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Tip, saf bilimden ziyade, bilim ile sanatin birlesmesiyle olusan bir disiplindir. Pozitif bilimlerin
¢ogu alanini tanimlamay1 amaglarken, tip bilimsel metod ve prensipleri insanligin yararina
kullanilan bir maharete dontstiiriir. Bir bagka deyisle, tip basli bagina bir sifa verme sanatidir.

Hekimlik meslegini biitiin bu 6geleri ile hakkini vererek yapabilme, yasadigimiz ani idrak
edebilme, ge¢miste yapilan hatalar1 tekrarlamama ve bir dl¢iide ileriyi 6ngorebilme s6z konusu
oldugunda tip tarihine vakif olmanin 6nemi inkar edilemez. Mesleginin teknik yonleri kadar
tarihini de 6grenmek icin ¢aba gosterenler basariya ulasma yolunda bir adim 6nde olacaklardur.
Herakleitos'un yiizyillar 6ncesinden ifade ettigi ‘Degismeyen tek sey degisimin kendisidir’ sozii
teoriler, kesifler, yenilikler insanligin binlerce yilda olusturdugu bilgi birikiminin drtnddiir.
Giintimiiz tibb1 da gegmisten bu yana basamak basamak ¢ikilan bir merdiven gibi, gercege ulasan
yoldaki tiim bilgi ve tecriibelerin sentezidir. Yarinin bilimine ise bugiinden aktardigimiz bilgi ve
tecriibelerimiz temel olacaktir.

Alaninda ehil, degerli bilim insani hocalarimizin katkilariyla ortaya ¢ikan ve tip dallarinin
tarihini hekim goziiyle anlatmay1 hedefleyen bu kitabin tibba, hekimlige ve sagliga ilgi duyan
tiim okurlar igin bir kaynak eser olmasini umuyoruz.
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Degerli Yazar ve Okurlarimiz,

Bilimsel bilgi, insanhgin ortak mirasidir; kusaklar boyunca insa
edilen, sabirla gelistirilen ve sorgulayici bir zihinle strekli yeni-
lenen bir yapli tasina benzer. Her bir calisma, bu mirasa yapilan
mUtevazi ama anlamli bir katkidir. Merakla atilan her adim, bi-
linmeyene dogru uzanan bir kdprudir; bu kdprindn saglam-
g1 ise yalnizca bilimsel yonteme olan sadakatle degil, ayni
zamanda etik ilkelerle uyumlu bir durusla mimkanddr.

Bilimsel Uretkenligin hizla arttigr cagimizda, niceligin dtesinde
niteligi dnceleyen, arastirmada 6zgunltgu ve dardstltigu te-
mel alan bir yayincilik anlayisi blyUk énem tasimaktadir. Ana-
dolu Klinigi Tip Bilimleri Dergisi olarak bizler, bu sorumlulugun
bilincinde olarak; bilimsel ¢calismalara ev sahipligi yapmaktan,
arastirmacilarin emeklerini gorinur kilmaktan ve bilimsel etigi
yayin politikamizin merkezine koymaktan onur duyuyoruz.

Anadolu Klinigi Tip Bilimleri Dergisi, siz degerli okuyuculari-
miza 15 arastirma makalesi ve 2 derlemeden olusan yeni sa-
yImizl sunmanin gururunu yasamaktadir. Her sayimizda yer
verdigimiz arastirmalarin, yalnizca akademik bir katkl degil;
aynl zamanda saglik hizmetlerinin iyilestiriimesine, toplumsal
farkindaligin artmasina ve gelecegin bilimsel zeminlerinin se-
killenmesine katki sagladigini biliyoruz. Bu yolda emegi gecen
tum arastirmacilarimiza, degderlendirme sUreclerinde titizlikle
gbrev yapan hakemlerimize ve yayin sUrecini dzveriyle yUrU-
ten kurulumuzun degerli Gyelerine icten tesekkirlerimizi su-
nariz.

Bilimin 1sigini birlikte tasimaya devam etmek dilegiyle...

Saygilarimizla,

Prof. Dr. Sedat Akbas
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Amerikan filozoflar Tom L. Beauchamp ve James E Childress
tarafindan yazilmis olan ve bir¢ok iilkede benimsenen ana akim
tip etigi paradigmasinin temelini olusturan Biyomedikal Etik Pren-
sipleri, Ttrkiyede de klinik uygulama ve arastirmalarda, tip egitimi,
etigi ve hukukunda esas alinan baslica ilkelerin kaynagidir. Bu ki-
tap, Ingilizce temel eserin yedinci edisyonu ve ilk Tiirkge baskisidur.
Istanbul Tip Fakiiltesi Tip Tarihi ve Etik Anabilim Dali mensubu
Uzm. M. Kemal Temel tarafindan terctime edilmis ve ti¢ yillik ku-
sursuz bir ¢alisma sonucunda basilmigtir. Basta tip ve insani bilim-
ler olmak tizere, Tiirkiyede bilimsel gelisim ve tiretime adanmus bir
kurum olan, Hayat Saglik ve Sosyal Hizmetler Vakfi biinyesindeki
Besik¢izade Tip ve Insani Bilimler Merkezi—BETIM, bu terciimeyi
Tiirk akademisyen ve okurlarin istifadelerine iftiharla sunar.
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CCL11rs16969415 and CCR3 rs4987053 gene variants and endometrial cancer risk
CCLI1 rs16969415 ve CCR3 rs4987053 gen varyantlari ve endometrium kanseri riski
Emine Yagci, Muhammed Olgen, Gamze Zengin, Cansu Ozbayer, Tufan Oge, Hulyam Kurt

ilkdgretim dgrencilerinde gérme problemlerinin belirlenmesi
Evaluation of vision problems in primary school students
Suzan Tek Ayaz, Mehmet Canleblebici, Nezih Yalcin, Mehmet Korkmaz, Adem Yildirim

istanbul park, bahce ve korularinda bulunan Mavi Atlas Sediri agaci polenlerinin (Cedrus
Atlantica Glauca) alerjenitesinin mevsimsel allerjik rinitli hastalardaki 6nemi

The importance of allergenity of Blue Atlas Cedar Wood polens (Cedrus Atlantica Glauca) in
patients with seasonal allergic rhinit, which are also in Istanbul park, garden and groves

Ozlem Yilmaz, Asl Gelincik, Bahatddin Colakoglu, Derya Unal, Semra Demir, Suna Byukoztirk

Evaluation of varicella zoster virus IgM, IgG and avidity results used in the diagnosis of
varicella zoster virus

Varisella zoster virds tanisinda kullanilan varisella zoster vir(s IgM, 1gG ve avidite sonuglarinin
degerlendirilmesi

Emel Caliskan

Pelvik organ prolapsusu olan kadinlarda semptomatik rahatsizlik diizeyi ile
temporomandibular ekleme ait parametrelerin iliskisinin incelenmesi

Examination of the relationship between symptomatic discomfort level and temporomandibular
Joint parameters in women with pelvic organ prolapse

Duygu Sahin Altac, Nebahat Uzunay, Doruk Cevdi Katlan, Turkan Akbayrak

Relationship between deep vein thrombosis and serial chest computerized tomography
severity scores in COVID-19 patients

COVID-19 hastalarinda derin ven trombozu ile seri toraks bilgisayarl tomografi siddet skorlari
arasindaki iliskisi

Burcu Akman, Ahmet Turan Kaya, Mustafa Capraz, Mustafa Cihangiroglu

Medicide in the Gaza Strip: A oneyear anatomy of systematic attacks on healthcare services
Gazze Seridi'nde medicide: Sadlik hizmetlerine ydnelik sistematik saldirilarin bir yillik anatomisi
Melih Camci, Omer Faruk Turan, Muhammed Fatih Baran, Muhammed Safi Alpaslan, Seyma Yusra
Soganda

Long-term impact of COVID-19 restrictions on physical activity and social interactions in
young adults

Genc yetiskinlerde COVID-19 kisitlamalarinin fiziksel aktivite ve sosyal etkilesimler (zerindeki uzun
dénem etkisi

Nahide Oztoprak, Muberra Tanriverdi, Gokhan Can Torpu

Phenotypic and molecular determination of biofilm formation and antibiotic resistance of
coagulase negative staphylococci isolated from food samples of animal origin in Turkey
Turkiye'de hayvansal kaynakli gida érneklerinden izole edilen koagilaz negatif stafilokoklarin
biyofilm olusturmalari ve antibiyotik direncliliklerinin fenotipik ve molekdler olarak belirlenmesi
Meryem Burcu Kulahci, Ebru Beyzi, Sumru Citak
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Determination of self-care agency and affecting factors in patients undergoing cardiac surgery
Kalp ameliyati geciren hastalarin 6z bakim glict ve etkileyen faktérlerin belirlenmesi
ZUumrit Balaban, Gizem Kubat Bakir

COVID-19 patients’ attitudes and associated factors related to convalescent plasma donation
COVID-19 tanist almis hastalarin immdn plazma badisina yonelik gordsleri ve etkileyen faktérler
Nurdan Yalcin Atar, Semra Aciksoz, Zulfiye Unal

Dil farkhliklarinin ChatGPT-3.5, Copilot ve Gemini’nin pediatrik oftalmoloji ve sasilik coktan
secmeli sorulardaki etkinliginin degerlendirilmesi

Evaluation of language differences on the effectiveness of ChatGPT-3.5, Copilot and Gemini in
pediatric ophthalmology and strabismus multiple choice questions

EyUpcan Sensoy, Melike Sensoy, Mehmet Citirik

Protection of adolescent girls from sexually transmitted diseases: Results of awareness
training

Adblesan kizlarin cinsel yolla bulasan hastaliklardan korunmasi: Farkindalik egitimi sonuclari
Semsi Nur Karabela, Beliz Yekeler Kahraman, Nesibe Simsekoglu

LuminaURO: A comprehensive Artificial Intelligence Driven Assistant for enhancing urological
diagnostics and patient care

LuminaURO: Urolojik tani ve hasta bakimini gelistirmek icin kapsamli bir Yapay Zeka Destekli
Asistan

Tuncay Soylu, Ibrahim Topcu, Muhammet lhsan Karaman, Esra Melis Tuzcu, Abdullah Harun Kinik,
Mustafa Sacit Guneren, Zeynep Salman, Perihan Demir, Beyzanur Kac

Glutathione S-transferase gene polymorphism, total antioxidant status, and blood pressure
changes in androgenic alopecia

Androjenik alopeside glutatyon S-transferaz gen polimorfizmi, total antioksidan kapasite ve kan
basinci dedisiklikleri

Abdusselam Sekerci, Gokhan Bagci, Hande Kucuk Kurtulgan, Ferhan Candan

DERLEME / REVIEW
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Alzheimer hastaligindaki noropsikiyatrik semptomlarin yonetiminde giincel gelismeler:
Sistematik derleme

Current developments in the management of neuropsychiatric symptoms in Alzheimer’s Disease:
A systematic review

Dogancan Sénmez, Cicek Hocaoglu

Antibiyotik maruziyetinin diyabet, obezite, inflamatuvar bagirsak hastaliklar ve ¢élyak
hastaliginin patogenezindeki rolii

Sena Uslu, Melike Dogru, Umran Oztirk, Merve Urumdas, Muhammet Bera Balkan, Mihriban
Bozdemir, llker Inan¢ Balkan
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CCL11rs16969415 and CCR3 rs4987053
gene variants and endometrial cancer risk

CCL1T rs16969415 ve CCR3 rs4987053 gen
varyantlari ve endometrium kanseri riski

Emine Yagci', Muhammed

Abstract

Aim: Endometrial cancer is the sixth most frequent malignancy in women worldwide. Chemo-
kines are tiny cytokines that are produced to enable different cell types to migrate in different
directions. They are crucial for a number of physiological functions, including immunological
responses, wound healing, and the development of cancer. Our study aimed to determine
the association between CCL11rs16969415 and CCR3 gene rs4987053 variants and the risk of
endometrial cancer.

Methods: Ninety healthy controls and ninety endometrial cancer patients participated in this
case-control research. Blood samples were used to obtain genomic DNA, and the Polymerase
Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) method was used
to determine genotypes.

Results: The CCL11 gene rs16969415 and the CCR3 gene rs4987053 genotype distributions
and allele frequencies were found to differ substantially between the patient and control
groups (respectively p<0.001, p<0.05).

Conclusions: As a conclusion, the CCL1 rs16969415 and CCR3 rs4987053 variations were
determined to be closely associated with endometrial cancer risk.

Keywords: Chemokine; cytokines; endometrial cancer

Oz

Amag¢: Endometrium kanseri dinya capinda kadinlarda en sik gortlen altinci malignitedir.
Kemokinler, hiicrelerin farkli yonlere go¢ etmesine neden olmak icin Uretilen kictk sitokin-
lerdir. immanolojik tepkiler, yara iyilesmesi ve kanser gelisimi gibi fizyolojik islevler icin cok
onemlidirler. Calismamizin amaci CCL11 rs16969415 ve CCR3 geni rs4987053 varyantlari ile
endometrial kanser riski arasindaki iliskiyi belirlemektir.

