.

Table 3. Multiple Comparison of Measurement Parameters of the Patient Group

Measurement Parameters

15*MRI 2" MRI 3" MRI P value
CC Genu (mm) 8.45 (7.77-9.30) 8.40 (7.40-9.22) 8.55 (7.00- 9.92) 0.618
CC Truncus (mm) 5.65 (4.97-6.45)2 5.25 (4.65- 6.02)? 5.15 (4.60- 6.02)° 0.016
CC Splenium (mm) 8.55 (7.47-9.62) 8.40 (7.10-9.72) 8.20 (6.82-9.52) 0.288
CC Length (mm) 66.75 (63.47-69.92) 66.50 (63.35-69.57) 65.95 (62.25-69.25) 0.379
CC Index 0.34 (0.30-0.37) 0.33(0.30-0.36) 0.32(0.29-0.38) 0.112

*The unit for multiple comparison of measurement of the RRMS patients in the tables was mm.
**Different letters (a or b) represent statistical significance between measurements (p<0.05).

Discussion

Multiple Sclerosis (MS) is a severe, autoimmune, and
demyelinating disease that affects the CNS, primarily
occurring in adults aged 20-40 years.' Our study focused
on patients with RRMS, the most prevalent clinical form
of MS, and investigated atrophic changes in CC parts over
time. Investigating brain structures in MS patients
provides essential information about disease progression
and treatment, as well as insights into changes in the
disease process. Several studies have explored these
alterations.'? Brain atrophy, a common consequence of
MS, has been linked to myelin sheath damage,
progressive axonal degeneration, and functional
disorders of the nervous system.!® Notably, brain atrophy
in MS is five times more prevalent than that associated
with normal aging.}* In MS, gray matter damage could
occur early on and result in irreversible disability and
cognitive impair-ment.*

336

CC is a crucial pathway made up of largely myelinated
fibers that connect the left and right brain hemispheres,
enabling the sharing of information between them.® MS
patients typically exhibit CC atrophy, which is one of the
disease's most widely recognized symptoms. In MS, the
CC is adversely affected by both focal lesions and
Wallerian degeneration.’ It is worth noting that CC
atrophy increases with the progression of MS, leading to
approximately 2% volume loss per year, a rate that is ten
times higher than that observed in healthy individuals.'®
It has been reported that CC atrophy mainly affects the
genu, posterior part of the truncus, and splenium, and
develops in a postero-anterior gradient as the disease
progresses.'® Additionally, it has been noted that
approximately 20% of patients with RRMS experience CC
atrophy.?®

Our study revealed a significant difference in the thick-
nesses and lengths of the genu, truncus, and splenium, as
well as the index values of the CC between individuals in
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the patient group and those in the control group (Table
1). Specifically, the genu, splenium, and CC index values
showed a statistically significant difference (p<0.05)
(Table 1). The low CC index values indicated atrophy of
the CC, and our results demonstrated that this atrophy
was more pronounced in the genu and splenium regions.
Previous studies have established that atrophy in these
regions is associated with cognitive dysfunction.20
Additionally, CC atrophy in MS is known to cause
decreased cognitive function, attention deficits,
decreased information processing speed, dysfunction in
visual memory, and speech fluency. In our study, we
found a significant decrease in the time-dependent
percentage decrease in CC as %-median in the truncus
section, with values of -2.51 (-12.11-14.83) in the 2nd-3rd
MRI and -4.17 (-15.20-8.02) in the 1st-3rd MRI (Table 2).
We thought that the fact that time-dependent atrophy
was more pronounced in the truncus section of the CC
compared to other sections may be due to the fact that
the truncus section was more sensitive to atrophy and
affected more. We analyzed the MRI values of corpus
callosum measurements obtained at 3 different times
and found that atrophy occurred in all values over time
except the 3rd MRI of the genu section (Table 3). It is
considered that the increase in the genu section could be
due to the triggering of the remyelinization mechanism
by symptomatic treatments as reported in the
literature.21 In our analysis of the multiple comparisons
of CC measurements in MRI obtained at three different
times in the patient group, we found a statistically
significant difference in the truncus section of the 2nd-
3rd MRI and 1st-3rd MRI CC (p<0.05) (Table Il). Although
there was a decrease in other CC measurement values
over time, this decrease was not statistically significant
(p>0.05) (Table 3).

Our study had notable limitations. First, small sample size
resulted from exclusion of patients with cranial
pathology or demyelinating symptoms, as well as those
with neoplastic, degenerative, or vascular conditions that
could be mistaken for MS. Consequently, the factors that
could be compared were limited. Second, the
participants' information was obtained from the hospital
registration system, which has a retrospective nature and
prevented us from conducting a cognitive assessment.
Lastly, the study included patients with RRMS in the
patient group and individuals without any cranial
pathology in control group. The consequences of
excluding any diseases that are not part of the hospital
records could impact the outcomes.

Our investigation has contributed to the understanding
of the impact of RRMS on CC. The novel aspect of our
research was the calculation of the percentage values of
atrophy in these structures over time, achieved by
proportioning the MRI values to each other. We believe
this approach adds to the existing literature on this
subject, and the measurement of affected parameters
expressed as percentage values could serve as a data set
for monitoring MS patients and preparing for future
studies.
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ABSTRACT
Objective: To investigate the reliability and effectiveness of

femtosecond laser-assisted KeraRing (Mediphacos, Belo
Horizonte, Brazil) implantation in treating keratoconus.
Methods: Intrastromal corneal ring segments (KeraRing,

Mediphacos, Brazil) were implanted in 15 eyes of 14 patients
unable to tolerate contact lenses. Femtosecond laser (Intralase,
60 Hz) was used for corneal tunnel creation. Based on the
distribution of the ecstatic area on the cornea, dual segments
were implanted in 9 eyes, while single segments were implanted
in 6 eyes. Preoperative and postoperative uncorrected visual
acuity (UCVA), best-corrected visual acuity (BCVA), objective and
subjective refraction, and topographic corneal curvature (K)
values of the cases were compared using the Wilcoxon test.
Results: The median age of patients was 26 (range: 15-39) years,
with a median postoperative follow-up period of 12 (range: 1-24
months). BCVA improved in all eyes during the follow-up period,
increasing from a median of 0.4 (range: 0.15-0.6) to 0.5 (range:
0.15-1) (p<0.001). BCVA increased in 12 eyes, with a median of 0.1
(range: 0-0.4) (p=0.003), remained unchanged in 2 eyes, and
decreased by 1 line in 1 eye. Subjective spherical refraction
decreased from -3.02+3.8 to -1.4342.7, and subjective cylindrical
refraction decreased from -4.2+1.8 to -1.03+1.1 (p<0.005). Mean
topographic astigmatism decreased from -5.03+2.0 D to -
3.27+2.35 D (p=0.012), and the mean K value decreased from
52.6+4.7 D to 50.35+4.4 D (p<0.005). During the postoperative
period, no complications were observed except for a slight
migration of ring segments within the tunnel in one case.
Conclusion: Femtosecond laser-assisted intracorneal ring
implantation is an effective and reliable method for visual
outcomes in keratoconus.
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Amag: Femtosaniye lazer destekli KeraRing (Mediphacos, Belo
Horizonte, Brezilya) implantasyonunun keratokonus tedavisinde
glvenilirligini ve etkinligini arastirmak.

Yontem: Kontakt lens kullanamayan 14 hastanin 15 gozlne
intrastromal korneal halka segmentleri (KeraRing, Mediphacos,
Brezilya) implante edildi. Korneal tinel olusturulmasi igin
femtosaniye lazer (Intralase, 60 Hz) kullanildi. Korneadaki ektatik
alanin dagilimina gore, 9 goze gift segment, 6 goze tek segment
implante edildi. Olgularin  preoperatif ve postoperatif
duzeltilmemis gérme keskinligi (UCVA), en iyi duzeltilmis gorme
keskinligi (BCVA), objektif ve subjektif refraksiyon ile topografik
korneal egrilik (K) degerleri Wilcoxon testi kullanilarak
karsilastirild.

Bulgular: Hastalarin ortalama yasi 25+7.46 (aralik: 15-39) yil olup,
ortalama postoperatif takip suresi 10.8+7.37 (aralik: 1-24 ay)
aydir. BCVA, takip siresi boyunca tiim gozlerde artmis, ortalama
0.1240.1'den 0.38+0.24'e yiikselmistir (p<0.001). BCVA, 12 gozde
ortalama 0.4010.15'ten 0.55+0.23'e yiikselmis (p=0.003), 2 gbzde
degismemis ve 1 gbzde 1 satir azalmistir. Subjektif sferik
refraksiyon -3.0243.8'den -1.43+2.7'ye, subjektif silindirik
refraksiyon ise -4.2+1.8'den -1.03+1.1'e dugmustlr (p<0.005).
Ortalama topografik astigmatizma -5.03+2.0 D'den -3.27+2.35
D'ye (p=0.012) ve ortalama K degeri 52.6+4.7 D'den 50.35+4.4
D'ye dusmiustur (p<0.005). Postoperatif donemde, bir vakada
tinel icinde halka segmentlerinin hafif migrasyonu disinda
komplikasyon gézlenmemistir.

Sonug: Femtosaniye lazer destekli intrakorneal halka
implantasyonu, keratokonusta gorsel sonuglar agisindan etkili ve
glvenilir bir yontemdir.

Anahtar Kelimeler: Keraring, femtosaniye lazer, keratokonus
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Introduction

Keratoconus is characterized as a progressive,
asymmetric, bilateral corneal ectasia resulting from non-
inflammatory thinning of the corneal stroma, leading to
a conical shape of the cornea. Corneal thinning can cause
a significant reduction in visual acuity due to irregular
astigmatism, myopia, and corneal steepening. The visual
management of keratoconus generally depends on the
disease's severity. In advanced stages, penetrating
keratoplasty is required to improve visual acuity due to
severe irregular astigmatism, progressive stromal
thinning, and apical stromal scar.? In mild to moderate
stages, contact lenses are typically tried as initial
treatment, with surgical options becoming necessary for
patients intolerant to contact lens wear.® Corneal
collagen cross-linking is a treatment option that slows the
progression of the disease.*

Initially described by Barraquer in the mid-1950s for
correcting myopia and astigmatism, corneal rings
became an effective treatment option for stabilizing
keratoconus and other ectasias.*® Intracorneal ring
segment implantation flattens the central corneal
curvature in transparent corneas with moderate to
advanced keratoconus, providing refractive
improvement. Its reversible nature and preservation of
the central cornea are significant advantages.””®
Additionally, it is suggested that progression to
keratoplasty be delayed by providing biomechanical
support to the ectatic cornea.®° With the advancement
of femtosecond laser technology, intracorneal ring
implantation has become safer and is described as a
minimally invasive technique ®!' Three main types of
intracorneal ring segments, produced from polymethyl
methacrylate (PMMA) material and available in different
geometric shapes and diameters, include Intacs
segments (Addition Technology, CA, USA), Ferrara rings,
and the KeraRing (Mediphacos, Belo Horizonte, Brazil)
segments used in our study.%'?

Methods

Our study retrospectively reviewed the 15 eyes of 14
patients diagnosed with keratoconus. It underwent
intracorneal ring segment (KeraRing) implantation by the
same surgeon at the Haseki Training and Research
Hospital Ophthalmology Clinic. All cases were patients
with contact lens intolerance or inability to use contact
lenses for various reasons. During the preoperative
examination, all patients underwent assessments for
uncorrected visual acuity, best corrected visual acuity,
subjective and objective refraction, keratometry
measurement, computerized corneal topography
(Orbscan, Bausch and Lomb, Rochester, NY, USA),
biomicroscopy for corneal wound formation and other
pathologies, intraocular pressure measurement, and
fundus examination. The eligibility criteria for
intracorneal ring implantation included transparency of
the central cornea, minimum corneal thickness of 400 um
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at the site where the ring segment would be placed,
absence of other ocular diseases, low visual acuity with
glasses, and intolerance to contact lens wear or poor lens
fit. Before surgical procedures, the type of ectasia was
determined based on the steepest axis of corneal
topography for each patient. The recommended segment
thickness was determined using the chart provided in
nomograms, based on the lowest pachymetry values
obtained in the central 6 mm optical zone, and single or
double-segment usage was planned. As a pre-tunneling
medication, 0.5% proparacaine hydrochloride was
instilled, and the periocular area was wiped with
povidone-iodine. After the eye was sterilely draped, the
central point of Purkinje reflex was marked. A disposable
vacuum ring for the femtosecond laser was placed.
Tunnel creation was performed using a femtosecond
laser (Intra-lase, 60 Hz) at a depth of 80% of the thinnest
para-central corneal thickness at a distance of 5-7 mm.
The inner diameter of the tunnel was 4.7 mm, and the
outer diameter was 5.8 mm. The entry incision was made
perpendicular to the axis of topographic astigmatism
with a length of 1.3 mm. Intracorneal ring segment
implantation was performed under topical anesthesia by
the same surgeon one to two hours after tunnel
formation. A bandage contact lens was placed on the
cornea, and the eye was covered with a bandage.

Patients were started on artificial tear drops,
nonsteroidal anti-inflammatory drops, and topical
antibiotic drops on the day of surgery. After

epithelialization of the incision site (within 1-2 days), the
contact lens was removed, and topical steroid drops
were initiated instead of nonsteroidal anti-inflammatory
drops. Topical steroid drops were used thrice a day for 2
weeks and then tapered off gradually over 3 weeks.
Topical antibiotic drops were used four times daily for 2
weeks and then discontinued. Artificial tears were used
for an average of 3 weeks, depending on the epithelial
status of the patients. Postoperative follow-up visits
were scheduled for day 1, day 3, day 7, and month 1, and
for patients with longer follow-up, at months 3, 6, and 12,
and subsequently at 1-year intervals. Uncorrected and
corrected visual acuity, objective and subjective
refraction, keratometry values, corneal topography, and
complications were recorded. Patients with a minimum
follow-up period of 1 month were included in the study.
Statistical analyses were performed using SPSS version
13F software (SPSS Inc IBM, Armonk, NY, USA). The
normality of variables was assessed using visual and
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk
tests). Preoperative and postoperative data were
compared using the Wilcoxon test. P-values less than
0.05 were considered statistically significant.

Results

Of the patients, 8 (57.1%) were male and 6 (42.9%) were
female, with a median age of 26 (range: 15-39 years). The
median follow-up period was 12 (range: 1-24) months.
The minimum follow-up period was 1 month, with only 2
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patients having a follow-up of 1 month, 73.3% having at
least 6 months, and 53.3% having at least 12 months
(Table 1).

Table 1. The preoperative and postoperative ophthalmological findings

Patient | Age preop | postop | preop | postop | preop K | postop K prfeop K po§top K | preop K | postop K IFISI:?I:]V;
No UCVA | UCVA | BCVA | BCVA | ast (D) ast(D) | min (D) | min (D) | max (D) | max (D) (month)

1 22 | 0.05 0.4 0.6 0.7 4.7 1.6 50.5 46.5 56.3 48.1 21

2 391 0.2 0.6 0.5 0.8 4.2 4.5 42.8 414 46.9 45.9 12

3 29 | 0.1 0.4 0.3 0.4 4.9 3.8 60.5 57.2 65.4 61 17

4 26 | 0.02 | 0.05 0.4 0.6 8.3 1.2 50.5 49.6 58.7 50.8 4

5 16 | 0.1 0.4 0.4 0.7 8.1 3.5 46.3 4425 54.4 47.75

6 15| 0.05 0.1 0.6 0.5 3.5 1.3 51.5 48.1 55 49.4 24

7 15 03 0.9 0.5 1 2.7 1.6 48.6 48 51.3 49.6 12

8 26 | 03 0.7 0.6 0.8 3 2.7 49.6 51 52.6 53.7 20

9 26 | 0.05 | 0.15 | 0.15 0.15 7.3 53 57.3 56.3 64.6 61.6 8

10 16 | 0.2 0.3 0.4 0.5 6.3 1.6 479 48.5 54.2 50.1 14

11 31| 0.02 0.5 0.5 0.6 1.6 1.3 52.5 50 54.1 51.3 12

12 23 | 0.1 0.15 0.2 0.2 4 9.7 48.5 47.8 52.5 57.5 7

13 371 0.2 0.5 0.3 0.5 3.9 23 46.3 45.7 50.2 48 6

14 26 | 0.1 0.4 0.3 0.5 6.6 6.1 44.8 43.8 51.4 49.9 3

15 28 | 0.02 0.1 0.2 0.3 6.3 2.5 52.5 52.6 58.8 55.1 1

*Preop: Preoperative, postop: Postoperative; UCVA: Uncorrected visual acuity; BCVA: Best-corrected visual acuity (with glasses); K ast:
Keratometric astigmatism value; K min: Minimum keratometry value; K max: Maximum keratometry value; D: diopter

During biomicroscopic examinations, Vogt's striae were
observed in 2 patients, and signs related to atopy were
present in 3 patients. Among those with signs of atopy,
one patient had pannus in the superior cornea, and the
other 2 had lid findings. Intraocular pressure
measurements were standard in all patients, and no
pathology was detected on fundus examination. For
KeraRing implantation, 9 eyes received double segments,

and 6 eyes received single segments based on the
nomogram provided by the manufacturer and tailored to
the ectatic area (Figure 1). Segment thickness ranged
from 150 to 300 um, and the arc length varied from 120°
to 160°. Both eyes of one patient underwent KeraRing
implantation. The incision site for tunneling was selected
as the steepest axis topographically in all cases.

Figure 1. Biomicroscopic view of eyes implanted with a single ring segment (a) (left) and double ring segment (b) (right).
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A statistically significant increase was observed in median
uncorrected visual acuity (UCVA) (p<0.001). Increased
UCVA was noted in all patients, rising from a preoperative
median of 0.1 (range: 0.02-0.3) to a postoperative
median of 0.4 (range: 0.15-0.6), with an average gain of
2.6 Snellen lines (Figure 2).

Uncorrected visual acuity
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Figure 2. Change in uncorrected VA (visual acuity).

Statistically significant improvement was also observed
in best-corrected visual acuity (BCVA) (p=0.003). While
BCVA remained stable in two patients, a decrease of 1
Snellen line was observed in one patient. The median
BCVA increased from a preoperative value of 0.4 (range:
0.15-0.6) to 0.5 (range: 0.15-1) postoperatively, with an
average gain of 1.5 lines (Figure 3).

Corrected Visual Acuity
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Figure 3. Change in best-corrected VA (visual acuity).

Postoperatively, the mean objective spherical refraction
decreased from -4.6715.4 to -2.88+4 (p=0.234). While it
decreased in 10 eyes during follow-up, it remained stable
in 2 eyes, and an increase in myopia was observed in 3
patients. The mean subjective spherical refraction
decreased from -3.0213.8 preoperatively to -1.43+2.7
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postoperatively (p=0.114). Subjectively, spherical
refraction decreased in 6 eyes, increased slightly in 4
eyes, and remained unchanged in 5 eyes. The mean
objective cylindrical refraction decreased from -4.53+£1.9
to -2.28+1.7 (p=0.002), and the mean subjective
cylindrical refraction decreased from -4.20+1.8 to -
1.03+1.1 (p=0.001). While objective cylindrical refraction
decreased in 10 eyes and increased slightly in 5 eyes,
subjective values decreased in all patients.

Following ring implantation, a decrease in minimum,
maximum, and median corneal curvature (K value) and
corneal flattening were observed (Table 2). The
preoperative and postoperative corneal topographies of
a patient are shown in Figure 4.

Table 2. The preoperative and postoperative topographic
K values.

preop (D) | postop (D) | pre-post (D)
(median- | (median- (median- p-value
min-max) | min-max) min-max)
54.10 51.30
Kmax | (46.90- (45.90 - 3'08('25)'0' p=0,002*
65.40) 61.60) :
49.60 48.10
Kmin (42.80 - (41.40 - 1'04('01)'4' p=0,008*
60.50) 57.20) '
4.70(1.60 | 2.50(1.20- | 1.6(-57- | _ .
Kast -8.30) 9.70) 7.1) p=0,012
51.10 49.30
Kmean | (44.85 - (43.65 - 1'82'21')15' p=0,004*
62.95) 59.10) '
*.statistically significant; Preop: Preoperative, postop:

Postoperative; K ast: Keratometric astigmatism value; K min:
Minimum keratometry value; K max: Maximum keratometry
value; D: diopter

No progression was observed in any eye during the
follow-up period, and no reoperations were required.
One patient, who showed progression in one eye three
months after KeraRing implantation and was planning
pregnancy, was referred for collagen cross-linking
treatment and received cross-linking in both eyes. One
patient complained of glare, which spontaneously
resolved within a few months. As a complication, a slight
migration of ring segments into the tunnel was observed
in one patient. The intervention was unnecessary as the
migration direction was not towards the incision site.
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Figure 4. Corneal topography of a patient's preoperative (a) and postoperative (24th month) (b) images.
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Discussion

In treating keratoconus, corneal ring implantation is a
novel approach mainly applied before the indication for
keratoplasty. Colin et al.* were the pioneering authors
who reported a reduction in astigmatism associated with
keratoconus and improved visual acuity using corneal
ring (Intacs) segments. KeraRing, developed after Intacs,
is a ring segment positioned closer to the optical center
of the cornea with various design alternatives. The
objective of KeraRing implantation is to reduce refractive
errors in patients with contact lens intolerance or those
unable to achieve optimal visual acuity with contact
lenses/glasses, thereby improving uncorrected visual
acuity (UCVA) and corrected distance visual acuity
(CDVA) and enabling the use of contact lenses or glasses.
Mainly designed for treating corneal ectasias, KeraRing
aims to stabilize the cornea and delay the indication for
keratoplasty.

Our study also demonstrated improvement in visual
acuity, refractive values, and topographic features with
KeraRing implantation in patients at different stages of
keratoconus. Significant gains were observed with ring
implantation in terms of UCVA and CDVA. A more
tremendous increase was detected in UCVA compared to
CDVA (100% vs. 93.3%). The postoperative mean UCVA
was approximately equivalent to the preoperative mean
CDVA. The average increase of 2.6 lines in UCVA and 1.5
lines in CDVA persisted without decrement during follow-
up. Most patients included in the study experienced
increased visual acuity from the first day following
KeraRing implantation. The improvement in visual acuity
post corneal ring implantation was attributed to corneal
flattening and reduction in spherical and astigmatic
refractive errors, as evidenced by changes in corneal
curvature, topography, and refraction.
Corneal intrastromal rings were initially designed and
utilized for the treatment of myopia. Patel et al.14, in their
investigation of the relationship between corneal
asphericity and spherical aberrations in myopia
correction using corneal intrastromal rings, suggested
that the use of wide-diameter and thin rings would have
less impact on corneal asphericity and thus would not
increase spherical aberrations. According to the authors,
a corneal intrastromal ring cannot correct myopia
exceeding -4 D without significantly increasing spherical
aberrations but may improve outcomes. Subsequently,
numerous studies have been published regarding using
corneal intrastromal rings for treating keratoconus,
yielding successful outcomes. It is well-known that
keratoconic corneas are more elastic compared to
myopic corneas. Hence, more significant flattening is

achieved in keratoconic corneas following ring
implantation.
Different perspectives have been reported in the

selection of corneal intrastromal ring segments. During
their two-year follow-up study, Colin and Malet®® utilized
a standard nomogram, implanting two symmetric Intacs
segments in 100 keratoconic patients. Boxer Wachler et
al. established a ring segment nomogram based on
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spherical equivalent. For myopia up to -3.00 D, they
implanted a thin segment superiorly and a thicker
segment inferiorly. For myopia exceeding -3.00 D, they
implanted a thin segment superiorly and a thicker
segment inferiorly. This asymmetric ring implantation
improved UCVA and CDVA and decreased irregular
astigmatism. In both studies, the ring segments were
implanted horizontally. Kanellopoulos et al.*® modified
the asymmetric segment placement nomogram,
determining segment thicknesses to be implanted
superiorly and inferiorly according to five different
ranges of myopic values. In their study, the ring center
was adjusted to the corneal center, and the position was
set between 0.5 and 1.5 mm inferotemporal relative to
the corneal geometric center. Colin published a
nomogram based on spherical equivalent, corneal
localization, and asymmetric astigmatism induced by
keratoconus for Intacs segment selection.!® Swanson, in
a study where refractive correction was not specified,
reported that in generally 90% of cases, the corneal
surface was topographically flattened, curvature was
flattened in all cases, and the cone shifted more centrally
by placing a thin segment inferiorly and a thick segment
superiorly.’” According to these results, better outcomes
were achieved with the asymmetric implantation of two
different ring segments, resulting in the uneven
flattening of two opposite corneal axes in irregular,
asymmetric corneal surfaces and compared to Ferrara's
symmetrically implanted corneal intrastromal rings,
asymmetric ring implantation yielded more significant
improvements in UCVA and CDVA. Conversely, Kwitko
and Severo reported significantly better outcomes
following symmetric ring implantation in centrally
located keratoconic cases.” Utilizing KeraRing with
different thicknesses and arc lengths asymmetrically
allows for a personalized flattening effect on the cornea,
thus achieving more effective outcomes. In line with this
information, we aimed for effective refractive correction
by using segments of different thicknesses and arc
lengths based on our study's ecstatic area distribution on
the cornea.

Various studies compare mechanical methods with
femtosecond laser techniques for creating corneal
tunnels. Rabinowitz reported no significant difference in
clinical and topographic parameters between the two
tunnel creation methods post-ring implantation. 8 Ertan
et al.’?, in a retrospective study comparing the two
methods, reported better outcomes in uncorrected and
corrected visual acuities with tunnels created using the
femtosecond laser method. However, this study had
limitations that could affect the results: ring implantation
was performed using different devices and nomograms
at various centers. Finally, Kubaloglu et al.}! compared
the mechanical method with the femtosecond laser
method in a prospective randomized study involving 90
keratoconic patients' 100 eyes implanted with a 160-
degree arc length KeraRing segment. They reported no
significant difference between the two methods
regarding visual and refractive outcomes. However, they
observed more intraoperative and postoperative
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complications using the mechanical method. Although
the mechanical method is less expensive, the
femtosecond laser method is reported to be faster,
easier, and more comfortable for surgeons and patients.
Another advantage of the femtosecond laser is its ability
to create tunnels at the desired depth, especially in thin
corneas. In our study, we performed tunnel creation
using a femtosecond laser (Intralase, 60Hz). Although our
sample size was small, the absence of intraoperative
complications and the occurrence of only mild migration
of ring segments within the tunnel in one patient during
the postoperative period demonstrate the reliability of
the femtosecond laser method.