Yoéntemler: Bu vaka-kontrol arastirmasina doksan saglikli kontrol ve doksan endometrial kan-
ser hastas! katilmistir. Genomik DNA elde etmek icin kan dérnekleri kullaniimis ve genotiple-
ri belirlemek icin Polimeraz Zincir Reaksiyonu-Restriksiyon Fragment Uzunluk Polimorfizmi
(PCR-RFLP) yontemi kullaniimistir.

Bulgular: CCL11 geni rs16969415 ve CCR3 geni rs4987053 genotip dadilimlari ve alel frekans-
larinin hasta ve kontrol gruplari arasinda énemli dlctde farkhlik gosterdigi bulunmustur (sira-
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INTRODUCTION

The sixth most prevalent malignancy in women is en-
dometrial cancer (1, 2). Its incidence and mortality are
increasing and are expected to continue with the in-
creasing prevalence of endometrial cancer risk factors
(3). The usual age of diagnosis for endometrial cancer
in women is 61 years old, and the risk is roughly 3%
(4). More than 90% of uterine cancers are adenocar-
cinomas. The main risk factors for endometrial ad-
enocarcinoma are excess exogenous and endogenous
estrogen (5).

Having a first-degree relative with endometrial
cancer doubles a woman’s risk of developing the dis-
ease, even in the absence of a specific genetic variant,
and a significant portion of this familial risk can be ex-
plained by common single nucleotide polymorphisms
(6,7).

Chemokines are chemotactic cytokines that con-
trol immune cell movement and act as indicators to
draw immune cells into tissues. Their interactions with
the extracellular matrix (ECM) are particularly impor-
tant in controlling the directed migration(chemotaxis)
of cells (8). They are crucial to many physiological pro-
cesses, including the development of cancer, immuno-
logical responses, and wound healing (9). Chemokines
are key players in controlling immune cell migration,
which is necessary for the development of an efficient
antitumor immune response. However, they also have
an impact on the development and attraction of im-
mune cells that support the emergence of a pro-tu-
morigenic environment (10).

Immune cells, tissue-resident cells, and cancer cells
that express a diverse range of chemokine ligands and
receptors all influence the process of carcinogenesis.
In tumor cells, chemokines control stem cell-like char-
acteristics, proliferation, and invasiveness; on stromal
cells, they control neurogenesis, neoangiogenesis, and
fibrogenesis (10).

In chemokines, ligands with C-C motifs are called
CCL. The CCL chemokine family includes CCL5,
CCL24, CCL26, and CCLI11. The human Eotaxin
(CCL11) gene contains three exons, spanning approxi-
mately 8 kb and is located on chromosome 17q21. The
rs16969415 Single Nucleotide Polymorphism (SNP) is
located in the promoter region of the CCLI1I gene at

position -426, where a C/T exchange occurs between
the pyrimidic bases (11, 12). CCLII rs16969415 vari-
ant is upstream transcript variant/regulatory region
variant.

CCR3 is a receptor for several chemokines, includ-
ing MCP-2, RANTES, and eotaxin (CCL11), and is ex-
pressed predominantly on basophils, eosinophils, and
T helper 2 (Th2) lymphocytes.

The gene encoding the chemokine receptor CCR3
is located on chromosome 3p21.3. The rs4987053 poly-
morphism is a synonymous SNP located in exon 3 and
amino acid position 17 (Y17Y) of the CCR3 gene (13).

In line with the information given, the purpose
of our investigation was to determine the association
between endometrial risk and the genetic variations
CCL11 rs16969415 and CCR3 rs4987053.

——
MATERIAL AND METHODS
Study population

Ninety-nine healthy controls and ninety patients with

endometrial cancer who applied to the Department
of Gynecology at the Eskisehir Osmangazi University,
Faculty of Medicine in Eskisehir, Turkey, were includ-
ed in this case-control research. All patients and con-
trol people provided informed consent in accordance
with our protocol, which has been validated This study
was approved by the Non-Interventional Clinical Re-
search Ethics Committee of Eskisehir Osmangazi Uni-
versity (date: 20.06.2023, decision no: 2023/13). We
implemented the study in accordance with the Hel-
sinki Declaration’s ethical guidelines. The patient and
control groups were homogeneous Turkish population
as ethnicity.

Inclusion criteria

Inclusion criteria for selecting individuals with en-
dometrial cancer: 30-75 years old women, diagnosed
with endometrial cancer, individuals who accept to
volunteer in the study with their own consent will be
included.

Inclusion criteria for control individuals; 30-75
years old women, individuals who do not have anoth-
er chronic disease and who accept to volunteer in the
study with their own consent will be included.

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2
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Since endometrial cancer is a pathology seen only
in women, the control group consists of only female
individuals in the controls in order to match in terms
of gender.

Exclusion criteria

Individuals without endometrial cancer for the patient
group and individuals with another chronic disease
for the control group will not be included in the study.
Individuals with previous treatment and surgery for
patient group were not included in the study. In addi-
tion, pediatric populations and individuals who do not
consent to participate in the study will not be included
in the study.

DNA isolation and quantification

Following the kit’s instructions, genomic DNA isola-
tion kit (New England Biolabs) was carried out from
drawn blood samples using the Monarch® Genomic
DNA Purification Kit (New England Biolabs). Briefly,
10 pl of Proteinase K, 3 pl of RNase A, and 100 pl of
Blood Lysis Bufter were added to 100 pl of whole blood.
Incubation was carried out at 56°C for 5 min. 400 pl of
gDNA Binding Buffer was added to the sample. The
lysate/binding buffer mixture was transferred to the
gDNA Purification Column and centrifuged (1,000 x g
for 3 min followed by 12,000 x g for 1 min). The flow-
through was discarded. The column was transferred
to a new collection tube, and 500 pl of gDNA Wash
Buffer was added. It was immediately centrifuged at
maximum speed (>12,000 x g) for 1 min, and the flow-
through was decanted. The column was placed back
into the collection tube. Add 500 ul of gDNA Wash
Buffer, capped and centrifuged for 1 min at maximum
speed (>12,000 x g), then discard the collection tube.
Place the gDNA Purification Column in a DNase-free
1.5 ml microcentrifuge tube. Add 50 ul of pre-warmed
gDNA Elution Buffer, capped and incubated for 1 min
at room temperature. Centrifuge for 1 min at maxi-
mum speed (>12,000 x g) to elute the gDNA.

Using a NanoDrop (Allsheng, Nano300, Micro-
spectrophotometer) spectrophotometer, the quantity
and purity of DNA samples were assessed. In order
to perform genotype analyses, a large amount of PCR
amplicon is needed. For this, the template genomic
DNA must be of high purity. Therefore, the ratio of

164 Anadolu Klinigi Tip Bilimleri Dergisi, Mayis 2025; Cilt 30, Sayi 2

absorbance values measured by the NanoDrop at 260
and 280 nm wavelengths (A260/A280) was required
to be between 1.7 and 2.0. Ratio values in this range
indicate the lowest protein contamination. After the
measurement, the samples were diluted with elution
solution so that the DNA stock concentration would
be 50 ng/uL.

Genotyping

The CCL11 rs16969415 and CCR3 rs4987053 variants
were analyzed by PCR-RFLP. The sequence of prim-
ers utilized in the amplification of all of the variants is
shown in table (Table 1).

The PCR reactions were performed following the
protocol, and all amplification reactions were per-
formed on a thermal Cycler (Thermo Scientific, Veri-
tiPro Thermal Cycler). The PCR mix was equipped
in a total reaction volume of 20 ul, consisting of 4 pl
master mix (Solis Biodyne, FIREPol Master Mix Ready
to Load, 12.5 mM MgClZ), 0,5 pl Reverse and 0,5 pl
Forward primer, 14 pl distilled water, and 1 pl genomic
DNA. The amplification protocol included initial de-
naturation at 95°C for the 3 minute, followed by 30 cy-
cles of denaturation at 95°C for 30 seconds, annealing
at the 54-66°C for 30 seconds and an extension at 72°C
for a further 60 seconds with a final extension 72°C for
5 minutes, cooling to 4 °C for all variants. Annealing
temperatures were 55.5°C for CCL11I rs16969415 and
54.8°C for CCR3 rs4987053.

Amplification products were digested with ap-
propriate restriction endonucleases (Taq"I for CCL11
rs16969415 variants, NlalII for CCR3 rs4987053 vari-
ant) and analyzed using 3% agarose gel electropho-
resis (Invitrogen, UltraPure™ Agarose, Carlsbad CA,
10X TBE Buffer, ABT). The yields were viewed using
a (Bio-Rad, ChemiDoc MP Imaging System) and elec-
trophoresis on a 3 percent agarose gel stained with
RedSafeTM nucleic acid staining solution (Intron Bio-
technology Inc., Seoul, Korea) (Figure 1).

Statistical analysis

The percentage of categorical data was calculated (per-
cent). The examination of the constructed cross tables
included Pearson Chi-Square analyses. The analysis
was conducted using Statistical Package for the Social
Sciences software for Windows, version 27.0 (SPSS
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A
M TT CT CC
300bp .
250bp 245bp
200bp 204bp

B

M TT TC

CcC

301bp
281bp

Figure 1. A. RFLP-PCR product gel electrophoresis on 3% agarose gel to identify the genotypes of CCL11 rs16969415 (Tag"I). CC: 204 + 41
bp, CT: 245 + 204 + 41 bp, TT: 245 bp, M: marker. B. RFLP-PCR product gel electrophoresis on 3% agarose gel to identify the CCR3 rs4987053
genotypes (Nlalll). CC: 301 bp, TT: 281 + 20 bp, TC: 301 + 281 + 20 bp, M: marker. (The 20 bp fragment is not visible on the 3% agarose gel).

Inc., Chicago, IL, USA) p values of less than 0.05 were
considered substantial in all of the analyzes. To deter-
mine whether the observed genotype frequencies were
consistent with the Hardy-Weinberg equilibrium, the
formulation created by Michael H. Court (2005-2008)
was used in the Excel program. Odds ratios (OR) and
their 95% confidence intervals (95%CI) were calcu-
lated with the online medcalc program (https://www.
medcalc.org/calc/odds_ratio.php).

Power analysis was performed to determine the
sample to be included in the study. Confidence inter-
vals for the examined gene were selected as 0.15, 0.16,
0.17, 0.18, 0.19 and 0.20, and the number of patients
was found to be between 86-94 individuals. When cal-
culated based on these measurements, 80% power was
obtained for 90 individuals in the group and 180 indi-
viduals in total. Statistical power was calculated using
the PASS11 package.

—
RESULTS

The primary outputs of our study are the determina-

tion of genotypes of the variants examined for each
individual based on imaging results. Alleles are deter-
mined based on genotype data, and with these data,
allele and genotype distributions are obtained in pa-
tient and control individuals. As a result of statistical
analyses, the relationship between these alleles and
genotypes and disease risk is determined. These data
are also secondary outputs of our study.

Genotype findings

rs16969415 variant of CCL11 gene

An analysis of the CCLII rs16969415 vari-
ant genotype frequencies revealed a statisti-

cally significant distinction between the endo-
(p<0.001).
Furthermore, a significant variation in allele frequen-

metrial cancer and control groups
cies was found between the endometrial cancer and
control groups (p<0.001) (Table 2).

A statistically significant difference was deter-
mined between the endometrial cancer and control
groups in the genotype distributions in the homozy-

gous and recessive models (p<0.001) (Table 2).

rs4987053 variant of CCR3 gene
Following an investigation of the genotype frequencies
and allele frequencies of the CCR3 rs4987053 vari-
ant, a difference of statistical significance was found
between the endometrial cancer and control groups
(p<0.05) (Table 2).

It was found that a statistically significant differ-
ence between the endometrial cancer and control
groups in the genotype distributions in the homozy-

gous, heterozygous, and dominant models (p<0.05)
(Table 2).

—
DISCUSSION

The development of multiple chronic inflammatory

illnesses, such as asthma, rhinitis, sinusitis, nasal pol-
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Table 1. Forward and reverse primer pairs designed for PCR.

Gene SNP Forward (5°-3’) primer sequence Reverse (5’-3’) primer sequence
CCL11 rs16969415 GACCACCATGTGAACACAGG GCTAGTAGGAGGGACTTGGT
CCR3 rs4987053 CTTTGGTACCACATCCTACCA TGAGAGGAGCTTACACATGC

SNP: Single Nucleotide Polymorphism

Table 2. Genotype and allele frequencies of CCL11 rs16969415, CCR3 rs4987053 polymorphisms in the endometrial Cancer and Control group.