Shabayek et al.> reported that corrected distance visual
acuity (CDVA) was preserved or improved in
approximately 95% of patients after KeraRing
implantation. Coskunseven et al. and Kubaloglu et al.
stated this rate as approximately 86% and 95%,
respectively.!>?® Pinero et al.’ observed a significant
increase in CDVA in their series. Alfonso et al.2! published
the results of KeraRing implantation in 219 keratoconic
patients and found a substantial rise in CDVA in stage 1
and 2 keratoconus cases. However, there was no
significant improvement in visual acuity in stage 3
keratoconus patients; nevertheless, approximately 85%
of corrected distance visual acuity was preserved or
improved. The same study observed a 3.2% rate of 2 or
more lines loss in CDVA on the Snellen chart. The authors
attributed this loss to irregular astigmatism that develops
after ring implantation, as also mentioned by Ertan et
al.? In our study, uncorrected visual acuity improved in
all our patients (100%), and corrected CDVA improved or
was preserved in 93.3% of patients. It was observed that
uncorrected CDVA increased by at least 2 lines in 9 eyes
(average 2.6 lines), while corrected CDVA increased by at
least 2 lines in 7 eyes (average 1.5 lines). It was observed
that CDVA decreased by 1 line in 1 patient and remained
stable in 2 patients. Although staging was not performed
due to the small number of cases, the results are similar
to the high success rates reported in the literature.
Many studies have reported that KeraRing implantation
is an effective method for correcting corneal shape and
reducing astigmatism.>%1%2021 However, it has been
noted that the extent to which astigmatism can be
corrected in stage 3 keratoconus cannot be predicted.
Pinero et al.??> reported that the reason for poor
outcomes in highly astigmatic eyes is the unpredictable
and poor outcome of adding rings in these eyes with
highly irregularly arranged corneal lamellae. Our study
observed significant K values and astigmatism reductions
in  moderate and advanced keratoconus patients.
Particularly in one patient with advanced keratoconus
who had previously waited for keratoplasty at another
center, an increase of 3 lines in uncorrected CDVA and 1
line in corrected CDVA was achieved with KeraRing
implantation, and it was observed that the average K
value decreased from 62.95 D preoperatively to 59.1 D
postoperatively.

There has yet to be a consensus on which localization is
better for corneal incision placement. Different incision
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sites have been described in the literature, including
temporal position, superior position (12 o'clock), positive
cylinder axis not deviating more than 90° from the
topographic axis, temporal and 1 o'clock positions above
the horizontal axis, and perpendicular to the topographic
axis. Theoretically, as most surgeons apply, the ideal
position should be on the steepest corneal axis, as this
type of incision reduces corneal power along the steepest
axis and vyields flat keratometric values. However, a
significant reduction in astigmatism has been observed
with incisions at other locations. In our study, we
selected and applied the incision site topographically as
the steepest corneal axis, like many surgeons.
Considering the more significant difference in Kmax
values, we believe the incision on the steep axis also has
a relaxing effect.

High degrees of ametropia may occur after KeraRing
implantation. This ametropia can be corrected with
glasses or contact lenses. In recent years, successful
results have been reported in correcting ametropia and
residual astigmatism with posterior chamber toric
intraocular lens implantation after ring implantation.
Although some of our patients developed ametropia, no
significant improvement in vision with glasses was
observed in these patients. As the follow-up periods were
short, none of our patients underwent intraocular lens
implantation.

As mentioned earlier, corneal ring implantation does not
prevent the progression of keratoconus. Particularly in
keratoconic patients showing rapid progression, an
increase in mean K values has been observed 6-36
months after ring implantation. This is because ring
implantation does not address the structural problem of
weakened collagen structure in the disease. Considering
the successful visual and refractive outcomes of corneal
rings, combined treatment methods have begun to be
attempted. With collagen cross-linking therapy, the
corneal biomechanical rigidity increases 4-5 times, and
the collagen fibril diameter increases. This promotes
structural improvement in keratoconus, thus preventing
progression. In their studies, Chan et al.23 reported that
combined Intacs implantation with cross-linking
increased the corneal flattening effect of Intacs.
Combined corneal ring implantation with collagen cross-
linking can be used to maintain stability when
progression occurs after ring implantation or to maintain
the flattening effect of the ring. Our study observed no
progression in any patient during the follow-up period.
Only one patient was referred for cross-linking therapy
due to progression starting in the other eye.

In a study comparing deep anterior lamellar keratoplasty
(DALK) and intrastromal corneal ring segments in
advanced keratoconus, the authors compared 66 eyes
regarding visual, refractive, and topographic K values.?*
They found improved visual acuity and refractive values
in advanced keratoconus with DALK. Additionally, they
reported that corneal ring segments were an alternative
treatment method with fewer complications and
sufficient results. 2* Corneal ring implantation should be
attempted before keratoplasty in advanced keratoconus
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without apical scarring and adequate corneal thickness.
24

Our study has some limitations. Firstly, it does not include
a control group. Selecting an appropriate control group
for diseases like this is difficult due to variations in the
progression levels of patients, and the small number of
patients contributed to this. Moreover, selecting the
other eye as the control group will not eliminate the
problem because the disease progresses asymmetrically,
and each eye's progression rate may differ. Another area
for improvement in our study is the small number of
patients and, therefore, the inability to group them by
stages. Additionally, the follow-up periods were
relatively short, especially for some patients. Despite
these limitations, our study has shown that corneal ring
implantation successfully rehabilitates keratoconus
patients who are intolerant to contact lenses or unable
to use contact lenses for various reasons. KeraRing are
intracorneal ring segments developed for the optical
treatment of keratoconus. When used in suitable
patients for ring implantation, they significantly improve
visual acuity, refractive, keratometric, and topographic
outcomes. Although they do not prevent the progression
of the disease, obtaining satisfactory visual outcomes
and delaying keratoplasty are essential advantages. In
our patients, there was a significant increase in both
uncorrected (p<0.001) and corrected (p=0.003) best-
corrected visual acuities. This increase is attributed to the
corneal flattening effect and the reduction of corneal
astigmatism by the rings. A significant decrease in
astigmatic refractive values (p=0.002) was observed,
while the reduction in myopic refractive values (p=0.234)
was not significant. When looking at topographic
characteristics, there was a substantial decrease in
median K ast, K min, K max, and K median values due to
the corneal flattening effect of KeraRing (p=0.012,
p=0.008, p=0.002, p=0.004, respectively). No
complications were observed except for one patient who
migrated the ring segment into the tunnel. In conclusion,
KeraRing implantation in keratoconus patients using a
femtosecond laser is a safe, low-complication rate, easily
applicable, and optically successful method.
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ABSTRACT

Objective: MicroRNAs are small endogenous, non-coding, single-
stranded posttranscriptional RNA molecules. The discovery of
microRNAs has made new contributions to cancer diagnosis and
treatment. These microRNAs reported as a responsible for
colorectal cancer development with several epigenetic changes. In
this study, it was aimed to evaluate the relationship between the
polymorphism of miR-196a-2 polymorphism rs11614913 and
colorectal cancer in Turkish population.

Methods: Two hundred colorectal cancer patient (124 colon
cancer and 76 rectal cancer) and 240 health control individuals
were included in our study, which was planned as a hospital based
retrospective cohort study. MiR-196a2 polymorphism in
peripheral blood samples has been determined by polymerase
chain reaction (PCR) and restriction fragment length
polymorphism (RFLP) method. Significance of the results has been
evaluated by using SPSS (20.0 SPSS Inc., Chicago, IL, USA.)
statistical program.

Results: miR-196a2 C / C + C / T genotypes was found to be
associated with the risk of colorectal cancer development (p:
0.001; OR: 2.04, 95% Cl: 1.293-3.236). The subgroup analysis,
showed that the C/ C + C/ T genotype increased the risk of colon
cancer development 2.11 times (p: 0.016; 95% Cl: 1.136-3.918)
and rectal cancer 2.86 times (p: 0.011; 95% Cl:1.242-6.592). The
relationship between any clinicopathological features of
colorectal cancer and the frequency of the C/ C + C/ T genotype
of miR196a2 was not statistically significant (p> 0.05).
Conclusion: This study supports that miR-196a2's C /C+C /T

genotypes is related with increased colorectal cancer
development risk.
Keywords: Colorectal cancer, MicroRNA, miRNA-196a2

polymorphism

0z

Amag: MicroRNA’lar kiguk, endojen, kodlanmayan, tek sarmalli
posttranskripsiyonel RNA molekilleridir. MikroRNA’larin kesfi,
kanser teshis ve tedavisine yeni katkilar saglamistir. Bu
miRNA’larin  gesitli epigenetik degisiklerle kolorektal kanser
gelisiminden sorumlu oldugu saptanmistir. Bu g¢alismada Tirk
toplumunda miR-196a2’nin  rs11614913 polimorfizmi ile
kolorektal  kanser arasindaki iliskinin  degerlendirilmesi
amaglanmigstir.

Yontem: Hastane bazl retrospektif kohort calsmasi olarak
planlanan galismamiza 200 kolorektal kanser hastasi (124 kolon
kanseri ve 76 rektum kanseri) ve 240 saglikl kontrol bireyler dahil
edilmistir. Periferik kan &rneklerinde miR-196a2 polimorfizmi,
polimeraz zincir reaksiyonu ve restriksiyon fragman uzunluk
polimorfizmi yontemi ile belirlenmistir. Sonuglarin anlamliligi SPSS
(20.0 SPSS Inc., Chicago, IL, USA.) istatistik programi kullanilarak
degerlendirilmistir.

Bulgular: MiR-196a2 C/C + C/T genotiplerinin kolorektal kanser
gelisim riski ile iligkili oldugu saptanmistir (p: 0.001; OR: 2.04, %95
Cl: 1.293-3.236). Altgrup analizleri ise ise C/C+C/T genotipinin
kolon kanseri gelisim riskini 2.11. kat (p: 0.016; %95 Cl: 1.136-
3.918) ve rektum kanserini ise 2.86 kat (p: 0.011; %95 CI: 1.242-
6.592) arttirdigini gostermistir. Kolorektal kanserin herhangi bir
klinikopatolojik 6zelligi ile miR-196a2’nin C/C+ C/T genotipinin
sikhgl arasinda istatistiksel olarak anlaml iliski saptanmamistir
(p>0.05).

Sonug: Bu ¢alisma miR-196a2'nin C/ C+ C /T genotiplerinin artmis
kolorektal  kanser gelisim riski ile iligkili  oldugunu
desteklemektedir.

Anahtar Kelimeler: Colorectal cancer, MicroRNA, miRNA-196a2
polymorphism
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Introduction

Colorectal cancer (CRC) is one of the most frequently
diagnosed cancer which is third most common cancer in
men and second most common cancer in women.?
Although its incidence and mortality rates have increased
in recent years, its mobidity and mortality risk has
decreased in countries with screening programs.?

The etiology of CRC is multifactorial including genetic,
epigenetic, lifestyle factors and environmental factors.3
As one of epigenetic factors, single nucleotide
polymorphisms (SNPs) in miRNA’s have been reported.!
MiIRNA’s are small, non-coding group of RNAs which
functions both in tumor supressions and oncogenic
activity.* These miRNA’s act on mRNA’s and MiRNA’s can
play an important role in tumor initiation, proliferation,
apoptosis, migration, metastasis, response to
chemotherapy and radiotherapy in several cancers.3?
SNPs in miR-196a2 in CRC, has been studied in different
countries and population groups for the risk of
development of CRC. While some studies have shown
susceptibility to CRC, some studies have not found any
susceptibility.?*

In this study, we aimed to evaluate the relationship
between the polymorphism of miR-196a2 and CRC in
Turkish population.

Methods

Patients

Two hundred CRC patient (124 colon cancer and 76 rectal
cancer), who were diagnosed by endoscopic evaluation,
histopathological examination, imaging techniques, and
240 healthy control individuals were included in our
study who admitted to Istanbul University, Istanbul
Medical Faculty, General Surgery Department which was
planned as a hospital based retrospective cohort study.
The study protocol was approved by the Biruni University
Ethical Committee. This study was funded by Istanbul
University Scientific Investigation Projects No: 5821

Genotyping

Blood samples from all CRC patients and healthy control
groups were stored in Ethylenediaminetetraacetic acid
disodium salt (EDTA) tubes. Genomic DNA was extracted
from peripheral whole blood according to salting-out
technique. MiR-196a2 polymorphism in peripheral blood
samples has been determined by polymerase chain
reaction (PCR) and restriction fragment length
polymorphism (RFLP) method.

Genotyping was performed by the procedures of
polymerase chain reaction and restriction fragment
length polymorphism (PCR-RFLP) using Mspl restriction
enzyme. PCR was performed with using primers (miR
196a-2 “F”’ 5’ CCC CTT CCC TTC TCC TCC AGA TA 3’ and
“R” 5’ CGA AAA CCG ACT GAT GTA ACT CCG 3’). The PCR
product was then digested using Mspl restriction enzyme
(Thermo Fisher Scientific, Inc., Pittsburgh, PA, USA) for 16
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h at 37°C. The resulting fragments were separated by
electrophoresis on a 3% agarose gel. The CC genotype
produced two fragments (125 and 24 bp), the TT
homozygote produced one 149 bp fragment and the TC
heterozygote produced three fragments (125, 149, and
24 bp).b

Statistical analysis

Significance of the results has been evaluated by using
SPSS (20.0 SPSS Inc., Chicago, IL, USA.) statistical
program.