Allele . Genotype .
SNP C T Statistic OR Statistic HWE
16969415 P 95 % CI CC CT TT P
* n(%)  n(%) (95 %C)
143 37
Control 53 37 0
(79.4) (20.6) 0.231 0.014
- <0.001 <0.001 ——
Endometrial 85 95 (0.145-0.368)
0 85 5 0.000
Cancer (47.2) (52.8)
OR (95 % CI) (Risk allele T)
Heterozygous Homozygous Dominant Recessive
TT vs CT TT vs CC TT vs CC+CT CT +TT vs CC
0.207 0.000 0.085 0.003
(0.011-3.844) (0.000-0.047) (0.004-1.576) (0.000-0.064)
p=0.290 p<0.001 p=0.098 p<0.001
Allele - Genotype L
SNP T C Statistic OR Statistic HWE
rs4987053 (95 % CI) TT TC CC P
n(%) n(%)
154 26
Control 65 24 1
(85.6) (14.4) 0.016 0.521 0.003 _ 0454
Endometrial 136 44 (0.305-0.892) ’
59 18 13 0.000
Cancer (75.6) (24.4)
OR (95 % CI) (Risk allele C)
Heterozygous Homozygous Dominant Recessive
CCvsTC CCvsTT CCvs TC+TT CC+TCvs TT
0.057 0.069 0.066 0.732
(0.006-0.482) (0.008-0.550) (0.008-0.520) (0.388-1.379)
p=0.008 p=0.011 p =0.009 p=0.334

SNP: Single Nucleotide Polymorphism

CI: Confidence interval, OR: Odds ratio, HWE: Hardy-Weinberg equilibrium

p<0.05 values were considered statistically significant.

yposis, ulcerative colitis, and various gastrointestinal
disorders, has been linked to CCLI1. Also, overex-
pression of CCL11 has been associated with coronary
artery disease and inflammatory bowel syndrome.
Furthermore, numerous facets (including cell migra-
tion, cell proliferation, angiogenesis, and survival) of
the development of ovarian tumors have been linked
to CCLI1I (14).

As a result of the literature review, no study was
found associating endometrial cancer with CCLII
gene 1516969415 polymorphism. Variants of the
CCLII gene has been found to be frequently as-
sociated with pulmonary diseases such as asthma
and respiratory complications in the literature (12,
15). It is believed that immunological alterations
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and deregulation of the inflammatory response are
crucial to the pathophysiology of schizophrenia.
Since it has been suggested that chemokines are in-
volved in brain development, chemokines and schizo-
phrenia have been studied extensively. Research has
revealed a connection between CCLI11 and neurogen-
esis as well as synaptic plasticity. Furthermore, it has
been noted that individuals with schizophrenia have
changed CCLI1 levels (11).

In the study where 4 promoter SNPs of CCL11
(rs17809012, rs16969415, rs4795896 and rs17735961)
were linked with schizophrenia, the genotype frequen-
cy of CCL11 rs4795896 showed a significant associa-
tion with schizophrenia in the recessive model and the
log-additive model. The allele frequency of rs4795896
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also found a substantial association with schizophre-
nia. In both the dominant model and the log-additive
model, the genotype distributions of rs16969415 dem-
onstrated a substantial difference between individu-
als with schizophrenia and those without persecutory
delusions. Furthermore, an examination of allele fre-
quency found a noteworthy correlation between audi-
tory hallucinations and rs16969415. In both the domi-
nant model and the log-additive model, the genotype
distribution of rs16969415 was linked to symptoms
of auditory hallucinations and concentration impair-
ment. When combined, these findings imply that in
schizophrenia patients, CCL11 rs16969415 is linked to
auditory hallucinations, attention problems, and per-
secutory delusions (11).

Chemokines have been linked to the pathophysiol-
ogy of glucose intolerance, type 2 diabetes, and obesi-
ty, as well as the development of chronic inflammation
in adipose tissue, according to recent studies. Further-
more, across several ethnic groups, it has been discov-
ered that some SNPs in chemokine genes are linked to
obesity, insulin resistance, type 2 diabetes, and compli-
cations from diabetes. The rs16969415 SNP in CCL11
was linked to type 2 diabetes’s age of onset, duration,
and HbAlc levels in a case-control study that exam-
ined the relationship between SNPs in chemokine
genes and the disease. These findings imply that type
2 diabetes and obesity are linked to variations in the
chemokine gene (16).

Another study conducted in 2025 evaluated the
relationship between inflammatory gene variants and
prostate cancer. As a result of the study, it was deter-
mined that the genotype distributions and allele fre-
quencies of the CCR3 gene rs4987053 and COX-2
gene rs689466 variants differed significantly between
the groups. In addition, a significant difference was
found in the genotype distributions of the NOD1
gene rs5743336 variant between the non-cancerous
and prostate cancer groups. However, no significant
relationship was determined between the rs16969415,
rs1801157, rs2228014, rs2066847, rs4986791 variants
and prostate cancer risk (17).

In our study, a substantial association was deter-
mined between the CCLII gene rs16969415 variant
and the risk of endometrial cancer. There is a statis-
tically substantial difference between the endometrial

cancer and control groups in terms of both genotype
and allele frequencies. The T allele for the CCLI11
rs16969415 polymorphism appears to be a risk factor
for endometrial cancer.

There are several studies examining the relation-
ship between the CCR3 rs4987053 variant and inflam-
matory diseases. There is a study investigating the
relationship between CCR3 gene polymorphisms and
diseases such as asthma and Kawasaki disease (13, 17).
Additionally, the CCR3 rs4987053 polymorphism has
been identified to be associated with poorer survival
among women with serous ovarian cancer (18). As
stated in these studies, there are studies that associ-
ate the CCR3 rs4987053 polymorphism with various
diseases and ovarian cancer. However, our study is the
first to examine the relationship between endometrial
cancer and the CCR3 rs4987053 polymorphism.

There have been reports of elevated proinflamma-
tory cytokine and chemokine levels in Kawasaki dis-
ease (KD). The control of cytokines and chemokines
may be impacted by genetic variation in these genes
and their receptors. In the CCR5-CCR2-CCR3 gene
cluster, four of the eight SNPs under investigation
revealed a strong correlation with KD vulnerability.
Within the CCR5-CCR2-CCR3 gene cluster, two hap-
lotypes seem to be linked with an increased risk of KD,
while one haplotype appears to be protective (18).

The study conducted at the Mayo Clinic between
1999 and 2006 analyzed germline DNA SNPs in in-
vasive epithelial ovarian cancer patients. The results
showed borderline significance in the inflammatory
pathway, and SNPs in CCR3, IL1B, IL18, CCL2, and
ALOX5, which were associated with survival, were
identified as contributing to disease risk. The com-
prehensive review provided evidence that hereditary
differences may play a role in ovarian cancer patients,
particularly genes involved in angiogenesis and in-
flammation pathways (19).

In our study, a substantial relationship was re-
vealed between the CCR3 rs4987053 polymorphism
and the risk of endometrial cancer. A statistically sig-
nificant difference was found between the patient and
control groups in terms of both genotype and allele
frequencies. The C allele for the CCR3 rs4987053 poly-
morphism appears to be a risk factor for endometrial

cancer.
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Limitations of the Study

Our study is a hospital-based case-control study. Al-
though power analysis was used to determine the sam-
ple, the relationships between SNPs and pathologies
can be determined more clearly with a larger sample
size. In this sense, the relationship between the gene
variants we examined and endometrial cancer can
be understood more clearly with studies that include
larger cohorts.

—
CONCLUSION

With metastases occurring in the great majority of cas-

es, cancer is more of a systemic illness. Since the major-
ity of existing treatments aim to eradicate or inhibit tu-
mor cells, the efficacy of current therapies is insufficient,
as nonmalignant cells in the tumor microenvironment
(TME) play a major role in the successful formation of
metastases. In addition to encouraging leukocyte mi-
gration to specific areas and regulating host immuno-
logical responses and other physiological processes,
chemokines and their receptors are also hypothesized
to be involved in the formation, progression, and me-
tastasis of tumors. Tumor-associated macrophages in
the TME are regulated by chemokines, which in turn
stimulate tumor invasion and metastasis through che-
mokine-associated signaling pathways (20).

Findings from biomarker-based studies may reveal
molecular elements that may form the basis of targeted
treatment of endometrial cancer, thus enabling both
early diagnosis and subsequent targeted treatment of
endometrial cancer. Chemokines, whose relationship
with cancer and metastatic processes has been identi-
fied, can be potential markers and targets for this pur-
pose.

Acknowledgements
We express our gratitude to the volunteers who par-
ticipated in the study.

Conflict of interest and financial disclosure
The authors declare that they have no conflict of in-
terest to disclose. This research was funded by the
Research Foundation of TUBITAK, grant number
1919B012214687.

168 Anadolu Klinigi Tip Bilimleri Dergisi, Mayis 2025; Cilt 30, Sayi 2

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Sung H, Ferlay J, Siegel RL, et al. Global Cancer Sta-
tistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries.
CA Cancer J Clin. 2021;71(3):209-49.

Mienpéd J. Epidemiology, risk factors, and prevention
for endometrial cancer. Manag of Endometrial Cancer.
2020;61-7.

Shi J, Kraft P, Rosner BA, et al. Risk prediction mod-
els for endometrial cancer: development and valida-
tion in an international consortium. J Natl Cancer Inst.
2023;115(5):552-9.

Crosbie EJ, Kitson SJ, McAlpine JN, Mukhopadhyay
A, Powell ME, Singh N. Endometrial cancer. Lancet.
2022;399(10333):1412-28.

Paleari L, Pesce S, Rutigliani M, et al. New Insights into
Endometrial Cancer. Cancers (Basel). 2021;13(7):1496.
Bafligil C, Thompson DJ, Lophatananon A, et al. As-
sociation between genetic polymorphisms and endo-
metrial cancer risk: a systematic review. ] Med Genet.
2020;57(9):591-600.

O’Mara TA, Crosbie EJ. Polygenic risk score opportuni-
ties for early detection and prevention strategies in en-
dometrial cancer. Br ] Cancer. 2020;123(7):1045-6.
Propper DJ, Balkwill FR. Harnessing cytokines and
chemokines for cancer therapy. Nat Rev Clin Oncol.
2022;19(4):237-53.

Jia SN, Han YB, Yang R, Yang ZC. Chemokines in co-
lon cancer progression. Semin Cancer Biol. 2022;86(Pt
3):400-7.

Ozga AJ, Chow MT, Luster AD. Chemokines and the im-
mune response to cancer. Immunity. 2021;54(5):859-74.
Kang WS, Kim YJ, Park HJ, Kim SK, Paik JW, Kim
JW. Association of CCL11 promoter polymorphisms
with schizophrenia in a Korean population. Gene.
2018;656:80-5.

Raby BA, Van Steen K, Lazarus R, Celeddn JC, Silver-
man EK, Weiss ST. Eotaxin polymorphisms and serum
total IgE levels in children with asthma. J Allergy Clin
Immunol. 2006;117(2):298-305.

Fukunaga K, Asano K, Mao XQ, et al. Genetic polymor-
phisms of CC chemokine receptor 3 in Japanese and
British asthmatics. Eur Respir J. 2001;17(1):59-63.
Nolen BM, Lokshin AE. Targeting CCL11 in the treat-
ment of ovarian cancer. Expert Opin Ther Targets.
2010;14(2):157-67.

Corréa LHFC. Polymorphisms in CCL5 and CCL11
genes associated with respiratory complications in chil-



Yagci et al.

Chemokine gene variants and endometrial cancer risk gy

16.

17.

dren with sickle cell anemia. Repos. 2013.

Kochetova OV, Avzaletdinova DS, Morugova TV, Mus-
tafina OE. Chemokine gene polymorphisms association
with increased risk of type 2 diabetes mellitus in Tatar
ethnic group, Russia. Mol Biol Rep. 2019;46(1):887-96.
Yagci E, Kurt H, Ozen A, Ozbayer C, Colak E. Inflam-
matory Gene Variants and Protein Levels: An Important
Predictor of Prostate Cancer Development. ] Environ
Pathol Toxicol Oncol. 2025.

18.

19.

20.

Breunis WB, Biezeveld MH, Geissler J, et al. Polymor-
phisms in chemokine receptor genes and susceptibility to
Kawasaki disease. Clin Exp Immunol. 2007;150(1):83-90.
Goode EL, Maurer MJ, Sellers TA, et al. Inherited de-
terminants of ovarian cancer survival. Clin Cancer Res.
2010;16(3):995-1007.

Qin R, Ren W, Ya G, et al. Role of chemokines in the
crosstalk between tumor and tumor-associated macro-
phages. Clin Exp Med. 2023;23(5):1359-73.

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

169



m Anadolu Klin / Anatol Clin Orijinal Arastirma / Original Research

llkdgretim dgrencilerinde gérme
problemlerinin belirlenmesi

Evaluation of vision problems in primary
school students

Oz

Amag: Bu calisma ilkogretim birinci ve ikinci sinif 6grencilerinde gérme problemlerinin prevalansini
belirlemek amaciyla yapildi.

Yoéntemler: Tanimlayici kesitsel tipteki calismaya 508 ilkogretim dgrencisi dahil edildi. Veriler, kisi-
sel veri toplama formu ve gérme muayenesi klinik notlarinin kaydedildigi gérme tarama formu ile
toplandi. Sasilik muayenesi 6rtme ve acma testi ile uzak ve yakinda dlciim yapilarak degerlendirildi.
Renkli gdérme testi icin ise Ishihara renk korltigu test kitabi kullanildi. Gérme testi icin Snellen eseli
kullanildi. Refraksiyon olctimleri Oto Ref/Keratometre ARK-1 yapildi. Gorme seviyesi herhangi bir
gbzde 1.0 altinda oldugunda ve otorefraktometre degerleri ile gérme arasinda uyumsuzluk izlenil-
diginde sikloplejinli dilatasyon sonrasi 6lctimler tekrarlandi. Tanimlayici istatiksel araclar ile nominal
degerler icin ki-kare testi kullanildi.

Bulgular: Tarama sonrasi ¢cocuklarin %15,6’sinda refraksiyon kusuru tespit edildi. Refraksiyon kusur-
lari incelendiginde sadece myopi %15,8, hipermetropi %10,7 ve astigmatizma ise %8,2 oraninda idi.
Sasilik orani % 2,3, amblyopi orani %1,77, uzakta géz kisarak bakma orani %9,4 iken yakinda ise bu
oran %12,0 olarak hesapland.

Sonug: Gérme problemlerinin erken dénemde tanilanmasi igin kritik olan ¢cocukluk ¢caginda gérme
taramalarinin yapilmasi, potansiyel gérme bozukluklarinin erken tespitine, hizl ve uygun midahale-
ye olanak saglayabilir. Gorme bozukluklarini daha iyi duruma getirmeye yonelik mevcut politikalarin
gbzden gecirilmesi ve gdérme taramalarindaki islerligin dntndeki engellerin belirlenmesi énerilmek-
tedir.

Anahtar Sozciikler: Ampliyopi; cocuk; gdrme taramasli; miyopi; sasilik

Abstract

Aim: This study was conducted to determine the prevalence of vision problems among first and
second-grade primary school students.

Methods: A descriptive cross-sectional study involving 508 primary school students was conduct-
ed. Data were collected using a personal data collection form and a vision screening form where
clinical notes of visual examinations were recorded. Strabismus examination was evaluated by mea-
suring both distance and near deviation using the cover-uncover test. The Ishihara color vision test
book was utilised for color vision testing. Snellen charts were used for visual acuity testing. Refrac-
tion measurements were obtained using the Auto Ref/Keratometer ARK-1. In cases where visual
acuity was below 1.0 in either eye or inconsistencies were observed between auto-refractometer
readings and visual acuity, measurements were repeated after cycloplegic dilation. Descriptive sta-
tistical tools and the chi-square test were utilised for nominal data analysis.

Results: Following the screening, refractive errors were detected in 15.6% of the children. When ex-
amining refractive errors individually, myopia was found in 15.8%, hyperopia in 10.7%, and astigma-
tism in 8.2% of cases. The prevalence of strabismus was 2.3%, amblyopia was 1.77%, and squinting
at distance was 9.4%, while at near it was calculated as 12.0%.

Conclusion: Conducting vision screenings during childhood, which is critical for the early detection
of visual problems, can facilitate the early identification of potential visual disorders and prompt
and appropriate intervention. It is recommended to review existing policies aimed at improving
visual impairments and identifying barriers to the effectiveness of vision screenings.

Keywords: Amblyopia; child; myopia; strabismus; vision screening
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Cocuklarda gérme problemleri gy

GiRiS

Cocukluk ¢agindaki gérme bozuklugu, ¢ocugun ge-
lisiminin tiim yonlerini, sosyal beklentileri ve yasam
boyu firsatlar1 etkileyerek ileride olacag: yetiskin bireyi
sekillendirmektedir (1). Bu nedenle gérme problemleri-
nin erken teshisi ve tedavisi biiyiik 6nem tagimaktadir.
Mevcut bilgilere gore gérme problemlerinin prevalanst,
kentsel veya kirsal ikamet yerine, tlkelerin gelismislik
diizeyine ve saglik sistemindeki onleme stratejilerine
gore farklilik gostermektedir (2). Uluslararas: tahmin-
lere gore 90 milyon ¢ocuk ve ergenin gérme kaybiyla
yasadig, bunlarin iki milyonunun kor oldugu ve korlitk
vakalarinin yarisinin 6nlenebilir oldugu 6ngoriillmekte-
dir (3). Biiyiik cogunlugunu okul tabanli ¢aligmalarin
olusturdugu sonuglara gore tilkemizde, ¢ocukluk ¢ag:
korliiklerinin %69,6’sinin dnlenebilir oldugu, kirma ku-
surlarinin yaklasik %10 oldugu, ambliyopi sikliginin %1
ile %3 arasinda degistigi bildirilmektedir (4-6). Ambli-
yopi, gorme gelisimi esnasinda gozlerden birinde veya
ikisinde belirgin gorsel yoksunluk ya da anormal bino-
kiiler etkilesimi sonucu ortaya ¢ikabilen, gérme keskin-
liginin belirgin olarak azaldig1 ve uygun tedaviyle geri
doniisii olabilen bir durumdur (6).

Caligmalarda vurgulanan 6nemli noktalardan biri,
gorme problemlerindeki ilerlemenin ge¢ fark edil-
mesidir (2,7,8). Ulkemizde farkli nedenlerden dolay:
gocuklarin rutin goéz muayenesi yapilamamaktadir.
Bu durum tani koymada ge¢ kalinmasina, tedaviye
gec baslanmasina, gec¢ baslanan tedavilerin ise basa-
risinin istenilen diizeyde olmamasina yol agmaktadir
(6,8-10). Bu nedenle gérme problemlerinin erken ta-
nist son derece 6nemlidir. Erken tanida sik kullanilan
uygulamalardan biri gorme taramalaridir (11). Gérme
taramalar1 ¢ocukluk ¢aginin her agamasinda 6nemli
olmasina kargin 10 yas alt1 bireyler i¢in ayr1 bir 6nem
tasimaktadir (12). Tim gorme sistemi fonksiyonlari
i¢in farkli olmakla birlikte ambliyopi gibi gérme prob-
lemleri i¢in tedaviye cevap alinabilen kritik dénem 12
yasa kadar uzayabilmektedir (6).

Bu baglamda Diinya Saglik Orgiiti'niin tavsiyele-
rine paralel olarak {ilkemizde gérme taramasi standart
hale getirilmistir. Saglik bakanlig1 standartlarina gore
(2019), ulusal gérme taramasi programinda ¢ocuklara,
10 yasina gelmeden 6nce biri ilkokulda olmak iizere ii¢

kez gérme taramasi yapilmasi planlanmstir (13). An-

cak kiiclik ¢ocuklar1 muayene etme ve ailelere ve ¢o-
cuklara ulagmadaki zorluklar nedeniyle bunun basa-
rilamama olasilig1 bulunmaktadir (14). Bildigimiz ka-
dariyla ulusal gorme taramasi programinin prevalans
sonuglar1 hentiz yayinlanmamistir. Dolayisiyla iilke
genelinde ¢ocuklarda gorme problemlerinin prevalan-
s1 bilinmemektedir. Kiiresel ve ulusal tahminlerin icer-
digi 6nemli belirsizlikler nedeniyle, sinirli veya eski
verilere sahip bolgelerde, cocuklarda tiim gérme prob-
lemlerini igeren ¢alismalara gereksinim vardir (1). Bu
¢aligmanin yapildig1 bolgede ¢ocuklarda gérme prob-
lemlerinin prevalansina yonelik verilere rastlanilama-
mistir. Bu nedenle bu ¢aligma gérme problemlerinin
erken teshisinde 6nemli bir yas aralig1 olan ilkogretim
birinci ve ikinci sinif 6grencilerinde gérme problemle-

rinin prevalansini belirlemek amaciyla yapilmaistir.

|
GEREC VE YONTEMLER
Tanimlayici ve kesitsel tipteki bu ¢alisma, I¢ Anadolu

Bolgesinin ortasinda yer alan bir ilgede gergeklestiril-
di. Aragtirmanin yapilabilmesi igin, lge Milli Egitim
Miudirligiinden ve Arastirmanin yapilabilmesi igin
Ilce Milli Egitim Miidiirliigiinden gerekli izinler alin-
di. Arastirma, Yozgat Bozok Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan
onayland: (tarih:13.10.2022, karar no: 2017-KAEK-
189-2022.10.13-05). Ilge merkezinde yer alan tiim
ilkogretim okullarinda egitim goren birinci ve ikinci
smuf 6grencileri calisma kapsamina alindi. Ulusal gor-
me taramasi programi ¢er¢evesinde gocuklarin birinci
sinifa bagladigi yilda (6 ya da 7 yas) gorme taramasinin
Onerilmesi nedeniyle ¢aligmaya oncelikle birinci sinif
ogrencileri dahil edildi. Okul yonetiminden alinan
bilgiler 15181nda yedi yasinda ikinci sinifa devam eden
Ogrencilerin bulunmasi nedeniyle ikinci smiflar da
¢alisma kapsamina alindi. Tiim ilkogretim okullarin-
da egitim goren tiim birinci ve ikinci simif 6grencileri
(542) calismanin evrenini olusturdu. Orneklem hesa-
bina gidilmeden tiim evrene ulagilmasi planlandi. Goz
muayenelerinin yapildig1 giin okula devam eden, aras-
tirmaya katilmay: kabul eden, ebeveyn onami alinan
toplam 508 6grenci ¢alismanin érneklemini olugturdu.

Calisma verileri Kasim 2022-Haziran 2023 tarih-
leri arasinda toplandi. Aragtirmacilar ebeveynlere,
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onceden belirlenen tarihlerde okullarda arastirmanin
amaci, stireci, geri gekilme haklar: gibi bilgileri igeren
bilgilendirme toplantilar1 gergeklestirdi. G6z mua-
yenelerinin yapildig1 giin okula devam etmemek ve
ebeveynleri tarafindan onam verilmemesi arastirma-
nin diglama kriterleriydi. Arastirmaya katilmay ka-
bul eden ebeveynlere, kisisel bilgi veri toplama form-
lar1 dagitilarak bilgileri eksiksiz doldurmalar: istendi.
Onceden belirlenen is takvimi dahilinde ¢ocuklarin
gorme degerlendirmeleri devlet hastanesi goz polik-
liniginde yapildi. Cocuklarin hastaneye ulagimi, bele-
diye tarafindan saglanan 6zel araglarla okul yonetimi
isbirligi ile arastirmacilar tarafindan koordine edildi.

Verilerin toplanmasinda kisisel veri toplama for-
mu ve gérme muayenesi klinik notlarinin kaydedildigi
gorme tarama formu kullanildi. Aragtirmacilar tarafin-
dan olusturulan kisisel veri toplama formu 6grencinin
yasi, cinsiyeti, boyu, viicut agirligi, sistemik hastalik
durumu, gozlik kullanimi, refraksiyon kusuru harici
varsa bilinen goz hastalig, ailede goz hastaligr duru-
mu, son bir yilda géz muayenesi yapilip yapilmadigy,
dogum ve sonrasi goz taramalarinin durumu ve uzak-
taki (tahta gibi) veya yakindaki (kitap gibi) bir objeye
bakarken g6z kisma olup olmadig: bilgilerini igeren
toplam 12 sorudan olustu. Gérme degerlendirmeleri,
goz hastaliklar: alaninda uzman doktor tarafindan goz
polikliniginde yapildi. Gérme tarama formuna kir-
ma kusuru, sagilik ve renkli gérme testleri, goziin 6n
segment ve arka segment degerlendirmelerini iceren
kapsamli gorme degerlendirmesi klinik notlar1 kayde-
dildi. Sagilik muayenesi 6rtme ve agma testi ile uzak
ve yakinda 6l¢iim yapilarak degerlendirildi. Renkli
gorme testi igin ise Ishihara renk korliigi test kitab:
kullanildi. Gérme testi icin Snellen egeli, ifadesi i¢in
ise ondalik sistem kullanildi. Refraksiyon o6l¢timleri
Oto Ref/ Keratometre ARK-1 (Nidek Technologies,
Gamagori, Japan) yapildi. Gérme seviyesi herhangi bir
gozde 1.0 altinda oldugunda ve otorefraktometre de-
gerleri ile gorme arasinda uyumsuzluk izlenildiginde
sikloplejinli dilatasyon sonrast Ol¢timler tekrarlandi.
Bu agamada refraksiyon kusuru tespit edilen gocuk-
lar gozliik regetelemesi ve tashih igin tekrar kontrole
cagirildi. Gerekli gorillen durumlarda dilatasyon ile
muayene yapild: ancak tarama i¢in gérme seviyesi her
iki gézde 1.0 olan ¢ocuklarin normal pupilden arka
segment muayeneleri tamamlandu.
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Istatistiksel analiz

Caligmanin istatiksel analizi SPSS paket program Ma-
cOs i¢in v.25 (IBM, Chicago, IL, USA) ile yapildi. Ta-
nimlayicr istatiksel araglar ile nominal degerler igin ki-
kare testi kullanildi. Istatiksel anlamlilik diizeyi p<0,05
olarak alind1.

I
BULGULAR

Calismada, toplam 508 &grencinin 1016 gozii deger-
lendirildi. Ortalama yas 7,20+0,77 yild1. Erkek ¢ocuk
orani %48,3 iken kiz ¢ocuk orani %51,7 olarak hesap-
land1. Sistemik hastalik bulunma oran1 %2,4 idi. Orta-

lama boy erkek ¢ocuklar i¢in 123,82+8,64, kiz gocuk-

lart icin ise 123,56+9,63 cm idi. Ortalama viicut agir-
l1g1 ise erkek ¢ocuklar: i¢in 26,1945,68, kiz ¢ocuklari
i¢in ise 25,19+4,94 kg idi. Gorme seviyeleri sag gozler
i¢in ortalama 0,93+0,17 iken sol gozler i¢in 0,94+0,21
olarak ol¢tildii. Tablo 1'de sosyodemografik ve klinik
ozellikler 6zetlenmektedir.