Statistical analyses were performed using the R (R Core
Team, 2017, Vienna, Austria) program. p-Values less than
0.05 were considered to be statistically significant.
Statistical analyses were performed using the SPSS
software package (revision 20.0 SPSS Inc.,Chicago, IL,
USA.). Data are expressed as mean+SD. Differences in
clinicopathological characteristics between patients and
controls were tested by chi-square test for categorical
data and Student’s t-test for numerical data. Odds ratio
(OR) and 95% confidence interval (Cl) for the association
between genotype and CRC was computed. A two-sided
p-value of less than 0.05 was considered statistically
significant.

Results

Characteristics of colorectal cancer patients and control
groups

Two hundred CRC patients and 240 controls were
studied. Characteristics of CRC patients and control
groups were given in Table 1. There was no significant
difference in the characteristics between CRC patients
and control groups (p>0.05) (Table 1).

MiR-196a2 polymorphism

miR-196a2 C / C + C / T genotypes was found to be
associated with the risk of colorectal cancer development
(p: 0.001; OR: 2.04, 95% Cl: 1.293-3.236). The subgroup
analysis, showed thatthe C/ C+ C/ T genotype increased
the risk of colon cancer development 2.11 times (p:
0.016; 95% Cl: 1.136-3.918) and rectal cancer 2.86 times
(p:0.011;95% Cl:1.242-6.592). The relationship between
any clinicopathological features of colorectal cancer and
the frequency of the C/ C + C/ T genotype of miR196-a2
was not statistically significant (p> 0.05). (Table 2)
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Table 1. Characteristics of colorectal cancer patients and control groups

Colorectal cancer patients
(n=200) Control
Colon cancer (n=124) | Rectal cancer (n=76) | group(n=240) p value
Sex Female 49 (39.5%) 28 (36.8%) 90 (37.5%)
Male 75 (60.5%) 48 (63.2%) 150 (62.5%) 0.457
Smoking Yes 40 (32.2%) 27 (35.5%) 89 (37.1%)
No 84 (67.7%) 49 (64.5%) 151 (62.9%) 0.910
Alcohol consumption | Yes 21 (16.9%) 17 (22.4%) 36 (15%)
No 103 (83.1%) 59 (77.6%) 204 (85%) 0.680
T Staging T1 6 (4.8%) 3(3.9%)
T2 24 (19.4%) 10 (13.2%)
T3 60 (48.4%) 37 (48.7%)
T4 34 (27.4%) 26 (34.2%)
Lymph node | NO 48 (38.7%) 14 (18.4%)
involvement N1 32 (25.85%) 18 (23.7%)
N2 44 (35.5%) 44 (57.9%)
Distant metastasis Yes 13 (17.1%) 17 (13.7%)
Absent 63 (82.9%) 107 (86.3%)
Tumor Well or | 84 (67.7%) 52 (68.4%)
differentiation moderately
Poorly 40 (32.3%) 24 (31.6%)

*Values are given as percentage (%) in the table.

p-value less than 0.05 was considered as significant. Nodal involvement p:0.08

Table 2. The relationship between genotype/alleles and the colorectal cancer risk

Genotype /alleles Colorectal cancer patients (n=200)
Colon cancer | Rectal cancer | Control group | p value
(n=124) (n=76) (n=240)
CcC 61 37 95 0.012*
CcT 46 34 91 0.240
TT 17 5 54 0.280
cC+C/T 107 71 186 0.003*
TT+C/T 73 39 14 0.140

*P-value less than 0.05 was considered as significant. Bold values indicate statistical significance.

Discussion

CRC is one of the most common cancer types and its
management is still challenging. Screening programs
helps to decrease incidence. Although colonoscopy is
generally used for screening it is invasive and expensive.’
Epigenetic factors such as SNPs in miRNA’s that may be
useful for diagnosis, prognosis and follow-up. Different
types of miRNA’s can have spesific correlation with
different types of tumor.

miR-196a2 has garnered particular attention due to its
potential involvement in  oncogenesis, tumor
progression, and metastasis in CRC. A growing body of
evidence suggests that miR-196a2 modulates the Wnt/B-
catenin signaling pathway, a key driver of CRC
development. Aberrant activation of this pathway has
been shown to contribute to CRC by promoting cellular
proliferation and inhibiting apoptosis.?

Our study supports that miR-196a2's C / C+ C / T
genotypes is related with increased risk of CRC
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development in Turkish population. Indeed, two
different meta-analysis reported that miR-196a2 might
play a role in pathogenesis of CRC in Iranian and Asian
population in concordence of our findings in Turkish
population.®* Beside this, miR-196a2 polymorphism was
found to be not related with the increasing of CRC
development ontrary in Chinese population.*

The potential links between several miRNA gene
polymorphisms, including miR-27a, miR-146a, miR-
196a2, miR-492, and miR-608 and CRC development
were investigated in a recent study.!’ Despite prior
evidence suggesting that these miRNAs play crucial roles
in cancer biology by regulating key oncogenic pathways,
the study's findings indicate that genetic variations in
these specific miRNAs do not substantially influence CRC
susceptibility. These results highlight the complexity of
miRNA involvement in cancer and suggest that while
miRNAs may contribute to tumor biology, their
polymorphisms alone may not be reliable markers for
CRC risk.?
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miRNA’s are also promising factors for diagnosis and new
treatment strategies.> From a clinical perspective, miR-
196a2 holds promise as a biomarker for colorectal
cancer. Its overexpression in tumor tissues, as well as its
detectability in serum, makes it a candidate for non-
invasive diagnostic tests.!?

Also Ge et al., mentioned that high miR-196a2 expression
is strongly associated with poor prognosis in colorectal
cancer (CRC) patients, consolidating its role as a
significant biomarker in predicting clinical outcomes. This
supports the hypothesis that miR-196a2 not only
contributes to tumor progression through key oncogenic
pathways but also exacerbates aggressive tumor
behavior, ultimately leading to worse clinical outcomes.*?
miRNAs represent promising therapeutic targets due to
their ability to modulate gene networks, making them
integral to novel anti-cancer strategies. *

MiRNAs are pivotal in modulating key processes such as
cell proliferation, invasion, and metastasis, all of which
are central to CRC progression. Specific miRNA signatures
associated with CRC, such as the downregulation of
tumor-suppressive  miRNAs and upregulation of
oncogenic miRNAs, contribute to the complex molecular
mechanisms underlying tumor growth and metastatic
potential. For instance, altered expression of miRNAs like
miR-21, miR-200, and miR-34a has been linked to
enhanced epithelial-mesenchymal transition (EMT),
increased stemness and resistance to apoptosis in CRC.
These findings suggest that targeting specific miRNA
pathways could offer therapeutic benefits in controlling
tumor progression and preventing metastasis. 1°

The role of exosomal miRNAs in cancer progression,
particularly in chemoresistance and metastasis, has been
increasingly recognized in recent years. Kulkarni et al.
(2019) highlighted how exosomal miRNAs contribute to
these processes by facilitating intercellular
communication within the tumor microenvironment.
These miRNAs can be transferred between cancer cells
and surrounding stromal cells, promoting an
environment conducive to tumor survival. In the context
of chemoresistance, specific exosomal miRNAs can alter
the expression of drug resistance genes, making cancer
cells less susceptible to chemotherapy. For example, the
upregulation of miRNAs like miR-21 and miR-221 has
been associated with resistance to various
chemotherapeutic agents. Additionally, exosomal
miRNAs play a crucial role in enhancing metastatic
potential by regulating genes involved in EMT and cell
migration. This dual role of exosomal miRNAs in both
drug resistance and metastasis underscores their
significance as potential therapeutic targets, where
inhibiting their activity could improve treatment
outcomes by reducing resistance to chemotherapy and
preventing cancer spread.'®

Therefore, miRNAs can be used as a biomarker for early
diagnosis, therapeutic target and also to determine
prognosis due to the potential for metastasis.

There are some limitations of our study. First of all, our
study size is small for the investigate the association of
the risk of CRC development. Secondly, we have
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investigated only miRNA-196-a2 genotype of miRNA
family.Thirdly, we have not investigate the other effects
of miRNA-196-a2 genotype as metastasis, prognosis and
progression of CRC.The effects of other MiRNA’s family
on metastasis, prognosis, occurrence of CRC as well as
therapeutic option will be important to investigate fort
he future studies.

In conclusion, our research highlight the pivotal role of
miR-196a2 in the development and of CRC risk. Its
involvement in key oncogenic pathways, its impact on
chemoresistance, and its potential as both a prognostic
biomarker and therapeutic target make miR-196a2 a
focal point for future investigations in CRC. As the
landscape of precision oncology evolves, targeting miR-
196a2 could offer new hope for CRC patients, particularly
those with poor prognostic factors. However, it is
important to recognize that not all studies have reported
a clear link between miRNA polymorphisms and CRC, as
evidenced by research that found no significant
association between various miRNAs and CRC risk. This
discrepancy underscores the complexity of miRNA
regulation in cancer and highlights the need for further,
more comprehensive investigations. Future studies
should focus on larger, more diverse populations and
explore additional factors, such as environmental
influences and gene-environment interactions, to better
understand the precise role of miRNAs in colorectal
cancer.
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ABSTRACT

Objective: Thymoquinone (TQ), the main bioactive component of
Nigella sativa, crosses the blood-brain barrier and exerts
neuroprotective and neuromodulatory activities. This study aims to
investigate the effect of TQ administration on the expressions of
microRNAs (miR) 26b, 124, 29a and 29c in the hippocampus of healthy
rats

Methods: TQ (20 mg kg-1 d-1) is administered intragastrically to
adult rats for 15 days. MicroRNA levels of related genes were analyzed
using real-time polymerase chain reaction.

Results: Administration of TQ significantly downregulated the
expression profiles of miR-26b and miR-124 and upregulated miR-
29a. No significant change was observed in the expression level of
miR-29c.

Conclusion: TQ may have a beneficial effect on healthy brain and/or
central nervous system (CNS) function by altering the expression of
miR-26b, miR-124, and miR-29a, which are highly expressed in the
brain.

Keywords: Thymoquinone, Black seed, Black cumin, microRNA,
hippocampus

oz

Amag: Nigella sativa'nin ana biyoaktif bileseni olan Thymoquinone
(TQ), kan beyin bariyerini gegerek noroprotektif ve néromodilatér
aktiviteler gosterir. Bu ¢alismanin amaci, TQ uygulamasinin saglikh
siganlarin hipokampisiinde 26b, 124, 29a ve 29c mikroRNA'larinin
(miR) ekspresyonlari izerindeki etkisini aragtirmaktir.

Yéntem: TQ (20 mg kg-1 d-1) yetiskin siganlara 15 giin boyunca
intragastrik olarak uygulanmistir. ilgili genlerin mikroRNA seviyeleri
gercek zamanli polimeraz zincir reaksiyonu kullanilarak analiz
edilmistir.

Bulgular: TQ uygulamasi miR-26b ve miR-124'Un ifade profillerini
o6nemli Olglide asagl duzenlerken miR-29a'nin ifadesini yukari
duzenlemistir.  miR-29c'nin ifade duzeyinde anlamh bir etki
gozlenmemistir.

Sonug: TQ, beyinde yiksek oranda ifade edilen miR-26b, miR-124 ve
miR-29a'nin ifadelerini degistirerek saglikli beyin ve/veya merkezi sinir
sistemi fonksiyonlarinda faydali bir role sahip olabilir.

Anahtar Kelimeler: Timokinon, kara tohum, kara kimyon, mikroRNA,
hipokampds.
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Introduction

MicroRNAs (miRNAs) are small non-coding RNAs that
regulate gene expression post-transcriptionally, thereby
providing fine-tuned regulation of hundreds of targets.?
Accordingly, every biological process is subject to miRNA-
dependent regulation. Therefore, deregulation and/or
alterations of specific miRNAs could disrupt the mainte-
nance of health and contribute to diseases. It is predicted
that approximately 70% of all miRNAs are expressed in the
brain, and they play a pivotal role in regulating brain
development and function,?® modulating neurodevelop-
ment* and neurodegeneration.®> Abnormal miRNA expres-
sion profiles in the hippocampus have been identified as a
risk factor in neuropathologies characterized by oxidative
stress and apoptosis. °

Medicinal herbs are used as an alternative to chemical
agents to alleviate health disorders. Nigella sativa (NS)
has been utilized as a natural source of remedies and
health-care in traditional medicine in various cultures for
centuries. The seeds of this medicinal plant are often
known as “black seed”, “black cumin”, or “black caraway”®
and are extensively cultivated in the Mediterranean
countries, Middle East, Eastern Europe and Western Asia.’
Black seed and its extracts have been shown in numerous
studies to be effective therapeutic agents with hepatopro-
tective, neuroprotective, cardioprotective, gastroprotec-
tive, antioxidant, antihistamine, antidiabetic, anticancer,
antihypertensive,  anti-inflammatory,  antimicrobial,
immunemodulatory, analgesic, and spasmolytic proper-
ties.®1° The broad spectrum of biological activities
originated from its bioactive constituents, including
thymoquinone (TQ), thymohydroquinone, dithymoqui-
none, p-cymene, carvacrol, 4-terpineol, t-anethole,
sesquiterpene, a-pinene, and thymol.® Thymoquinone (2-
isopropyl-5-methyl-1,4-benzoquinone) is the major bioac-
tive component (30 — 48%) of the seed's essential oils and
is attributed as responsible for the therapeutic properties
of Nigella sativa.®'! TQ has the ability to cross the blood-
brain barrier due to its small size and lipophilicity and
perform neuromodulatory activities. This makes it an
attractive potential substance for targeting the brain in
the treatment of neurological disorders.®

TQ has been shown to provide neuroprotective effects in
several degenerative diseases of the central nervous
system, including cerebral ischemia,!! epilepsy,?
Parkinson's disease®® and Alzheimer's disease.!* It has
been reported that TQ enhances antioxidant capacity and
inhibits neuroinflammation.'® Besides, it improves the
memory and cognitive function,’® sleep quality and
ameliorates stress, anxiety!® and depression.'” The hippo-
campus is the region in which learning, memory,
emotional regulation and pain perception occurs.'®
Therefore, in the present study, we aimed to investigate
the effects of TQ on the expression of brain abundant
microRNAs, including miR-26b, miR-29a, miR-29c and
miR-124 related to brain development and function,
neurodevelopment and neurodegeneration,®* in the
hippocampus of a healthy rat brain.
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Methods

Animals

In the present study, 24-week-old female Spraque Dawley
rats obtained from Bezmialem Vakif University were used.
Animals were housed under standard laboratory
conditions (12h light/dark cycles, 22 °C, and 60% humi-
dity) with ad libitum food and water. All experimental
procedures were performed according to the ethical
approval obtained from the Committee for Animal
Research Ethics at Bezmialem Vakif University (2015/229).

Thymoquinone (TQ) administration

Rats were randomly divided into two groups; control (C)
(n=5) and thymoquinone (TQ) (n = 5). TQ (Sigma—Aldrich,
Darmstadt, Germany) was dissolved in corn oil as a final
concentration of 20 mg mL-1 (w/v). All animals were
treated with either TQ (20 mg kg-1 d-1) or corn oil accor-
ding to their weights by intragastric gavage for 15 days.

Quantitative real-time PCR analysis

The homogenization for total RNA extraction was
performed to the right hippocampal tissues of rats. Using
the miRNA isolation kit (Thermo Fisher Scientific, Inc.),
miRNAs were isolated from total RNA, which is obtained
by TRIzol and the PureLink RNA mini kit. Firstly, at room
temperature, supernatants of tissue homogenates were
incubated with 200 pL of chloroform for 3 min. After
centrifugation at 12 000 x g for 15 min at 4°C, 70% ethanol
was added to the transparent part of the supernatant in a
1:1 ratio. After washing steps with special columns,
isolated RNA was collected to eppendorf tubes on ice.
After determination of the amount of isolated RNA by
Multiskan GO Microplate Spectrophotometer (Thermo
Fisher Scientific, Waltham), cDNA reverse-transcribed by
miRNA specific cDNA synthesis kit. A reaction mixture
including SybrGreen (Bioline, Luckenwalde, Germany),
DNA polymerase, dinucleotide, and buffer solution was
mixed with the template and reactions were performed in
an appropriate thermal cycle with CFX96 Touch Real-Time
PCR (Bio-Rad Laboratories, California). Primer against miR-
26b, miR-29a, miR-29c¢, and miR-124 with housekeeping
U6 genes (Table 1)'° were purchased from Sentromer
Technology (Istanbul, Turkey). Gene cards were analyzed
using the threshold cycle (CT) relative quantification
method. CT values were normalized for endogenous
reference (ACT = CT [U6] - CT [miRNA gene]) and
compared with control using the AACT formula (AACT =
ACT [TQ group] — ACT [control]). Data were analyzed using
logarithmic transformation of fold induction ratios accor-
ding to the relative quantification (RF) formula (2-AACt).

Statistical analysis

The data were expressed as mean * standard error of the
mean (SEM). Unpaired t-test with Welch’s correction were
performed to calculate the statistical significance
between groups using GraphPad Prism 8.01 (GraphPad
Software Inc., La Jolla, CA, USA). The statistically signi-
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ficant difference was considered as *p < 0.05, ** p < 0.01,
*** p <0.001.

Table 1. Information about the primer sets

Gene
miR-26b
miR-29a
miR-29c
miR-124
ue

Forward sequence Reverse sequence
TTCAAGTAATTCAGGATAGGT -
TAGCACCATCTGAAATCGGTTA -
TAGCACCATTTGAAATCGGTTA -
TAAGGCACGCGCTGAATGCC -
CGCAAAUUCGUGAAGCGUUC -

Results

As shown in Figure 1 and Table 2, RT-PCR analysis revealed
that TQ administration led to alterations in the expression
of miR-26b, miR-124 and miR-29a in the healthy rat brain.
No significant change was determined in the expression of
miR-29c. The expression of miR-26b (p > 0.01) and miR-
124 (p > 0.05) were significantly down-regulated (0.38-fold
and 0.52-fold, respectively) in the TQ-treated rat group
compared to the control group. However, the expression
of miR-29a (p > 0.05) was markedly up-regulated (1.36-
fold) in the TQ-treated rat group relative to the control

group.

2.5

. Control
2.0- * O Tta
1.5+

Relative fold change

1.0+ *
*%

Ml & |l|

0.0

miR-26b miR-124 miR-29a miR-29¢c

Figure 1. MicroRNA expression with Real-time RT-PCR. The
microRNA expression levels of miR-26b, miR-124, miR-29a and
miR-29¢c in the TQ administrated healthy rat hippocampus
relative to control group (n = 5 in each group). Error bars
represent SEM (standard error of mean). Statistically significance
difference; *p < 0.05 and **p < 0.01.

Discussion

The present study investigated the effect of TQ
supplementation on the expression of miR26a, miR-124,
miR-29a and miR-29c in the healthy rat brain by RT-PCR.
The results of the present study showed that TQ
treatment reduced the mRNA expression of miR-26b and
miR-124 while increasing the expression of miR-29a in
comparison to the control group (Table 1, and Fig. 1). The
expressions of miR-29¢ did not exhibit a notable
difference.

It is well known that mRNAs are highly expressed in the
brain and play a pivotal role in regulating brain
development and function.>?® miR-26 has been identified
as a functional miRNA that plays a role in a number of bio-
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Table 2. Expression level of MicroRNAs (miRNAs) analysed by
gRT-PCR in control and hippocampus.

miRNA  Control TQ-treated Hippocampus
miR26b  0,04247 +0,01129 0,01598 + 0,00442** \l/
MiR124 0,05880 +0,01478 0,03084 +0,01633* \l/
MiR29a 0,26712 +0,10160 0,36314 +0,09917* /[\
miR29c  0,17419+0,08326  0,18525+0,05720 /)

The results are shown as mean + SEM. The degree of significance is
denoted as *p < 0.05 and **p < 0.01.

logical processes, including neural cell specification,* cell
proliferation, apoptosis and the development of normal
tissues and tumors.?° It has been reported that loss of miR-
26b results in protective effects on oxidative stress
damage by regulating neuronal apoptosis.?! Dill et al.??
showed that it regulates neuronal differentiation. Caputo
et al.,”® found that miR-26b negatively regulates brain-
derived neurotrophic factor (BDNF) expression at the
post-transcriptional level that is involved in neuronal
development and plasticity. Reduced BDNF expression is
thought to be a risk factor for major depressive disorder
(MDD). A previous study showed that miR-26b expression
increased in MDD patients.?®> Additionally, decreased
levels of BDNF, in the hippocampus are strongly
associated with cognitive impairments in animals with
Alzheimer disease.?* In addition, miR-26b and miR-207
were found to be consistently dysregulated in obstructive
sleep apnea patients following intermittent hypoxia, a
characteristic pathophysiological change of obstructive
sleep apnea, which can alter the expressions of apoptosis/
anti-apoptosis proteins in the hippocampus coexisting
with mnemasthenia.?> It has also been identified as
related to Alzheimer’s disease since increased expression
of miR-26b activates cell cycle entry, tau-phosphorylation,
and apoptosis in postmitotic neurons.?? It has recently
been demonstrated that healing effect on AD patients
through  down-regulated miR-29c and miR-26b
expressions in the AB1-42-induced rat hippocampus by
increasing cell viability and decreasing apoptosis rate.’®
Considering all these studies, it can be concluded that
decreased miR-26b expression may provide neuroprotec-
tive effects and reduce the risk of CNS diseases in healthy
individuals.

miR-124, a brain-enriched mRNA, regulates neuroinflam-
mation,?® neural development and differentiation.?” It is
extensively expressed in neurons®, suggesting its key
function in the CNS. The expression level of miR-124 is
undetectable or extremely low in neural progenitors,
while its expression increases gradually in differentiating
and mature neurons.*?® Highly expressed miR-124 can
induce neuron-specific differentiation and govern the
dendritic plasticity of neural stem cells.?>3° miR-124 has
been reported to be up-regulated in chronic stress and
acts as a regulator of structural plasticity and behavioral
responses to chronic stress.3! Bahi et al.3? also found that
stress in the rat hippocampus causes increased expression
of miR16 and miR-124, linked to the development of
depressive-like symptoms. Pan-Vazquez, et al.3® demons-
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trated that exercise has a positive effect on stress
resilience via increased expression of the glucocorticoid
receptor (Nr3cl) and decreased expression of miR-124 in
the hippocampus. Moreover, it was shown that
expression levels of miR-124 up-regulated in the periphe-
ral blood of MDD patients affect alterations in brain
miRNA expression directly. Its expression levels were also
found to be significantly correlated with the connectivity
of both intra- and inter-networks in the brain.3*
Additionally, miR-124 has been shown to function as a
regulator to alleviate cell death correlated with the
expression of BACE1/B-secretase in Alzheimer's disease
(AD).3>  Another study reported repressed tyrosine-
protein phosphatase non-receptor type 1 (PTPN1) by up-
regulation of miR-124 in the temporal cortex and
hippocampus in AD patients, which indicates region-
specific abnormalities linked to synaptic, plasticity and
memory dysfunction.3® Furthermore, miR-124 regulates
translation of GIuA2 primarily in the somatic cytoplasm of
neurons rather than in dendrite, which could cause
functional alterations in synaptic strength and
connectivity.?” Khan et al.®® suggest that TQ may be
directly linked with the miR-124 expression levels, which
are involved in neuronal development and differentiation
and this fact decreases ERK phosphorylation and amelio-
rates cognitive impairments in the rat hippocampus.
Therefore, we may suggest that TQ-induced down-
regulated miR-124 expression may improve memory,
synaptic strength and plasticity. As mentioned before, the
expression level of miR-124 has been found to be
increased in chronic stress, AD and major depressive
disorder; thereby, reduced miR-124 expression can also
protect individuals from the development of neurodege-
nerative diseases.

The miR-29 family, consisting of miR-29a, miR-29b and
miR-29c, has been implicated in neuronal proliferation,
differentiation, plasticity, and survival.3® miR-29a is abun-
dant in the brain, and particularly in hippocampal
neurons*® and regulates dendritic spine morphology,*
neural development and morphology.*® In addition, it is
important in fine-tuning motor function.*> miR-29a, has
been shown to be up-regulated during normal aging in the
CNS.® Dysregulation of the miR-29 family is associated
with many neurodegenerative disorders including AD,
Huntington’s disease, amyotrophic lateral sclerosis,
multiple sclerosis and Parkinson’s disease.?® Ma et al.**
found that overexpression of miR-29a regulates neurite
outgrowth and development of neuronal stem cells by
targeting extracellular matrix-related genes. Thus,
increaseed miR-29a expression levels due to TQ treatment
may affect neural development and morphology.

TQ, a major bioactive compound of Nigella sativa seed's
oil, has been extensively studied for its biological activities
and therapeutic potential and shown to possess
neuroprotective, antioxidant and anti-inflammatory
properties. It has been shown that TQ exerted a strong
Financial Disclosure
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neuroprotective effect on AR-induced neurotoxicity and
aggregation by increasing cell viability and decreasing
apoptosis rate via inhibition of ROS formation, and
mitochondrial membrane depolarization in the hippo-
campal and cortical neurons.”® The diminished TQ effect
on AR-induced inhibition of synaptic vesicle recycling was
also reported in the same study. Bin Sayeed et al.?®
demonstrated that Nigella sativa (500 mg capsule twice
daily for 9 weeks) improved age-related cognitive decline,
memory and attention in healthy humans. The authors
also reported that daily consumption of one NS capsule
(500 mg for 4 weeks) as a nutritional supplement stabi-
lized mood, decreased anxiety, and improved memory in
healthy adolescent males.*

Overall, these studies and our results showed that TQ
administration alters the expression of miR-26b, miR-124
and miR-29a, which play a role in maintaining healthy
brain function. All these three miRNAs are abundant in the
brain, indicating the importance of their activity in the CNS
and their activities affect neuronal development,
differentiation, plasticity, survival and synaptic function.
Therefore, TQ may be suggested to be used as a natural
supplement for the maintenance and improvement of
brain health.