Ortalama sferik degerler sag gozler i¢in 0,31+1,05
iken sol gozler icin 0,33+1,36 olarak degerlendirildi.
Ortalama silindirik degerler sag gozler igin -0,52+0,57
iken sol gozler i¢in -0,58+0,69 idi. 31 ¢ocuk (%6,1)
gozlikk kullanmaktaydi. Tarama sonrasi bu ¢ocuklar
dahil 79 c¢ocukta (%15,6) refraksiyon kusuru tespit
edildi. Kusur tespit edilen gézlerin refraksiyon kusur-
lar1 incelendiginde (tiim astigmatizma degerleri ne-
gatif olarak kayit edildi ve transpozisyon yapilmadi)
hipermetropi ve astigmatizma %50,6, sadece myopi
%15,8, myopi ve astigmatizma %14,5, sadece hiper-
metropi %10,7 ve sadece astigmatizma ise %8,2 ora-
ninda tespit edildi (Sekil 1).

Onceden bilinen sasilik oran1 %1,3 (7 hasta) iken
muayene sonrasi bu oran toplam % 2,3 (12 has-
ta) yitkseldi. Amblyopi orani ise %0,98den (5 hasta)
%1,77’ye (9 hasta) yiikselmisti. 1 hastada nistagmus
(%0,019), 1 hastada nasolakrimal kanal obstruksiyonu
(%0,019), 1 hastada kornea bozuklugu (%0,019) tespit
edilirken lens veya makula hastalig1 tarama sirasinda
tespit edilmedi. Uzakta goz kisarak bakma orani %9,4
iken yakinda ise bu oran %12,0 olarak hesaplandi.
Renkli gérme kusuru tespit edilen 9 ¢ocuk (%1,77)
vardi, bunlardan 3 tanesinde (%0,59) ailede gérme
problemi oykiisii %25,8 olarak mevcuttu. Cocuklarin
son bir yil icerisinde g6z muayenesi yapilma orani
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Tablo 1. Sosyodemografik ve klinik 6zellikler

Parametre Ort+ SS n %
Toplam ¢ocuk sayisi 508 100
Toplam goz sayisi 1016 100
Erkek ¢ocuk 245 48,3
Kiz ¢ocuk 263 51,7
Erkek ¢ocuklarda boy 123,82 + 8,64 cm

Kiz ¢ocuklarda boy 123,56 + 9,63 cm

Erkek ¢ocuklarda viicut agirlig: 26,19 + 5,68

Kiz ¢ocuklarda viicut agirhig: 25,19 + 4,94

Dogum ve sonrasinda periyodik rutin g6z muayenesi %0 155
yaptirilma

Son bir yilda rutin géz muayenesi yaptirilma 136 26,9
Uzakta goz kisarak bakma 48 9,4
Yakinda goz kisarak bakma 60 12,0

Ort +SS Minimum ve Maximum degerler

Gorme seviyesi sag goz

0,93 + 0,17 (Minimum=0,05, Maksimum=1,00)

Gorme seviyesi sol goz

0,94 + 0,21 (Minimum=0,05, Maksimum=1,00)

Sag goz sferik refraksiyon

0,31 + 1,05 (Minimum=-8,00, Maksimum=+6,50)

Sol goz sferik refraksiyon

0,33 + 1,36 (Minimum=-8,00, Maksimum=+6,00)

Sag goz silindirik refraksiyon

-0,52 + 0,57 (Minimum=-4,75, Maksimum=+2,75)

Sol goz silindirik refraksiyon

-0,58 + 0,69 (Minimum=-5,00, Maksimum=+1,50)

Ort: Ortalama, SS: Standart Sapma, n: kisi sayisy; %: ytizde

Tablo 2. Hekim muayenesi 6ncesi ve sonrasi parametrelerin oranlar1 ve istatiksel karsilagtirilmasi

Parametre Oncesi (n) Sonrasi (n) p degeri*
Refraksiyon kusuru 31 (%6,1) 79 (%15,6) p<0,01
Sagihk 7 (%1,3) 12 (% 2,3) p=0,022
Amblyopi 5 (%0,98) 9 (%1,77) p=0,013
Renk korliigii 3 (%0,59) 9 (%1,77) p=0,038
Nistagmus - 1 (%0,019) -

Nasolakrimal kanal tikaniklig: -

Kornea bozuklugu -

1(%0,019) -
1(%0,019) -

n: kisi sayisy; %: yiizde, p<0,05 *Ki kare testine gore

%26,9 ve dogumdan beri siirekli rutin muayene yapti-
rilan ¢ocuklarin orani ise %15,5 idi.

Muayene Oncesi ve sonrast goz hastaliklar1 tespit
oranlar1 analiz edildiginde refraksiyon kusuru tespiti
farki (p<0,01), sasilik tespiti fark: (p=0,022), amblyo-
pi tespiti farki (p=0,013), renk korligu tespiti fark:
(p=0,038) olarak degerlendirildi. Nistagmus, nasolak-
rimal kanal obsturksiyonu ve kornea bozuklugu i¢in
test istatiksel sabitlik gosterdigi i¢in yapilamadi. Aile-
de gérme problemi 6ykiisii ve goz hastaligi bulunmasi
arasinda iliski incelendiginde istatiksel anlamli sonug

elde edilemedi (p=0,353). Uzaga bakarken gz kisma
ile myopi ve astigmatizma arasindaki iliski istatiksel
olarak anlaml iken (sirasiyla p=0,012 ve p=0,040),
hipermetropi i¢in anlamsizdi (p=0,144). Yakinda ise
sadece hipermetrop ile istatiksel anlaml iligki mev-
cuttu (p=0,024), astigmatizma ve myopi i¢in istatiksel
anlamli iliski izlenmedi (sirastyla p=0,174 ve p=0,619).
Kiz ve erkek ¢ocuklar arasinda karsilastirmali olarak
elde edilen veriler incelendiginde hicbir parametrede
istatiksel anlaml fark izlenmedi (p>0,05). Tablo 2de
klinik 6zellikler ve istatiksel veriler gosterilmektedir.
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Sekil 1. Refraksiyon kusuru olan gozlerin dagilimi (Astigmatik refraksiyon kusurlari sadece negatif deger ile kayit edildi, transpoze edilmedi.)

—
TARTISMA VE SONUC

[kégretim birinci ve ikinci sinif 6grencilerinde gérme

problemlerinin prevalansini belirlemek amaciyla ya-
pilan bu ¢aligmada, ¢ocuklarda refraksiyon kusurlari,
uzaga bakarken goz kisma, ambliyopi, sasilik ve renkli
gorme kusurlarinin yani sira rutin géz muayenesi yap-
tirma oranlari da tanimlanmistir. Calismanin bulgula-
r1 detayli olarak agagida tartigilmistir.

Bu ¢alismanin sonuglarina gére i¢ Anadolu Bélge-
sinde yer alan bir ilgede 7-8 yas ilkokul ¢ocuklarinda
refraksiyon kusurlarinin yayginlig1 %15,6dir. Ulkemiz-
de okul ¢ag1 cocuklarda yapilan tarama ¢aligmalarinda
kirma kusuru oranlarinin %5,2-12,4 arasinda degistigi
goriilmektedir (9,15,16). Calismamizda sadece myopi
orani %15,8, sadece hipermetropi %10,7 ve sadece as-
tigmatizma orani ise %8,2 olarak saptanmigtir. Hase-
mi ve arkadaslarinin (2018) meta-analiz ¢aligmasinda,
Tirkiyenin de dahil oldugu Avrupa bolgesi tahminleri
miyopi i¢in %14,3, hipermetropi i¢in %9, astigmatizma
i¢in ise %12,9 olarak 6ngoriilmiistiir (2). Sonuglarimiz,
kiiresel ve bolgesel tahminlerle kiyaslandiginda miyopi
ve hipermetropi oraninin daha yiiksek, astigmatizma
oraninin daha diisiik oldugunu gostermektedir. So-
nuglarimizdaki farkliliklar etnik, genetik ve cevresel
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faktorlerin roliine dikkat ¢eken ¢alisma sonuglarini
desteklemektedir (2,17). Son yillarda yapilan ¢alisma-
lar, miyopi prevalansinin sadece genetikle agiklanama-
digin1 vurgulamakta, degisen gevresel ve yasam tarzi
faktorlerine dikkat cekmektedir (18). Calismamizdaki
nispeten yiiksek oran, son yillarda ¢ocuklarin kapali
alanda daha uzun, a¢ik havada daha az zaman gegirme
kosullarina dogru yasanan degisim sonucu artan myo-
pi prevalanst ile uyumludur (18,19). Arastirmanin il-
kogretim 1. ve 2. siniflar1 kapsadigi ve kirsal bir bolgede
yapildig1 goz oniine alindiginda sehir merkezinde ya-
sayan ve daha biiyiik yasa sahip okul ¢ocuklarinda bu
oranin daha yiiksek olmas: olasidir. Bu nedenle sehir
merkezinde yagayan ve daha biiyiik ¢ocuklar1 kapsayan
ulusal 6rneklemlerde refraksiyon kusurlarinin preva-
lansinin degerlendirilmesi énerilebilir.

Calismamizda uzakta goz kisarak bakma orani %9,4
olarak tespit edildi ve uzaga bakarken goz kisma ile
myopi ve astigmatizma arasinda (sirastyla p=0,012 ve
p=0,040), yakinda ise hipermetropi arasinda anlaml
iliski vardi (p=0,024). Yildirim ve ark. (2018), ¢ocuk-
larin %21.1’inin objeye bakarken gozlerini kistigini,
%1,1’inin tahtaya ve televizyona bakarken zorluk cekti-
gini saptamistir (12). Gérme taramasi yapilan ¢alisma-
larin bir¢cogunda bu oranlar daha yiiksektir, bunun ne-
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deni, kesin taniya gétiiren gorme problemi stiphelerinin
de tanilanmasindan kaynaklanmaktadir (9,12,15,16).
Caliygmamizdaki nispeten diisitk oran géorme muaye-
nelerinin goz hekimi tarafindan yapilmis olmasi nede-
niyle kesin tanilar1 igermesinden kaynaklanmus olabilir.
Oranlar ne olursa olsun uzaga ya da yakina bakarken
yasanan gorme giigligli cocugun sosyal ve akademik
yasamini dogrudan etkilemektedir (12). Bu nedenle er-
ken donemde yapilacak gérme taramalar1 sadece gorme
problemlerinin 6niine gegilmesinde degil, akademik ve
sosyal bagarinin da artist icin 6nemlidir.

Bu ¢alismada ambliyopi orani %1,77, sasilik orani
9%2,3 idi. Hu ve ark.nin (2022), yakin tarihli prevalans
tahmin ¢aliymasinda diinya ¢apinda ¢ocuklarda genel
ambliyopi prevalansi %1,36 olarak belirtilmistir (20).
Ulkemizde yapilan ¢aligmalar, ambliyopi prevalansinin
yaklasik %1-3 arasinda degistigini gostermektedir (6).
Bu sonuglar, aragtirmamizin ambliyopi konusundaki
sonuglarinin uluslararas: ve ulusal verilerle uyumlu
oldugunu gostermektedir. Sasiliga iliskin kiiresel tah-
min verileri bulunmamakla birlikte, uluslararast litera-
tiirdeki ¢aligmalar farkli sonuglar ortaya koymaktadur.
McKean-Cowdin ve ark.nin (2013) ¢aligmast ABDde
yaklasik %2,5 sasilik prevalans: bildirirken, Zhang ve
ark.nin (2021) ¢alismas: Hong Kongda %3,1, Abdel-
rahman ve ark. (2020) Misirda %1,4 sasilik prevalan-
sin1 rapor etmistir (21-23). Ulkemizde yapilan ¢alig-
malarda gagilik prevalanst %1,1-3,6 arasinda gesitlilik
gostermektedir (24,25). Bu farkliliklar, sasiligin cog-
rafi ve demografik faktorler yani sira 6rnekleme déahil
edilen yas grubu, ¢aligmanin yapildig1 zaman, tanila-
ma araglari, tarama politikalar1 ve ekonomik kosullar-
la ilgili olabilir. Ambliyopi ve sasilik iliskisine odakla-
nildiginda, ambliyopi vakalarinin %90’1nin sasilik ve/
veya anizometropiden kaynaklandig: bildirilmektedir
(26,27). Bu baglamda sasiligin erken donemde teshisi,
sasiligin ve ambliyopinin erken tedavisi ile gocuk tize-
rindeki uzun vadeli olumsuz etkileri azaltma olasilig
nedeniyle 6nemlidir.