Conclusion

The results of the present study indicate that the TQ
administration can affect brain-enriched microRNA
expressions, which have functions in neural development
and differentiation, neuroinflammation, memory,
synaptic strength and plasticity. Regular expressions of
these brain enriched miRNAs are critical for the
maintenance of healthy CNS. Administration of TQ may
help to improve memory, cognitive abilities and prevent
the development and progression of neurodegenerative
diseases. However, further research is required to identify
the full potential of these natural agents for CNS in health
and diseases.
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Duinya genelinde ciddi bir saglk sorunu olan obezitenin en etkin tedavisi
olarak cerrahi islemler uygulanmaktadir. Sleeve gastrektomi en sik
uygulanan obezite cerrahisi teknigidir. Obez bireylerde kanser riskinin
arttigina dair gorusler mevcuttur. Ancak obezite cerrahisi sonrasi da mide
kanseri gelisen bazi olgular bildirilmistir. Morbid obezite tanisi ile sleeve
gastrektomi uygulanan bir hastanin ameliyatindan 8 ay sonra dispeptik
sikayetleri gelismeye baslamistir. Tetkikler neticesinde striktiir tanisi
konulan hastaya gastrik bypass revizyon cerrahisi uygulanmigtir. Hastanin
bu operasyonundan sonra da sikayetlerinin devam etmesi tGizerine yapilan
detayli incelemede hastaya mide adenokarsinomu tanisi konulmustur ve
hastaya total gastrektomi ameliyati yapilmistir. Obezite ciddi bir saghk
problemi olmasinin yaninda beraberinde birgok hastalik iginde risk faktoru
olarak degerlendiriimektedir. Obez bireylerde kanser riskinin arttig
yonlinde literatiirde ciddi galismalar mevcuttur. Ancak obezite cerrahisi
sonrasinda kanser riskinin arttigina yonelik bazi ¢alismalar mevcut olsa da
heniiz genel bir kani olusmamistir. Ancak kanser riski artmis olan obez
bireylerde cerrahi tedavi 6ncesinde kanser taramasi amaciyla kontrol
endoskopi yapilmasi ciddi sekilde dnerilmektedir.

Anahtar Kelimeler: Sleeve gastrektomi, mide adenokarsinomu, morbid
obezite

ABSTRACT

Surgical procedures are applied as the most effective treatment of obesity,
which is a serious health problem worldwide. Sleeve gastrectomy is the
most common bariatric surgery technique. There are opinions that the risk
of cancer increases in obese individuals. However, some cases of gastric
cancer after bariatric surgery have been reported. A patient who
underwent sleeve gastrectomy for morbid obesity developed dyspeptic
complaints 8 months after surgery. As a result of the examinations, the
patient was diagnosed with stricture and underwent gastric bypass
revision surgery. When the patient's complaints continued after this
operation, the patient was diagnosed with gastric adenocarcinoma and
total gastrectomy was performed. Obesity is not only a serious health
problem but also a risk factor for many diseases. There are serious studies
in the literature indicating an increased risk of cancer in obese individuals.
However, although there are some studies showing an increased risk of
cancer after bariatric surgery, there is no general opinion yet. However, in
obese individuals with an increased risk of cancer, control endoscopy is
strongly recommended for cancer screening before surgical treatment.
Keywords: Sleeve gastrectomy, gastric adenocarcinoma, morbid obesity
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Girig

Obezite Diinya Saglik Orgiitii tarafindan kronik bir hastalik
olarak kabul edilmektedir ve giderek yayginhgi
artmaktadir. Obezitenin neden oldugu sorunlarin yani sira
obeziteye eslik eden ¢ok sayida patolojik durum saghk
sistemleri Uzerinde ciddi bir yik olusturmaktadir. Birgok
Ulkede obezitenin kalici ve etkin ¢ozimi igin cerrahi
uygulamalar yayginlik kazanmistir. Bu nedenle basta mide
olmak dzere sindirim sistemine yonelik farkli cerrahi
girisimler iceren yontemler gelistirilmistir. Laparoskopik
sleeve gastrektomi son yillarda tanimlanmis ve
glinimuizde en yaygin olarak yapilan bir ameliyat teknigi
haline gelmistir.X

Mide kanseri gastrointestinal sistem kanserleri icinde
kolon kanserinden sonra 2. sirada, genel kanser sikligi
siralamasinda ise Ulkelere gore degisiklik gostermekle
birlikte 5. sirada yer almaktadir.? Bariatrik cerrahi
girisimlerden sonra 6zefagus kanseri insidansinda artig
oldugu literatirde  belirtilmistir> Ancak  mide
kanserlerinde artis olduguna dair heniiz bir veri mevcut
degildir. Literatlirde obezite cerrahisinden 1 sene sonra ve
10 seneye kadar siire icerisinde mide kanseri tanisi alan
hastalar oldugu bildirilmistir.*

Bu yazimizda sleeve gastrektomi yapilan bir hastada
ortaya ¢ikmis olan mide kanseri olgusu sunulacak ve
obezite ile mide kanseri arasindaki genetik iliski
incelenecektir.

Olgu Sunumu

45 vyasinda erkek hasta, dispeptik sikayetler ile
poliklinigimize basvurdu. Yutma gugcligli ve kusma
sikayetleri olan hastanin 16 ay once gecirdigi bariatrik
cerrahi islemler sonrasinda beklenenden fazla ve hizl kilo
verdigi belirlendi. Hastaya 16 ay once morbid obezite
tanisi ile (VKi: 44,9) laparoskopik sleeve gastrektomi
ameliyat yapilmistir. Ameliyattan 8 ay sonra ortaya cikan
yutma gucligli, kusma ve asirn kilo kaybi sebebiyle
hastada striktir tanisi konularak revizyon cerrahisi
planlanmis ve striktlirin Ustiinden mide devamliligi
bozulmadan laparoskopik side-to-side Roux N-Y Gastrik
Bypass ameliyati yapilmistir. ikinci ameliyatindan 8 ay
sonra tekrar yutma glgcligli ve kusma sikayeti ile
klinigimize basvuran hastanin yapilan tetkiklerinde gastrik
kitle tespit edilmis ve endoskopik olarak alinan biyopside
mide adenokarsinomu tanisi konulmustur. Klinigimizde
total gastrektomi ve D2 lenf nodu diseksiyonu yapilmistir.

Tartigma

Mide kanseri saglikh bireylerde Diinyada en sik
karsilasilan 5. kanser olarak kabul edilmektedir.? Kanser
riskini artiran veya kanser gelisimine sebep olan birgok
faktor sorgulanmaktadir. Obezite bircok metabolik soruna
sebep olan bir hastalik olmasi sebebi ile kanser etyolojisi
icin risk faktorlerinden birisi olarak kabul edilmektedir.®
Artmis kanserojen igerikli beslenme, adipoz dokunun
artmasina bagh hormonal diizenin bozulmasi gibi
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sebeplerle genetik mutasyonlarin artabilecegi
duslinilmektedir.

Herediter diffiz mide kanseri, cadherin 1 geni (CDH1)
degisikliklerinin neden oldugu en taninmis ailesel mide
kanseridir. Herediter diffiz mide kanseri otozomal
dominant gecis gosteren bir kanser sendromudur. Aile
oykusi olan hastalarda gastrik karsinom riski, boyle bir
oykusii olmayan bireylere gore yaklasik U¢ kat daha
yiiksektir.? insan obezitesinde, viicut agirhg durumundaki
degiskenligin %40 ila %50'sini olusturan, ancak normal
kilolu bireyler arasinda daha dusiik (yaklasik %30) ve
obezite ve siddetli obezite alt popilasyonunda 6nemli
Olgiide daha yuksek (yaklasik %60-80) olan genetik bir
bilesen vardir.” En az 15 gendeki kusurlar, ¢cogunlukla
leptin-melanokortin  sinyal yolundaki eksikliklerden
kaynaklanan monojenik obezite vakalarinin nedenidir.”
Bu sebeplerden dolayi obezite cerrahisi planlanacak olan
hastalara islem 6ncesinde mutlaka endoskopik kontrol
onerilmektedir. Sunulan olgunun ilk ameliyatindan 6nce
gastroskopik inceleme yapilip yapilmadig bilgisine
ulasilamamistir. Eger hastalarda ameliyat 6ncesinde mide
icerisinde premalign veya malign bir lezyon varligi mevcut
ise bariatrik girisim 6ncesi bunun saptanmasi 6nemlidir.
Aksi taktirde yapilacak olan cerrahi isleme bagl olarak bu
lezyonun progresyonunu olumsuz yonde etkileyebilecegi
gibi tani konulmasinin gecikmesi de s6z konusu
olabilmektedir.

Cogu mide kanseri sporadiktir ancak %5-10 hastada
ailesel olarak izlenebilmektedir.®2 Hastamizda cerrahi
oncesi endoskopi bilgisi olmadigl igin hastaliginin
etyolojisi ve gelisim sireci arastirilimak istenmistir. Aile
oykisitnde birinci dereceden akrabasinda kolon kanseri
ve ikinci dereceden akrabalarinda yine kolon kanseri ve
meme kanseri Oykiileri mevcuttur. Cerrahi sonrasi bu
kadar kisa sire igerisinde kanser gelismesinin altinda
genetik bir hastalik varhigi arastirilmak istenmistir. Bu
sebeple hastamizdan PIK3CA (phosphatidylinositol-4,5-
bisphosphate 3-kinase catalytic subunit alpha), KRAS
(Kirsten rat sarcoma viral oncogene homolog) ve HER-2
(human epidermal growth factor receptor 2) genetik
testleri yapilmistir. Ayrica rutin kanser paneli de
calisiilmistir.  Testler sonucunda kanser etiyolojisinde
genetik bir mutasyon saptanmamistir.

Sonug olarak obez bireylerde mide kanseri riskinin arttigi
bilinmektedir. Diinyada kanserler arasinda 5. siklikta
izlenen mide kanserinin tanisinin  konulmasi icin
endoskopi altin standart olarak gériilmektedir. Ozellikle
obezite cerrahisi gegirecek olan hastalarin erken evre
veya ileri evre mide kanseri varligi durumunda ameliyat
oncesi bu durumun agiga gikarilmamasi durumunda mide
kanserinin tani ve tedavisinin gecikebilecegi aciktir.
Ozellikle ailesinde kanser &ykiisii olan hastalarda genetik
mutasyonlarin da eslik edebilecegi ve mide kanseri
riskinin artacagl unutulmamalidir. Bu gibi durumlarin
yasanmamasi igin cerrahi islem &ncesinde kontrol
endoskopinin yapilmasinin gerekliligi ve 6nemi agiktir.
Mide kanseri ile obezite arasinda genetik bir iliski olup
olmadigl konusunda literatlirde henliz bir veri mevcut
degildir. Ancak 6zellikle bariyatrik girisimden 1-2 yil sonra
mide kanseri gelisen hastalarin genetik agidan
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incelenmesi bu konuda degerli bilgiler verecektir. Obezite
ile mide kanseri arasinda ortaya konulacak bir genetik
korelasyon halinde bariyatrik cerrahiye aday hastalarin
ameliyat 6ncesi endoskopik incelemelerinin yapilmasinin
yani sira yapilacak genetik analizlerde yol gosterici
olacaktir.

Bu olgu vesilesiyle obezite ve mide kanseri arasinda iliski
olup olmadigi konusuna dikkat c¢ekilmesi istenmistir.
Ancak bu konuda c¢ok merkezli calismalara ihtiyac
duyulmaktadir.
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Hastanin gizliligi korunarak etik wunsurlara dikkat
edilmistir.
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0oz

Bas ve boyun kanserleri (BBK), agiz boslugu, farenks, girtlak, burun boslugu
ve tiiklrik bezleri gibi bas ve boyun gevresindeki anatomik bolgelerden
kaynaklanan gesitli malignite gruplarini kapsar. Bu kanserlerin gelisimi ve
ilerleyisi, 6zellikle timor baskilayici genler ve onkogenleri igeren genetik
ve/veya epigenetik degisikliklerle karmasik bir sekilde baglantilidir. Tumér
baskilayici genler, hiicre donglsi regilasyonu, genomik stabilitenin
korunmasi ve timér olusumunun énlenmesi gibi mekanizmalarda kritik rol
oynarlar. Bu genlerin inaktivasyonu kontrolsiiz hiicre cogalmasi ve kanser
gelisimi ile sonuglanabilmektedir. Ote yandan, onkogenler ise hiicre
buylmesini ve bolinmesini destekleyen ve proto-onkogen olarak
adlandirilan normal genlerin mutasyona ugramis veya asiri eksprese
edilmis versiyonlandir. BBK'nde onkogenlerin aktivasyonu, malign
donusiml ve tumor blylUmesini uyarmaktadir. Bu genlerin rollerinin
anlasiimasi, BBK de dahil olmak tizere tiim kanser turlerinde altta yatan
molekiiler mekanizmalarin aydinlatilmasi ve kisiye 06zel tedavi
stratejilerinin gelistirilmesinde bu mekanizmalarin hedeflenerek daha
spesifik bir tedavi uygulanmasi agisindan 6nem tasimaktadir.

Anahtar Kelimeler: Bas boyun kanserleri, timoér baskilayici genler,
onkogenler

ABSTRACT

Head and neck cancers (HNC) include various groups of malignancies
originating from anatomical regions around the head and neck, such as the
oral cavity, pharynx, larynx, nasal cavity and salivary glands. The
development and progression of these cancers are intricately linked to
genetic and/or epigenetic changes, especially those involving tumor
suppressor genes and oncogenes. Tumor suppressor genes play critical
roles in mechanisms such as cell cycle regulation, maintenance of genomic
stability and prevention of tumorigenesis. Inactivation of these genes can
result in uncontrolled cell proliferation and cancer development.
Oncogenes, on the other hand, are mutated or overexpressed versions of
normal genes called proto-oncogenes that support cell growth and
division. Activation of oncogenes in HNC stimulates malignant
transformation and tumor growth. Understanding the roles of these genes
is important for elucidating the underlying molecular mechanisms in all
types of cancer, including HNC, and also for the development of
personalized targeting-based treatment strategies.
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Girig

Bas boyun kanserleri, en yaygin yedinci kanser tiirii olup
kiiresellesme siireciyle birlikte risk faktoérlerine daha fazla
maruz  kalinmasi  hastaligin  insidansini  giderek
arttirmaktadir.! Amerikan Kanser Derneginin verilerine
gore 2023 yili igin 54.540 oral kavite ve farengeal kanser
vakasi 6n gérulmektedir.2 Kulak, burun, paranazal sinisler,
nazofarenks, major ve mindr tukirik bezleri, oral kavite,
orofarenks, larenks, hipofarenks, tiroid ve paratiroid bezi
gibi bas ve boyun c¢evresindeki farkli anatomik
bolgelerdeki malign neoplazmlar bas boyun kanserlerinin
alt tlrlerini olusturmaktadir.