Calismamizda renkli gorme kusuru orani %1,77
olarak saptandi. Ulkemizde farkli bolgelerde yapilan
caligmalarda renkli gérme bozuklugu stiphesi %2,9
ile %4,6 arasinda degismektedir (9,12). Okula de-
vam eden ¢ocuklarda Beg ve Lohiyanin (2020) yaptig:
calismada ¢ocuklarin %1,6’sinin, Moudgil ve ark.nin
(2016) ¢alismasinda %1.8’inin renkli gérme kusuru

oldugu saptanmustir (28,29). Calismamizda belirle-
nen renkli gorme kusuru orani, yalnizca kusur siiphesi
bildirilen ve tani konulmayan c¢aligmalarda bildirilen
oranlara gore daha diisiik; ancak tani dogrulamas: ya-
pilan calismalarda bildirilen oranlarla uyumludur.
Sonuglarimiza gore yaklasik her dért ¢ocuktan yal-
nizca biri son bir yilda, her yedi ¢ocuktan yalnizca biri
dogumdan beri rutin géz muayenesi yaptirmustir. Farklt
sosyoekonomik diizeye sahip ¢ocuklarda gérme prob-
lemlerinin tanimlandig1 bir ¢aligmada, yiiksek sosyoe-
konomik altyaprya sahip ¢ocuklarin %77’sinin, diisiik
sosyoekonomik altyapiya sahip ¢ocuklarin %35’inin goz
muayenesi oldugu gorillmistir (14). Caligma sonugla-
rindaki farklilik ¢alismanin kirsal bir bélgede yapilmus
Saglik Bakanlig
Halk Saglig1 Genel Mudiirliigii tarafindan 2019 yilinda
yayinlanan ulusal gérme taramasi programina iligkin

olmasindan kaynaklanmis olabilir.

genelgeye gore 0-3 ay bebekler, 36-48 ay ve 6-7 yas ¢o-
cuklarda gérme taramasi yapilmasi planlanmistir (13).
Bu planlamaya gore aragtirma kapsamina dahil edilen
tim gocuklarin en az iki kez gérme taramalarinin ya-
pilmis olmasi beklenirken sonuglarimiz bu beklenti ile
celismektedir. Bu durum, ebeveynlerin aile hekimligi
birimlerince yapilan saghk taramalarina gitmemesin-
den, ailelere ulagilamamasindan, taramalarin 6nemi
konusundaki bilgi eksikliginden kaynaklanabilir. Bir
calismada, ebeveynlerin gérme taramalarinin 6nemine
iliskin farkindalik diizeyinin diisiik oldugu saptanmistir
(30). Mevcut ¢aligmada rutin goz muayenesi oranlari-
nin diisiik olmasinin nedenleri arastirilmamistir. Ileri
calismalarda altta yatan nedenlerin arastirilmasi, gorme
problemlerinin erken teshisinde yararl olabilir.

Calismamizin beklendik sonucu, 6nceden bilinen
gorme problemi oranlari ile (refraksiyon kusuru, sa-
silik, ampliyopi, renk korliigii) gorme taramasi sonra-
sinda ortaya ¢ikan oranlar arasindaki anlamli farkli-
liktir. Gorme taramalarinin gerekliligini ortaya koyan
carpici sonucumuz, ¢ocuklarin goz saghigini korumak
ve gorme bozukluklarinin olas: etkilerini en aza indir-
gemede yol gosterici olabilir.

Bu ¢alismanin sonuglar1 degerlendirilirken bazi
siirhiliklar gz 6ntinde bulundurulmalidir. Bunlar-
dan ilki arastirmanin érnekleminin, I¢ Anadolu Bél-
gesinde bir ilcede egitim goren ilkogretim birinci ve
ikinci smif 6grencilerinden olusmasidir. Dolayisiyla,
bu 6rneklem genel niifusu tam olarak temsil etmeye-
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bileceginden sonuglar genellenemez. Farkli yas grup-
larinda ya da farkli gevresel ve sosyoekonomik diize-
ye sahip 6grencilerde farkli sonuglar ortaya ¢ikabilir.
Bu aragtirmanin diger sinirliligs ise kesitsel dogasidur.
Boylamsal izlem ¢aligmalarinda gorme problemlerinin
degisimi, bulgularin anlagilmasina ve yorumlanmasi-
na katki saglayacaktir.

Ozetle ¢ocuklarda kirma kusuru, ambliyopi, sast-
lik ve renk korliigiiniin yayginlhigini detaylandiran bu
caligma, en az alt1 cocuktan birinin gérme problemi
yasadigini, gérme taramast ile 6nemli bir oranda ¢o-
cukta daha 6nce fark edilmeyen gérme problemi var-
ligin1 ortaya koymustur. Gérme problemlerinin erken
donemde tanilanmast igin kritik olan ¢ocukluk ¢agin-
da gérme taramalarimin yapilmasi, potansiyel gorme
bozukluklarinin erken tespitine, hizli ve uygun miida-
haleye olanak saglayabilir. Gérme bozukluklarini daha
iyi duruma getirmeye yonelik mevcut politikalarin
gozden gecirilmesi ve gorme taramalarindaki islerligin
ontindeki engellerin belirlenmesi 6nerilmektedir.

Tesekkiir

Galismaya katkilarindan dolayr Akdagmadeni lge
Milli Egitim Midirligiine ve katilimlari nedeniyle
tiim katilimcilara tesekkiir ederiz.

Cikar catismasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢atigmalari olmadigini be-
yan eder. Bu ¢alisma Akdagmadeni Belediyesi tarafin-
dan Z-79752577-746.01.02-6138 say1 ve AR-GE 2236
protokol numarast ile finansal olarak desteklenmistir.

I

KAYNAKLAR

1. Cevik I, GCakmak H, Celik O, Okyay P. Yasam boyu goz
sagligr 2020 vizyonu gérme hakki” ESTUDAM Halk
Sagligi Dergisi. 2021;6(3):310-21.

2. Hashemi H, Fotouhi A, Yekta A, Pakzad R, Ostadimog-
haddam H, Khabazkhoob M. Global and regional estima-
tes of prevalence of refractive errors: Systematic review
and meta-analysis. ] Curr Ophthalmol. 2017;30(1):3-22.

3. GBD 2019 Blindness and Vision Impairment Collabo-
rators; Vision Loss Expert Group of the Global Burden

of Disease Study. Trends in prevalence of blindness and
distance and near vision impairment over 30 years: an

analysis for the Global Burden of Disease Study. Lancet

176 Anadolu Klinigi Tip Bilimleri Dergisi, Mayis 2025; Cilt 30, Sayi 2

10.

11.

12.

13.

14.

15.

16.

17.

Glob Health. 2021;9(2):130-43.

Cetin E, Yaman A, Berk AT. Etiology of childhood blind-
ness in Izmir, Turkey. Eur ] Ophthalmol. 2004;14(6):531-7.
Aksoy M, Ozer M, Simsek M. GCocuk ve adolesanlarda
bas agrisi etiyolojisinde refraksiyon kusurlar. CSHD.
2022;65(1):19-25.

Sahin T, Buyru Ozkurt Y. Cocuklarda Ambliyopi ve Ulke-
mizdeki Gérme Tarama Programu. otd. 2017;9(2):79-87.
Burton MJ, Ramke ], Marques AP, et al. The Lancet Glo-
bal Health Commission on Global Eye Health: vision be-
yond 2020. Lancet Glob Health. 2021;9(4):489-551.
Dadacit Z, Acir NO, Borazan M. Gz poliklinigine bas-
vuran ilkégretim donemindeki ¢ocuklarda kirma kusur-
lar1 ve ambliyopi sikliginin degerlendirilmesi. Ankara
Med J. 2015;15(3):140-4.

Kirag N, Temel AB. Ilkokul ¢ag1 ¢ocuklarda gérme tara-
mas! ile g6z saglig1 sorunlarinin belirlenmesi. Florence
Nightingale Hemsirelik Dergisi. 2016;24(1):10-5.

Unsal SK, Un ES, Kiling S. ilk kez muayene olan dort yas
tizeri ¢ocuklarda kirma kusurlar1 ambliyopi prevalan-
st ve bunlarin demografik faktérlerle iligkisi. Izmir Dr.
Behget Uz Cocuk Hast Derg. 2013;3(3):181-5.

Mathers M, Keyes M, Wright M. A review of the evi-
dence on the effectiveness of children’s vision screening.
Child Care Health Dev. 2010;36(6):756-80.

Yildirnm B, Adana E Kirag N, Yesilfidan D, Kaplan O.
Aydin ili bir merkez ilkokulda g6z tarama sonuglari. Iz-
mir Dr. Beh¢et Uz Cocuk Hast Derg. 2018;8(2):132-8.
T.C. Saglik Bakanlig1. (06.09.2019). Halk Sagligi Genel
Miudirliigi. Ulusal Gorme Taramast Programi Genelge
2019/17 ve Rehberi. Erisim tarihi: 04.03.2024, https://
khgmsaglikhizmetleridb.saglik.gov.tr/TR-57047/ulusal-
gorme-taramasi-programi-genelge-201917-ve-rehberi.
html#.

Azizoglu S, Crewther SG, Serefhan E Barutchu A, Goker
S, Junghans BM. Evidence for the need for vision scre-
ening of school children in Turkey. BMC Ophthalmol.
2017;17(1):230.

Kalyoncu C, Metintas S, Baliz S, Arikan 1. Egitim aragtir-
ma bolgesinde ilkogretim 6grencilerinde saglik diizeyle-
ri ve okul tarama muayeneleri sonuglarinin degerlendi-
rilmesi. TAF Prev Med Bull. 2011;10(5):511-8.

Ceylan SS, Turan T. Bir ilkogretim okulunda okul sagli-
g1 hemsireligi uygulama sonuglarinin degerlendirilmesi.
Firat Saglik Hizmetleri Dergisi. 2009;4(12):36-49.
Sherwin JC, Reacher MH, Keogh RH, Khawaja AP, Mac-
key DA, Foster PJ. The association between time spent
outdoors and myopia in children and adolescents: a

systematic review and meta-analysis. Ophthalmology.



Ayaz ve ark.

Cocuklarda gérme problemleri gy

18.

19.

20.

21.

22.

23.

2012;119(10):2141-51.

Rudnicka AR, Kapetanakis VV, Wathern AK, et al.
Global variations and time trends in the prevalence of
childhood myopia, a systematic review and quantitative
meta-analysis: implications for aetiology and early pre-
vention. Br ] Ophthalmol. 2016;100(7):882-90.

Morgan IG, French AN, Ashby RS, et al. The epidemics
of myopia: Aetiology and prevention. Prog Retin Eye
Res. 2018;62:134-49.

Hu B, Liu Z, Zhao J, et al. The Global Prevalence of
Amblyopia in Children: A Systematic Review and Meta-
Analysis. Front Pediatr. 2022;10:819998.
McKean-Cowdin R, Cotter SA, Tarczy-Hornoch K,
et al. Prevalence of amblyopia or strabismus in asi-
an and non-Hispanic white preschool children: mul-
ti-ethnic pediatric eye disease study. Ophthalmology.
2013;120(10):2117-24.

Zhang X]J, Lau YH, Wang YM, et al. Prevalence of stra-
bismus and its risk factors among school aged child-
ren: The Hong Kong Children Eye Study. Sci Rep.
2021;11(1):13820.

Abdelrahman A, Abdellah M, Alsamman A, Radwan G.
The prevalence of strabismus in children at school age
in Sohag City. Egypt J Clin Ophthalmol. 2020;3(1):11-7.

24.

25.

26.

27.

28.

29.

30.

Demirel S, Giindiiz A, Duman BS, Firat P, Bakir S, Yakin-
a1 C. Malatyada ilkégretim okulu 6grencilerinde sagilik
sikligi. Ann Health Sci Res. 2012;1(2):39-41.

Cumurcu T, Diz C, Giindiiz A, Doganay S. Malatya
ve cevresinde ilkogretim oOgrencilerinde kirma ku-
suru sikligr ve dagilimi. J Turgut Ozal Med Center.
2011;18(3):145-8.

Xiao X, Liu WM, Zhao WX, Wang Y, Zhang YJ. Zhong-
guo Dang Dai Er Ke Za Zhi. 2011;13(6):462-5.

Gakir B, Aksoy NO, Ozmen S, Bursali O. The ef-
fect of amblyopia on clinical outcomes of child-
ren with astigmatism. Ther Adv Ophthalmol.
2021;13:25158414211040898.

Beg S, Lohiya S. Prevalence of refractive errors and colo-
ur blindness in school going children of Wardha Tehsil:
A prospective study. ] Clin Diagnostic Res. 2020;14(3):
NCO01-NC04.

Moudgil T, Arora R, Kaur K. Prevalance of colour blind-
ness in children. Int ] Med Dent Sci. 2016;5:1252-8.
Yildiz 1. Cocuklarda gérme muayenesi agisindan aile-
lerin farkindaliginin degerlendirilmesi. Cocuk Dergisi.

2022;22(2):105-9.

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

177



m Anadolu Klin / Anatol Clin

Orijinal Arastirma / Original Research

Istanbul park, bahce ve korularinda
bulunan Mavi Atlas Sediri agaci
polenlerinin (Cedrus Atlantica Glauca)
alerjenitesinin mevsimsel allerjik rinitli
hastalardaki 6nemi

The importance of allergenity of Blue Atlas

Cedar Wood polens (Cedrus Atlantica Glauca)
in patients with seasonal allergic rhinit, which

are also in Istanbul park, garden and groves

oz

Amag: Bu calismanin amaci, alerjik rinit olan hastalardaki mavi atlas sediri polenine karsi olan duyarlilik ve
alerjik rinit arasindaki iliskiyi degerlendirmektir.

Yéntem: Bu arastirma, istanbul Tip Fakultesi ic Hastaliklari Anabilim Dali Alerji Bilim Dal’'nda Haziran-Tem-
muz 2014 tarihleri arasinda gerceklestiriimistir. Calismaya mevsimsel alerjik rinit tanisi konmus 22 hasta
(Grup 1) ve herhangi bir alerjik semptom veya hastalidi olmayan 10 sagdlikli birey (Grup II) dahil edilmistir.
Katiimcilarin Istanbul bitki értistinde yaygin olarak bulunan mavi atlas sediri polenlerine karsi alerjik du-
varliliklar deri prik testi ve nazal provokasyon testi ile degerlendirilmistir.

Bulgular: Mavi atlas sediri polenlerine karsi pozitif deri prik testi sonuclari Grup I'in %45,5'inde ve Grup
I'de pozitiflik saptanmamistir. Bu, iki grup arasinda mavi atlas sediri polenlerine karsi pozitif deri testi yaniti
acisindan istatistiksel olarak anlamli bir fark oldugunu géstermektedir (p = 0,003). Nazal provokasyon testi
Grup I'in %40,9'unda pozitif bulunurken, Grup II'deki tim bireylerde test negatif sonuc vermistir. Bu da iki
grup arasinda anlamli bir fark oldugunu géstermektedir.

Sonug: Bu sonuclar, mevsimsel alerjik rinitli hastalar icin mavi atlas sediri polenlerinin énemli bir alerjen
kaynagi olabilecegini 6nermektedir. ki grup arasinda deri prik testi ve nazal provokasyon testi pozitiflik
oranlarindaki belirgin farklar, mavi atlas sediri polenlerinin bu hastalarda alerjik rinit semptomlarini tetikle-
yebilecegini gdstermektedir. Saglikli kontrol grubunda pozitif sonuclarin olmamasi, bulgularin gecerliligini
ve alerjenin 6zel etkisini desteklemektedir. Calisma ve kontrol gruplari arasindaki nazal provokasyon testi
sonuglarindaki fark da benzer sekilde anlamliydi. Bu sonuglar, mavi atlas sediri poleninin mevsimsel alerjik
rinitli hastalar icin dnemli bir alerjen kaynagdi olabilecegini dustundurmektedir.

Anahtar Sézciikler: Alerjenler; Cedrus atlantica; mevsimsel alerjik rinit; polen

ABSTRACT

Aim: The aim of this study was to evaluate the relationship between allergic rhinitis and hypersensitivity
to blue atlas cedar pollen.

Methods: This research was conducted at the Istanbul Faculty of Medicine, Internal Medicine Depart-
ment, Allergy Division during June-July 2014.The study included 22 patients with seasonal allergic rhinitis
(Group ) and a control group of 10 healthy subjects without any allergic symptoms or diseases (Group
I). The allergic sensitivity of the participants to the pollens of blue atlas cedar, a common tree in Istanbul
vegetation, was examined using skin prick tests and nasal provocation tests.

Results: While blue atlas cedar pollen skin prick test positivity was detected at a rate of 45.5% in Group |,
no positivity was detected in the skin prick test in Group II.. This indicates a statistically significant differen-
ce between the two groups in terms of positive skin test response to blue atlas cedar pollens (p = 0.003).
Nasal Provocation Test: The nasal provocation test was positive in 40.9% of Group |, while all subjects in
Group Il had negative results. This also shows a significant difference between the two groups.
Conclusion: These results suggest that blue atlas cedar pollens might be a considerable allergen source
for patients with seasonal allergic rhinitis. The significant differences in the positive rates of skin prick
tests and nasal provocation tests between the two groups indicate that blue atlas cedar pollen can trigger
allergic rhinitis symptoms in these patients. The absence of positive results in the healthy control group
further supports the validity of these findings and the specific effect of the allergen.The difference betwe-
en nasal provocation test results in the study and control groups was similarly significant. These results
suggest that blue atlas cedar pollen may be an important source of allergens for patients with seasonal
allergic rhinitis.

Keywords: Allergens; Cedrus atlantica; pollen; seasonal allergic rhinitis
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Alerjik rinitte Mavi Atlas Sedir alerjenitesi gy

GiRiS

Polenler, solunum yoluyla alindiklarinda alerjik has-
taliklarin en yaygin nedenlerinden biri olarak kabul
edilmektedir (1,2). Hastanin yasadig1 bolgedeki polen-
lerin alerjenik durumunun taninmasi, klinik yaklagim
igin degerlidir. Polen iliskili olarak ortaya ¢ikan alerjik
rinit ve astim gibi hastaliklar, is kaybina ve ekonomik
kayiplara neden olabilmekte bunun yani sira 6nemli
bir saglik ytkii olusturmaktadir (3-5). Tiirkiyede, po-
len iligkili ortaya ¢ikan hastaliklarin tanisi i¢in kullani-
lan yontemlerde Avrupadaki alerjenlere gore gelistiri-
len alerjen testi ekstreleri mevcuttur (6). Ancak bu test
ekstreleri ile yapilan cilt testlerinde, sorumlu alerjenin
ortaya c¢ikarilamamast olduke¢a yaygin bir sorundur.
S6z konusu bu sorun, mevcut test panellerin yeterli
olmadigini diigiindiirmektedir. Ulkemizde farkli cog-
rafi bolgelerdeki polen tipleri, yayginliklar: ve havada-
ki kantitatif miktarlar1 bilinmektedir (7-9). Ancak, bu
polenlerin alerjeniteleri aragtirilmamigtir.

Ulkemizin baz1 bolgelerinde polen tiirlerinin tespit
edilmesine ragmen, polenlerin immunohistokimyasal
yapilar1 ve alerjeniteleri aragtirilmamigtir. Bu durum,
hastalarin dogru teshis ve tedavi alabilmesi i¢in gerek-
siz zorluklar yaratabilir. Yukarida sayilan gerekeelerle,
Istanbul bolgesinde siklig1 fazla olan mavi atlas sediri
polenlerinin immunohistokimyasal 6zellikleri, yapisal
ve alerjenite yoniinden incelenmesi maksadiyla bir ¢a-
ligma planlanmustir.

Camgiller (Pinaceae) familyasinda yer alan mavi
atlas sediri agac1 Cezayir, Fas gibi Afrikanin kuzey
kesimlerinde ve Atlas daglarinda yaygin olarak bulun-
maktadir. Polen yogunlugu mevsimsel olarak degis-
mekte olup iiretimin fazla olmasi nedeniyle 6zellikle
sonbahar aylarinda daha yaygindir. Agacin polen {ire-
tim kapasitesi bulundugu alanin hava kosullar1 ve ra-
kimina bagli olarak da degiskenlik gosterebilmektedir
(10). Istanbul ilimizde bélgedeki parklarda, korularda
ve yesil arazilerin bulundugu alanlarda sik goriilen
mavi yaprakli atlas sedir agact poleninin alerjeniteye
sebep olmasi konusunda literatiirde yapilmis bir arag-
tirmaya rastlanmamstir.

Bu ¢aligmanin amaci, alerjen panelinde kullanilan
test ekstrelerinin yetersiz oldugu durumlarda alterna-
tif test ekstrelerinin kullanim1 hakkinda fikir verme-
si icin Istanbul bélgesindeki parklarda ve bahgelerde

sik olarak yer alan sedir agaci polen alerjenitesinin
detaylarini tespit etmektir. Bunun {izerine, bolgemiz
olan Istanbul'da yaygin olarak yer alan mavi atlas sedir
agacinin polenlerinin klinikteki etkilerini arastirmayi
amagladik.

Polenler, solunum yolu ile alindiklarinda alerjik
hastaliklarin 6nemli nedenlerinden biri olarak kabul
edilmektedir. Ozellikle mevsimsel alerjik rinit gibi po-
len kaynakli hastaliklar, bireysel saglik sorunlarinin
Otesinde, is giicii kaybi ve ekonomik yiik a¢isindan
toplum tizerinde ciddi etkiler yaratmaktadir (3-5). Bu
nedenle, hastanin yasadig1 bolgede yaygin olan polen
tirlerinin alerjenik ozelliklerinin taninmasi, dogru
tani ve tedavi yaklagimlarinin belirlenmesi i¢in kritik
Oneme sahiptir.

Tiirkiyede, polen iliskili alerjik hastaliklarin teghi-
sinde genellikle Avrupada iiretilen alerjen test ekstre-
leri kullanilmaktadir. Ancak, bu ekstrelerin yerel po-
len tiirlerini yeterince temsil etmemesi, bazi hastalarda
sorumlu alerjenin dogru sekilde belirlenememesine
yol agmaktadir. Bu durum, mevcut alerjen test panel-
lerinin yetersizligi ile iliskilendirilebilir ve daha yerel
odakli yaklagimlarin gerekliligini ortaya koymaktadir.
Ulkemizde farkli bolgelerdeki polen tipleri ve miktar-
lar1 tizerine ¢alismalar yapilmis olsa da, bu polenlerin
alerjenite ozellikleri yeterince arastirilmamustir.

Istanbulda yaygin olarak bulunan mavi atlas se-
diri, ¢evresel etkilerle polen iiretimi agisindan zengin
bir bitki tiiridiir. Bu agacin polenlerinin alerjik reak-
siyonlara neden olabilecegi 6ngoriilmektedir. Ancak,
literatiirde mavi atlas sediri polenlerinin alerjenitesini
degerlendiren kapsamli bir ¢aligmaya rastlanmamustir.
Bolgedeki alerjik hastaliklarin artis1 goz 6niine alindi-
ginda, bu polenlerin alerjenik 6zelliklerinin aragtiril-
mast, hem yerel saglik hizmetlerine hem de alerjen pa-
neli geligtirme siireglerine onemli katkilar saglayabilir.

Bu ¢aligma, mavi atlas sediri polenlerinin alerje-
nitesini deri prik testi ve nazal provokasyon testi kul-
lanarak degerlendirmeyi amaglamaktadir. Boylece,
mevcut alerjen panellerinde yer almayan bu polenin,
mevsimsel alerjik rinit semptomlar: tizerindeki etkisi-
nin belirlenmesi hedeflenmektedir. Elde edilen bulgu-
lar, dogru alerjen tespiti ve spesifik tedavi yontemleri-

nin gelistirilmesi agisindan yol gosterici olacaktir.
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GEREC VE YONTEMLER
Calisma,  Istanbul Tip Fakiiltesi I¢ Hastaliklart

Anabilim Dali Alerji Bilim Dalinda Haziran-Temmuz
2014 tarihleri arasinda yapilmistir. Calisma igin
Istanbul Universitesi Istanbul Tip Fakiiltesi Etik
Kurulundan onay alinmistir (tarih: 20.06.2014, karar
no:  2014/12).
bilgilendirilmis onam alinmistir.

Ayrica, tim  katilimcilardan

Caligmada mavi atlas sediri polenlerinin alerjeni-
tesini degerlendirmek amaciyla deri prik testi ve daha
spesifik olan nazal provokasyon testi uygulanmistir.
Arastirmaya katilm icin déhil edilme ve edilmeme
kriterleri asagida belirtilmistir.

Dahil edilme kriterleri su sekilde tanimlanmis-
tir: Mevsimsel alerjik rinit tanisini klinik belirtiler ve
alerjenlere duyarlilik testleri ile almig ve dogrulanmis
hastalar caligmaya dahil edilmistir. Katilimcilarin yas
aralig1 18-50 olarak belirlenmis ve testlere katilmaya
goniilli olan bireylerden yazil bilgilendirilmis onam
alinmigtir. Saglikli kontrol grubu, yas ve cinsiyet ag1-
sindan hasta grubu ile eslestirildi ve bu eslestirme sii-
reci daha agik bir sekilde tanimlanmistir. Son iki yil
iginde alerjen imminoterapi almamis ve son dort hat-
ta icinde sistemik kortikosteroid veya immiinosupresif
ila¢ kullanmamis bireyler ¢alismaya déahil edilmistir.
Ayrica, katilimcilarin testlerden en az bir hafta once
antihistaminik ilaglar1 birakmis olmalar1 gerekmekte-
dir.

Calismaya dahil edilmeme kriterleri ise su sekilde
belirlenmistir: Alerjik olmayan iist solunum yolu en-
feksiyonlar1 veya burun anatomik bozukluklar: olan
bireyler ¢aligmaya dahil edilmemistir. Gebelik veya
emzirme durumu olan bireyler ve nazal hava akimini
etkileyebilecek diger kronik hastaliklar: (6rnegin kro-
nik siniizit, burun polipleri) bulunanlar ¢alisma digin-
da brrakilmustir. Ayrica, siddetli astim veya kontrolsiiz
kronik obstriiktif akciger hastaligi (KOAH) olanlar ve
son alt1 ay i¢inde sistemik alerjen immiinoterapisi al-
mus bireyler de ¢alismaya dahil edilmemistir.

Calismada elde edilmesi hedeflenen ciktilar iki
gruba ayrilmistir: Primer ¢iktilar deri prik testi ve na-
zal provokasyon testi pozitifligi oranlarini degerlen-
dirmeyi icermektedir. Sekonder ¢iktilar arasinda deri
prik ve nazal provokasyon testleri arasindaki korelas-
yon, hastalarda goriilen semptom skoru degisiklikleri
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ve mavi atlas sediri poleni ile diger polen tiirleri arasin-
daki alerjenite farklar1 yer almaktadir. Bu ¢iktilar, mavi
atlas sediri polenlerinin alerjenik etkilerinin kapsaml
bir gekilde degerlendirilmesine olanak saglamaktadir.