Gelisiminde biyolojik ve biyolojik olmayan faktorlerin rol
oynadig bilinen bas boyun kanserleri icin bireyin yasam
tarzi ve ahiskanhklari dogrultusunda karsinojenlere maruz
kalmasi en temel risk etmenleri arasinda yer almaktadir.>*
Ozellikle cesitli formlarda tiitiin Griinlerinin tiiketimi bu
kanser tird icin baslica risk etmeni olarak bildirilmis ve
diinya capinda tim oral kanserlerin %20-30°u titlin
drinleri kullanimiyla iliskilendirilmistir.> Bunun yani sira
fazla miktarda ve siirekli olarak alkol tiiketimi, sagliksiz ve
dengesiz beslenme, radyasyon veya bazi meslek gruplari
icin formaldehit gibi zararli kimyasallara siirekli maruz
kalinmasi, genetik yatkinlik, gesitli viral enfeksiyonlar gibi
risk faktorleri ve yasanilan cografi bolgenin kiltiiriine bagl
olarak degisen yasam kosullari oral kanser olusumuna
zemin hazirlayan faktérlerdir.® Literatiir incelendiginde,
ozellikle insan papilloma virtisi (HPV) ve herpes simpleks
viris (HSV) enfeksiyonlarinin oral kavite, nazofarenks ve
larenks kanserlerinin gelisiminde mutajen olarak énemli
rol oynadiklari gorilmektedir.” Son vyillarda yapilan
calismalar, bu enfeksiyonlarin yalnizca kanser gelisiminde
degil bas boyun kanserlerinin prognozunda ve uygulanan
tedavinin etkinliginde de onemli fark olusturdugunu
ortaya koymaktadir.®° Molekiiler mekanizmasi heniiz tam
olarak aydinlatilamamasina ragmen, HPV-pozitif bas
boyun kanseri hastalarinda tiimor mikrogevresinin T hiicre
aktivasyonu, immun infiltrasyon ve immunregiilasyon
acisindan daha aktif oldugu gosterilmis olup, HPV-negatif
bas boyun kanseri hastalarina gore daha iyi prognoz ve
hayatta kalim oranlari sergiledikleri vurgulanmistir.’°
Kanser hicrelerinin benzersiz dogasi ve hastaligin
seyrinden tedavi yanitina kadar tim siirecin her bireyde
farkli ilerleyebilme potansiyeli bu alana yonelik
arastirmalarin  devamhhgini  gerektirmektedir. Kanser
gelisimi ve ilerleyisinde genetik ve epigenetik bircok
degisiklikle birlikte, literatlirde bas boyun kanserleri ile
iliskili onkogen ve timor baskilayici genlerin bitincil bir
perspektifte degerlendirildigi bir calisma bulunmamasi bu
alanda bir bosluk olusturmaktadir. Bu noktadan yola
cikilarak, bu yazi kapsaminda bas boyun kanserleri ile
iliskili oldugu bilinen onkogenler ve timér baskilayic
genlerin kanser gelisimindeki rollerine odaklanilmasi
amaclanmistir.

Bas Boyun Kanserlerinde Karsinogenez

Karsinogenez normal hicrelerin  maligniteye dogru
ilerledigi ¢ok basamakl bir siireci kapsamaktadir. Bu
sirecte meydana gelen hicresel ve genetik degisimlerin
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hem her kanser tiriinde hem de her bireyde farkl bir
isleyiste gelismesi bu surecin karmasik dogasina hizmet
etmektedir. Genetik ve epigenetik anormallikler ve
bunlarin birbirleriyle etkilesimi tim kanser tirlerinde
onem tasimaktadir. Karsinogenez siirecinde rol oynayan
mekanizmalar tam olarak bilinmemesine ragmen hem
onkogen aktivasyonunun hem de tiimor baskilayicl
genlerin inaktivasyonunun tiimor gelisiminde kritik rol
oynadig bilinmektedir.

Onkogenler gen amplifikasyonu, translokasyon, nokta
mutasyonlari gibi genetik degisikliklerin veya metilasyon

yoluyla susturulmus haldeki genlerin metilasyon
profillerinin  degismesi  gibi  birtakim  epigenetik
farklilasmalarin  bir sonucu olarak anormal hiicre

¢ogalmasini uyarmakta ve bu sekilde karsinogenez siirecini
desteklemektedirler.!* Diger yandan timér baskilayici
genler ise mutasyon, allel kaybi, delesyon gibi genetik veya
metilasyon, asetilasyon gibi epigenetik degisiklikler
sonucunda hiicre donglsii ve c¢ogalmasi Uzerindeki
islevlerini kaybederek karsinogenez sirecine katkida
bulunmaktadirlar.> Onkogenler ve timér baskilayici
genlerdeki bu degisiklikler bilimsel literatiirde, sirasiyla,
fonksiyon kazanimi (gain of function) ve fonksiyon kaybi
(loss of function) olarak tanimlanmaktadir.

Onkogenler ve bas boyun kanserleri ile iliskileri
Proto-onkogenler, hiicre biylmesi ve farklilasmasi gibi
normal hiicresel olaylari diizenleyen proteinleri kodlayan
genlerdir. Onkogenler, proto-onkogen adi verilen normal
hlcresel genlerin mutasyona ugramis ve bunun sonucu
olarak etkinlesmis formlaridir. Onkogenler, genellikle
fonksiyon kazandiran mutasyon 6zelligine sahip olup hiicre
farklilasmasini  uyarma, anjiogenezi tesvik etme ve
apoptozu engelleme gibi mekanizmalarla malign forma
dénisimi  tetiklemektedirler.!  Onkogenler, hiicresel
seviyede baskin bir etkiye sahip olup etkin hale
geldiklerinde veya ifadeleri arttiginda, tek bir mutant
allelleri nedeniyle bir hiicreyi benign fenotipten malign
fenotipe dondistiirebilmektedir. Onkogenler tarafindan
kodlanan proteinler, fonksiyon kazandiran mutasyonlar ya
da genin bir allelinin artmis veya asiri ifadesi ile kanser
olusumuna neden olmaktadir. Bas-boyun kanser gelisimi
ile iliskili ve en sik calisilmis olan onkogenler siklin D1, Ras,
EGFR, STAT3 genleri ve bunlarla iliskili molekiler
yolaklardir.®*  Onkogenler, iriinii  olduklari  proto-
onkogenlerin fonksiyonel ve biyokimyasal 6zellikleri temel
alinarak iliskili olduklari hiicresel yolaklara gbére 5 ana
sinifta kategorize edilmektedir (Tablo 1).1%14

Bliylime faktorleri, hiicre disindan salgilanarak, belirli bir
blylime faktorine vyanit vermek Uzere 6zellesmis
reseptore sahip olan hedef hiicrelerin ¢cogalmasini uyaran
polipeptitlerdir.!?  Platelet-kaynakli  biyime faktéri
(platelet-derived growth factor, PDGF), epidermal blyiime
faktorii (epidermal growth factor, EGF) ve fibroblast
blylime faktori (fibroblast growth factor, FGF) farkh
hlcrelerin uyarilmasinda etki gosteren ve molekiler

aktiviteleri iyi karakterize edilmis baslica bliyime
faktorleridir. Bu faktorler ve retroviral onkogenler
arasindaki iliskiye dair ilk c¢ahsmalar bir maymun

fibrosarkomundan izole edilen ve bir retroviris olan
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simian sarkom virlisiiniin ‘sis’ onkogeninin incelenmesiyle
ortaya koyulmustur.1>16

Tablo 1. Onkogenlerin dahil olduklari hiicresel yolaklara gore
siniflandiriimalar. 4

Ornekler
PDGF, EGF, Wnt ailesi, sis, int-2
EGFR, VEGFR, erbB-2

Sinyal Yolagi

Buyume faktorleri
Blyume faktori
reseptorleri

Sinyal iletimi
Transkripsiyon faktorleri
Programlanmis hiicre
6lumi regilasyonu

H-ras, K-ras, N-ras, siklin D1
erbA, c-myc, N-myc, myb
Bcl-2, siklin D1

Bu calisma kapsaminda dizi analizi ile sis onkogeninin
PDGF'nin beta zincirini kodladig1 gésterilmistir. Bu bulgular
ayni zamanda biylime faktorlerindeki ifade artisinin kendi
reseptorleri Uzerinde otokrin aktivasyon saglayarak
kontrolsliz c¢ogalmayi tesvik edebileceklerinin de ilk
gostergesi olmustur.’® Bas boyun kanseri hastalarinda
ekspresyonel ve fonksiyonel degisiklikleri siklikla gézlenen
biuyiime faktérii reseptdrlerinden  biri  EGFR’dir.Y’
Kromozom 7pl12’de lokalize olan EGFR, tirozin kinaz
proteinlerinin ErbB alt ailesine ait bir reseptor tirozin kinaz
(RTK)dir. RTK’lar, li¢ ana boélgeden olusan karakteristik bir
protein yapisina sahiptir: (1) hicre disi ligand baglama
bolge, (2) transmembran bolge ve (3) hiicre ici tirozin kinaz
aktivitesi gosteren katalitik alan seklindedir.* RTK’larin
katalitik aktiviteleri; genellikle disaridan gelen bir sinyal
neticesinde uyarilmanin ardindan hiicre ici
kompartimanda, mitojenle aktiflestirilen protein kinaz
(MAPK)’lar, PI3K/AKT veya STAT gibi cesitli proteinlerden
olusan hiicre ici yolaklarin aktivasyonu surddralir. Bu
hiicresel yolaklar ise spesifik RTK'ya bagl olarak farkh
sekillerde etkinlestirilir ve genellikle hiicrenin hem
apoptotik uyaranlardan kagmasina hem de kontrolsiiz
cogalmasina aracilik ederler.!” Yapilan bazi calismalar EGFR
geninin bas boyun kanserleri de dahil olmak lzere epitel
kokenli kanserlerin birgogunda saglkli hicrelere oranla
daha fazla ifade edildigini gostermektedir.® EGFR
genindeki asiri anlatimin, bas boyun kanseri tirleri icinde
en c¢ok larenks kanserinde oldugu bildirilmistir. Ayni
zamanda, gen ifadesindeki bu artisin radyoterapiye
direncte rol oynayabilecegi, lenf nodu metastazi ve
timorin tekrarlama riski, kot prognoz ve sag kalimda
azalma ile iliskili olabileceginin de alti cizilmistir.>20
EGF/EGFR aktivasyonu neticesinde uyarilan STAT tirozin
kinaz sistemi de bu alanda en c¢ok arastirilan
konularindandir. Etkinlesmis EGFR, STAT proteinlerini
karisik bir mekanizma ile aktive etmekte ve sirekli aktive
olan STAT proteinleri hiicre farklilagsmasini
tetiklemektedir.?! Bas boyun kanseri hastalarinda STAT3’{in
asiri ifade edildigi gosterilmis ve buna bagl olarak DNA'ya
baglanmasinin da belirgin él¢iide arttig not edilmistir.?!

Hiicre donglsu kontroliinde aktif ¢alisan siklin proteinleri
de  karsinogenez  sirecinin  baslatlmasinda ve
ilerletiimesinde kritik etkiye sahip olan proteinlerdir.
CCND1 geni insanda kromozom 11ql13’te lokalize olup
siklin D1 proteinini kodlamaktadir. Siklin D1, Rb'yi
fosforilleyerek  hiicre  déngisiiniin ilerletilmesini
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saglamaktadir. Yapilan arastirmalarda, bas boyun kanseri
hastalarinda, siklin D1 gen ifadesinin asiri arthg
bildirilmistir.*> Larenks kanserinde hiicre déngiisi
diizenlenmesindeki sik rastlanan anormalliklerden biri de

Rb vyolaginin en onemli (yesi olan CCNDI1’'in gen
ifadesindeki olagandisi artistir?2 Bazi bas boyun
kanserlerinde CCND1 ifadesindeki asiri artisin  bu

kromozomal bélgedeki amplifikasyon sonucunda olustugu
gérilmuistir.t!

Bunlarin disinda, kanserlerin ¢ogunda baslatici etken
olarak siklikla rastlanan bir diger grup Ras gen ailesi
tarafindan kodlanan H-ras, K-ras ve N-ras onkogenleridir.
Bu gen ailesinin, nokta mutasyonlari sonucu proto-
onkogenlerin etkinlesmesi ile kanser olusumunda rol
oynadigl bilinmektedir. Bu proto-onkogenlerin kodladigi
proteinler, bliyume faktorlerine sinyal ileterek hiicre
bliyimesinin uyarilmasini saglar. Yapilan g¢alismalar, Ras
gen ailesindeki mutasyonlarin bas boyun kanserlerinin
gelisiminde etkili oldugunu ve bu etkinin de ¢ogunlukla K-
ras ve H-ras ile iliskili oldugunu, N-ras’in etkisinin daha az
oldugunu géstermistir.2324

Timor baskilayici genler ve bas boyun kanserleri ile
iliskileri

Tamor baskilayici genler, hiicre dongisinin ve kontroll
hiicre cogalmasinin negatif regiilatorleri olarak bilinmekte
olup hiicre proliferasyonunun baskilanmasi ve tiimor
gelisiminin inhibisyonu Uzerinden aktivite gdsterirler.!?
Cogu timorde bu genler baskilanarak veya etkisiz hale
getirilerek timor hicrelerinin  anormal ¢ogalmasina
katkida bulunan bir sire¢ uyariimaktadir. Bu genler
tarafindan kodlanan proteinlerde herhangi bir islev kaybi
kontrolsiz hilicre c¢ogalmasina ve programli hicre
oliminin (apoptoz) hatali sekilde strdirilmesine neden
olmaktadir. Bir tiimor baskilayici genin her iki allelinin de
islevini kaybetmesine neden olan bir mutasyon meydana
gelmesi durumunda ise ilgili protein etkinligini tamamen
kaybederek karsinogenez siirecinin baslamasina yol
acabilmektedir. Bas boyun kanserleri ile iligskilendirilen ve
en sik c¢ahsilmis olan timor baskilayici genler; TP53,
retinoblastoma (Rb), p16, p21, p27, PTEN ve APC genleridir
(Tablo 2).12

Bas boyun kanserlerinde, p53 ve Rb proteinlerinin kontrol
ettikleri yolaktaki fonksiyon bozukluklari en fazla gorilen
genetik faktorlerdendir. p53 vyolaginin gorevi, hiicre
siklusunun diizenlenmesi, hiicresel strese apoptoz yoluyla
yanit verilmesi ve hiicre bliylimesinin kontrolll bir sekilde
gerceklesmesini saglamaktir.

TP53 geni, 53kDa agirliginda, 17. kromozomun (17p13.1)

kisa kolunda vyer almakta ve hicre dongusinin
durdurulmasi, hicresel yaslanma, DNA onarimi ve
apoptoz  slreglerinde rol oynayan proteinlerin

ekspresyonlarini ve bu yolaklardaki aktivitelerini kontrol
eden ve bir transkripsiyon faktorii olan p53 proteinini
kodlamaktadir.> Radyasyon veya kimyasal maddeler gibi
mutajenik ajanlarin etkisiyle DNA'da bir hasar meydana
gelmesi durumunda, p53 proteini stabil hale gelerek hiicre
cekirdeginde birikmeye baslar. Biriken normal yapidaki
p53, DNA'da ilgili bolgelere baglanarak hiicre dongtsinin
G1 fazinda duraklamasina neden olur ve bu sayede hasarli



Bayramova ve ark, Bas Boyun Kanserlerine Genetik Bir Bakis

DNA'nin onarilmasi igin hiicreye zaman taninir. Bu siire
icerisinde DNA onarimi yapilamazsa p53, DNA hasari
iceren bu hiicrelerin ¢cogalmasini engellemek (izere hiicre
Oliim sirecini uyararak genetik hasarin sonraki hiicrelere
aktarilmasini engeller.?

Tablo 2. Timor baskilayici genlerin dahil olduklari hicresel
yolaklara gére siniflandiriimalari.12

Sinyal Yolagi Ornekler

Hiicre donguisi regilasyonu PRB, p16, INK4
Programlanmis hiicre 6lima TP53, PTEN
(apoptoz) indiiksiyonu

BlyUme ve gelismeyi uyaran TGF-8, APC
sinyallerin inhibisyonu

DNA tamir mekanizmalari TP53, MSH2
DNA hasari veya kromozomal BRCA1, pl6, p14

anormaliler ile iliskili

p53’lUn transkripsiyon faktéri roliyle ekspresyonunu
dizenledigi diger proteinler hiicre dongilsunin kontroli,
apoptoz uyarimi, gelisim ve farklhilasma gibi bircok hiicresel
suregte rol almakta olup bu proteinlerin hiicresel
seviyelerindeki kontrolsiz  degisiklikler organizmada
malign siirecin ilerlemesine neden olabilmektedir.122°
Nitekim yapilan c¢alismalar, kanser olgularinin ¢ogunda
TP53'in homozigot delesyon (HD), heterozigosite kaybi
(loss of heterozygosity, LOH), nokta mutasyonlari ve/veya
metilasyon yoluyla etkisizlestirildigini ve erken baslangich
malignensi gelisimine katki sagladigini
vurgulamaktadir.126 TP53 geninin kodladigl proteinin
timor baskilayici aktivitelerini bozan somatik degisiklikler
tim kanserlerin  %50'sinde gdzlenmektedir. Normal
sartlarda yari dmri oldukga kisa olan p53 proteini birtakim
degisiklikler ve/veya mutasyonlar sonucunda dogal
konformasyonunu kaybederek DNA'ya baglanamaz ve
buna bagh olarak hiicre dénglsi ve 6limu Uzerindeki
kontrol edici etkinligini gerceklestiremez.?> TP53'te
gozlenen en baskin degisiklik olarak 6n plana ¢ikan yanhs
anlamh mutasyonlarin yaklasik %90'i, p53 proteininin
DNA’ya baglanma bolgesini kodlayan dizide meydana
gelmektedir.?”?®6  Genetik veya epigenetik etkenlerin
disinda, hicresel p53 seviyelerinin diizenlenmesinde
ubikuitinasyon  aracili proteozomal  degradasyon
mekanizmasi da siklikla rol oynamaktadir.'2 Bu mekanizma
Gzerinden MDM2 (mouse double minute 2 homolog),
MDM4, herpesviris iliskili ubikuitin spesifik proteaz, gibi
genler ile insan papilloma virlisi E6 proteinin de hiicresel
p53 seviyeleri lizerinde etkili oldugu cesitli ¢calismalarda
gosterilmistir.!?> Literatiirdeki bu bulgular, ubikuitin
proteazom yolaginin, p53 fonksiyonunun kaybiyla iliskili
olarak timér olusumu Uzerinde tesvik edici bir etkiye sahip
oldugunu desteklemektedir.

Tumor baskilayici aktiviteleri birgok kanser tiirtinde siklikla
calisiimis olan ve hiicre dongistnin belirli fazlarina giris
ve cikisin kontroliinde gorev alan diger timor baskilayici
genler Retinoblastoma 1 (Rb1) ve INK4 genleridir.?®

ilk olarak ailesel retinoblastoma hastaliginda mutasyona
ugradig gosterilen Rb1 geninin Grind pRb1’in daha sonra
hicre donglst dizenleyicisi olarak kritik rol oynadigi
kesfedilmisti. pRb, hiicre doéngisinin G1 fazinda
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durdurulmasini saglayarak, doénginin ilerlemesinde rol
oynayan genlerin transkripsiyonunu kontrol etmektedir.
pRb’nin  fonksiyonel aktivitesi, normal durumda
fosforilasyonla dilizenlenmektedir. Saglkl hiicrelerde,
hicre dongusi boyunca siklin bagimh kinaz 2 (cyclin-
dependent kinase 2, cdk2) ve siklin D (cyclin D, CCND1)
kompleksleri tarafindan pRb fosforillenerek inaktive edilir
ve bu sayede pRb’nin hedef genleri tGzerindeki baskilayici
etkisi ortadan kaldirihr.2> INK4 ise bir CDK-inhibitérii olan
pl6 proteinini kodlamakta olup bu protein de pRb’ye
benzer sekilde hiicre donglisiiniin G1-S fazi gegisinde kritik
rol oynamaktadir.3° Buna ek olarak /INK4’iin inaktivasyonu
sonucunda pRb’nin kontrolstiz olarak fosforile edildigi
goésterilmisti.?® Cogu kanserde Rb proteini tarafindan
yapilan bu kontrol siirecinin siklikla bozuldugu
bilinmektedir. Bu durum da hiicre dénguslinin sirekli
olarak devam ettiriimesine ve kontrolsiz hicre
cogalmasina neden olmaktadir.3! Larenks kanserinde
sikhkla gorilen genetik degisikliklerden biri kromozom
9p21’de yerlesik olan siklin-bagimli kinaz inhibitérii 2A
(cyclin dependent kinase inhibitor 2A, CDKN2A) genindeki
etkinlik kaybidir. CDKN2A geninin etkinligini kaybetmesine
baglh olarak pl16 proteinin (retimi de azalmaktadir.3®
Yapilan calismalarda bas boyun ve diger kanserlerde bu
genin HD ya da LOH durumlarina ek olarak DNA
metilasyonu veya nokta mutasyonu gibi genetik ve
epigenetik degisikliklerin de CDKN2A ifadesi tizerinde etkili
oldugu gésterilmistir.3?

Ote vyandan, normalde hiicre biyiimesi kontrol
elemanlarindan biri olmasina ragmen her kanser
turindeki etkileri degisiklik gbsteren ve buna bagli olarak
da tedavi sireci ve stratejilerinin degisebildigi bazi genler
veya gen aileleri de mevcuttur. Bunlardan biri olarak, TGF-
6 gen ailesi hiicre buyimesi, hayatta kalim, farklilasma,
gb¢ ve apoptoz gibi pek ¢ok kritik hiicresel yolakta gorev
alan ve insanlarda TGF-B1, B2 ve B3 seklinde 3 farkl
izoformu bulunan multifonksiyonel proteinleri
kodlamaktadir.3® TGF-B1, normal insan oral keratinositleri
de dahil olmak Ulzere bircok hiicre tipi icin glicli bir
biyiime inhibitériidiir.3* Bu proteinlerin etkili olduklari
sinyal yolaklarindaki degisiklikler karsinogenez siireci de
dahil olmak (zere birgok hastalikla iliskilendirilmistir. TGF-
B sinyal yolagindaki deregiilasyon ¢ogu kanser tiirlinde
gbzlenmekle beraber ozellikle karsinogenezin
baslatiilmasinda, ilerleyisinde ve metastatik slrecin
tetiklenmesinde bu sinyal yolaginin kritik roller tstlendigi
bilinmektedir.3® Ancak yolagin kanser hiicrelerindeki
tumor baskilayici veya timor olusumunu destekleyici roli
gliniimiizde halen daha  tartisma konusudur.
Karsinogenezin erken ve ge¢ asamalarindaki farkh
etkinliklerinin yani sira TGF-f izoformlari ve reseptérlerinin
regilasyonu her kanser tirine gore de farkhhk
gostermektedir.3* Ornek olarak, meme, kolon, pankreas
kanserlerinde TGF-B1 asiri ekspresyonun hastaligin
ilerleyisi ile korele oldugu goézlenirken bazi kanserlerde
TGF-B izoformlarinin otokrin Uretiminde 6nemli 6lglide
azalma rapor edilmistir.3* Yapilan bir calismada oral
karsinom hicre hatlarinda, timoér hicrelerinin otokrin
TGF-B1 lretimini baskilayarak TGF- 8’nin blylime kontroli
Uzerindeki negatif etkisinden kactigi gosterilmis.3*



Bayramova ve ark, Bas Boyun Kanserlerine Genetik Bir Bakis

Molekller c¢alismalar, timoér baskilayici  genlerdeki
inaktivasyonun genellikle, timor baskilayici lokuslarin
icinde veya yakininda  konumlanan  polimorfik
belirteclerdeki heterozigozite kaybina yol acan ve
sitogenetik olarak saptanamayan mikrodelesyonlarla
iliskili oldugunu gostermektedir.

Sonug¢ olarak; bu derleme kapsaminda bas boyun
kanserleri 6zelinde kanser gelisimi, prognozu, kanser
hiicresinin  metastatik karakter kazanmasi, tedavi
stratejileri ve/veya tedavi sonrasi kanserin niikst gibi
karsinogenez siirecinde onkogen ve timor baskilayici
genlerin rollerinden bahsedilmistir. Onkogenler ve timor
baskilayici genlerdeki genetik ve epigenetik degisiklikler
hastaligin erken tanisi, prognozu, risk siniflandiriimasi ve
terapotik direng gibi noktalarda bas boyun kanseri
hastalari icin hayati 6neme sahip biyobelirtecler olarak
hizmet edebilirler. Ornegin, TP53'teki mutasyonlar veya
EGFR'nin asin ekspresyonu, geleneksel tedavilere verilen
yaniti etkileyebileceginden bireysel temelde bu durumun
bilinmesi  geleneksel uygulama vyerine kombine
tedavilerinin kullanimina rehberlik edebilir. Bunun yani
sira Ozellikle gelisen teknolojik ve bilimsel ilerlemeler
sayesinde kisiye Ozel tedavi secenekleri de glin gectikce
artmaktadir. Buna yonelik olarak, spesifik onkogenleri
(6rn; EGFR inhibitorleri, RTK inhibitorleri gibi) veya timor
baskilayici  kaybiyla bozulan sinyal yolaklarini  (6rn.
PI3K/AKT vyolu inhibitorleri gibi) hedef alan tedavi
stratejileri de son yillarda dikkat cekmektedir. Bu sayede
yalnizca hastaligi degil bireyi de temel alan kisisellestirilmis
ve daha ylksek etki kapasitesine sahip tedaviler
uygulanabilmektedir. Ancak vyine de karsinogenez
strecinin sadece genetik agidan degerlendiriimesi
hastaligin ve tedavi sirecinin yonetiminde eksik
kalinmasina yol acabilmektedir. Genetik olarak bireyin
sahip oldugu kalitsal miras her ne kadar karsinogenez
surecinde ¢ok biiyuk bir faktor olarak rol oynasa da elbette
ki bu stirecin gelisimi ve ilerleyisinde cevresel etmenler de
kritik 6nem tasimaktadir. Bu nedenle tani ve tedavi
sureglerinde genetik ve cevresel faktorlerin karmasik
etkilesimi her zaman g6z 6niinde bulundurulmahdir.
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