Klinik ¢aliyma baslamadan 6nce polen ekstreleri
agagida anlatildigy gibi hazirlandi. Mavi atlas (Cedrus
Atlantica Glauca) sedir agaci cinsi polenler elek sarsma
cihazi ile elenip elekler ve toplama kabi her kullanimdan
sonra temizlendi. Polenler, organik ¢éziicii ile bitki ka-
lintilarindan ayrildi. Polen saflig1 mikroskopta %99 ola-
rak kontrol edildi. Elenen polen 6rnekleri, 1:12 orantyla
125 mM NH4HCO3 ¢ozeltisi iginde 4°C sicaklikta 12
saat boyunca ¢alkalanip filtre edilmistir. Ardindan ise
santrifiijlenip (13 000 g, 1 saat, 4°C) kalintilar uzaklas-
tirilld1. 48 saat siiresince 4°C sicakliktaki saf suda dializ
edilen siv1 haldeki 6rnekler bu islem sonrasinda liyofi-
lizasyona tabi tutulup kuru toz meydana getirilip +4°C
sicakliga sahip desikatore alinip vakumlu saklandi. Saf-
lastirilmis vakumlu polenler protein analizleri yapilaca-
g1 zaman desikatorden ¢ikarildi.

Toplanan polenlerin ekstreleri, ticari olarak te-
min edilmis standart ekstrelerle kargilastirilmak {ize-
re 1/1000 diliisyondan baslanarak 10 kat sulandirma
yapilarak hazirlandi. Prik yontemiyle hasta ve kontrol
gruplarina uygulandi. Test sonuglar1 histamin pozi-
tif kontrolii ve serum fizyolojik (SF) negatif kontrolii
kullanilarak degerlendirildi. Testler 6n kol i¢ yiizeyine
uygulanip negatif olan SF uygulamasinin ¢apr olan 3
mm baz alinarak degerlendirildi. >3mm olan kabarik-
lik varlig1 pozitif test olarak degerlendirildi. Kabarik-
lik ¢ap1 hesaplanirken capin en genis yeri ile buna dik
bulunan diger ¢apin boyutuna bakildi. Bulunan deger
yariya boliindii.

Alerjik rinit tanisi i¢in, diger testlerin yetersiz kal-
dig1 durumlarda spesifik duyarlilik saglayabilen bir
yontem olan nazal provokasyon testi kullanilir. Bu test
oncesi hastalarin nazal hava akimlari anterior rinoma-
nometri cihaz ile 6lgiildii ve serum fizyolojik iceren
alerjen ekstreleri burun i¢ine uygulandi. Her islemden
10 dakika sonra anterior rinomanometri ile 6l¢iimler
yapildi. Semptom skorlar1 da islemden10 dakika son-
ra degerlendirilmistir. Sonu¢larda semptom skoru >2
olan ve hava akimi anterior rinomanometride belirti-
len basingtan > %20 oraninda azalan hastalarda pozitif
kabul edildi. Kontrol grubundaki kisilere de ayn1 yon-
tem uygulanmistir.
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Istatistiksel analizler icin ise SPSS (Statistical Pac-
kage for the Social Sciences software for Windows,
version 25.0, IBM, Chicago, IL, USA) programi kul-
lanildi. Tanimlayicr istatistiklerde ortalama, standart
sapma, medyan, minimum, maksimum, frekans ve
oranlar hesaplanmustir. Iki bagimsiz grup arasindaki
nitel degiskenlerin analizi i¢in ki-kare testi uygulan-
mustir. Istatistiksel anlamlilik diizeyi p<0,05 olarak ka-
bul edilmistir.

Calismanin gili¢ analizi, nazal provokasyon testi
ile deri prik testi arasinda anlamli bir fark bulunma
olasiigini degerlendirmek amaciyla yapilmistir. Giig
analizi sonucunda, n=20 katilimcinin ¢alismanin %80
glicle istatistiksel olarak anlamli sonuglar iiretmesi
igin yeterli oldugu belirlenmistir. Bu gereklilikler goz
ontinde bulundurularak, caliymada 22 hasta ve 10 sag-
likl: kontrol déhil edilmistir. Bu katilimct sayisi, ¢alig-
manin istatistiksel anlamlilik tasiyan sonuglar sunma-
sini saglamustir.

—
BULGULAR

Caligmaya katilanlarin demografik ozellikleri in-

celendiginde, hasta grubunun (n=22) yas ortala-
mast 25,8+7,90 yil olarak saptanmustir. Bu grubun
%54,6>s1n1 kadin (n=12), %45,4>iinl erkek (n=10) ka-
tilimcilar olusturmustur. Kontrol grubunda (n=10) ise
yas ortalamasi 31,4+5,09 y1l olarak belirlenmis, %6071
kadin (n=6) ve %4071 erkek (n=4) katilimcilardan olus-
mustur.

Deri prik testi sonuglarina gore, mavi atlas sedi-
ri poleni ile pozitiflik orani ¢aliyma grubunda %45,5
(n=10), kontrol grubunda ise %0 olarak bulunmustur.
Calisma ve kontrol grubunda mavi atlas sedir poleni
ile deri prik testi uygulamasi ki-kare bagimsizlik testi
ile degerlendirildi. Calisma grubunda polen alerjeni-
tesi istatistiki olarak daha fazla olup anlaml pozitiflik
saptanmustir (p= 0,013) (Tablo 1).

Nazal provokasyon testi sonuglar: incelendiginde,
hasta grubunun %40,9’unda (n=9) pozitif sonug elde
edilirken, kontrol grubundaki tiim katilimcilar negatif
sonug vermistir. Ayni sekilde hasta ve kontrol grubu
arasinda mavi atlas sedir poleni ile nazal provokasyon
testi pozitifligi acisindan da yapilan ki-kare analizi so-
nucuna gore hasta grubu lehine ¢ok belirgin anlaml
farklilik bulunmaktadir (p=0,003) (Tablo 2).

Calisma grubundaki deri prik testi ve nazal provo-
kasyon testi arasindaki korelasyon analizinde anlaml
bir iliski bulunamamuigtir (p=0,068) (Tablo 3). Bu so-
nug, deri prik testinin sensitivitesinin sinirli olabile-
cegini ve nazal provokasyon testinin daha spesifik bir
degerlendirme araci olarak kullanilabilecegini diisiin-
diirmektedir.

Mavi atlas sediri polenine kars1 deri prik testi pozi-
tiflik orani, ayn1 grupta uygulanan diger standart agag
polen ekstrelerine kiyasla daha yiiksektir. Ornegin,
Platanus acerifolia ve Alnus glutinosa polenleri i¢in
pozitiflik oran1 %27,2 (n=6), Betula verrucosa ve Qu-
ercus robur polenleri i¢in ise %18,1 (n=4) olarak tes-
pit edilmistir. Bu sonuglar, mavi atlas sediri poleninin
daha belirgin bir alerjenik potansiyele sahip oldugunu
gostermektedir.

Sonuglar, mavi atlas sediri polenlerinin mevsimsel
alerjik rinitli hastalarda alerjik semptomlar1 tetikleye-
bilecek 6nemli bir alerjen kaynag: olabilecegini gos-
termektedir. Saglikli kontrol grubunda herhangi bir
pozitif sonucun olmamasi, bu bulgularin gegerliligini
ve alerjenin spesifik etkisini desteklemektedir.

—
TARTISMA VE SONUC

Arastirmanin amaci, mevsimsel alerjik rinit tanili has-

talarda Istanbul ilinde bulunan agaglardan mavi atlas
sedir agaci (cedrus atlantica glauca) poleni alerjenite-
sinin iliskisini saptamakti. Boylece bu aga¢ poleninin
mevsimsel alerjik rinitteki 6nemini ortaya koymay1
amagladik. Calismamiz, mavi atlas sediri poleninin
deri prik testi ve nazal provokasyon testi sonuglarina
gore, mevsimsel alerjik rinitli hastalarda 6nemli bir
alerjen kaynagi olabilecegini gostermistir. Caligma
grubundaki katilimcilarda deri prik testi pozitiflik
yaklasik yarisinda, nazal provokasyon testi pozitiflik
orani ise yarisina yakin oranda saptanmistir. Kontrol
grubunda bu testlerin tamami negatif sonu¢ vermistir.
Bu bulgular, mavi atlas sediri poleninin, alerjik rinit
semptomlarini tetikleyebilecegini giiclit bir sekilde
desteklemektedir.

Deri prik testi ve nazal provokasyon testi arasin-
daki iligki incelendiginde, iki test arasinda anlamli bir
korelasyon bulunamamistir (p=0,068). Bu sonug, deri
prik testinin sensitivitesinin sinirl olabilecegini ve na-

zal provokasyon testinin daha spesifik bir tani araci
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Tablo 1. Hasta ve kontrol gruplari arasinda mavi atlas sedir poleni ile deri prik testi sonuglarinin karsilagtirmasi

Prik testi negatif Prik testi pozitif Toplam p degeri
(n) (n)
Hasta 12 10 22
Kontrol 10 0 10
Toplam 22 68,8 10 0,013

n: Say1

Tablo 2. Hasta ve kontrol gruplar1 arasinda mavi atlas sedir poleni ile nazal provokasyon testi sonuglarinin karsilastiriimas:

Nazal provokasyon (-) | Nazal provokasyon (+) Toplam p degeri
(n) (n)
Hasta 6 16 22
Kontrol 10 0 0
Toplam 16 27 7 0,003
Tablo 3. Deri prik test ve nazal provokasyon testi ¢apraz korelasyon tablosu
Nazal provokasyon (-) | Nazal provokasyon (+) Toplam p degeri
Deri prik testi negatif 14 7 21
Deri prik testi pozitif 6 5 11
Toplam 20 12 32 0,068

olarak kullanilabilecegini diisiindiirmektedir. Caligma
grubundaki katilmcilardan hem deri prik testi hem
de nazal provakasyon testi pozitif olan hasta sayzsi, her
iki testin tek bagina pozitifliginin yarisi kadar birlikte
pozitif bulunmustur. Bu durum alerjene duyarli olma-
nin her zaman alerjik semptom gelistirmeyebilecegine
literatiirle uyumlu olan ¢aliymamizdan elde ettigimiz
bir ¢ikarimdir (2,3).

Calisma grubundaki katilimcilarda sedir agaci po-
leni ile deri prik testi katilimcilarin yaklagik yarisinda
pozitif bulundu. Ayni grupta farkl standart agag po-
len ekstreleri ile uygulanan deri prik testi sonuglarin-
da ise hepsi sedir agacina gore ¢ok diigiik yiizdelerde
alerjen etken olarak saptand. Yani elimizdeki verilere
gore mevsimsel alerjik riniti olan katilime1 grubunda
standart agac polen ticari panelindeki agag polenleri-
ne kiyasla sedir agaci poleni, gok daha yiiksek oranda
alerjeniteye sahip goziikmektedir. Bu bulgu, yerel bit-
ki Ortistine 6zgi alerjen testlerinin gelistirilmesinin
6nemini vurgulamaktadir. Yukaridaki bilgilere istina-
den caliymamiz verilerine gore mevsimsel alerjik rinit
sikayetleri tespit edilen hastalarda kullanilan ticari
alerjen test panelinde olmayan sedir agaci polen testi
ilerleyen zamanlarda rutin kullanilabilirse semptom-
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lardan sorumlu alerjenin tespiti daha yiiksek oranlar-
da saptanabilir.

Literatiirde mavi atlas sedir agaci poleni ile takso-
nomik olarak genetik benzerligi olan Japon sedir agaci
(Cryptomeria japonica), Japonlarda mevsimsel alerjik
rinit i¢in en fazla orana sahip alerjen aga¢ olarak kar-
simiza ¢ikmaktadir. Japon sedir agaci polenine duyarl
olan bireylerin %70’inde Japon selvi agac1 polen aler-
jisi de bulunmaktadir. 1980°li yillardan 2000’li yillara
kadar gelindiginde Japon sedir agaci poleni alerjisi
tam 2,6 kat artig gostermistir. Yine mavi atlas sedir
agacina taksonomik olarak benzerlik gosteren Hima-
laya sedir agaci (cedrus deodara) poleni alerjenitesi
bildirilmistir (11).

Son yillarda literatiirde yayinlanmis galismalar-
da sedir agaci familyasinin alerjenitesi arastirilmigtir
(12-14). Mesela Belgrad sehrinde yapilan bir aragtir-
mada Cedrus atlanticanin yesil alanlardaki dagilimi ve
alerjik potansiyeli degerlendirilip dogrudan bir aler-
jenite orani belirtilmeden bazi anaokullarinda yaygin
oldugunu ve polenlerinin alerjik reaksiyonlara neden
olabilecegi saptanmustir (15). Ispanyadan yapilan bir
calismada ise Cedrus atlantica d4hil olmak tizere ko-
zalakli aga¢ polenlerine karsi alerjik duyarlilik oranla-
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r1 incelenmistir. Caligma, bu bolgede yasayan kisilerin
yaklasik %10-15’inin Cedrus atlantica polenlerine kar-
s1 alerjik oldugunu ortaya koymustur (12).

Son yillarda, iklim degisikliginin etkisi daha his-
sedilir hale gelmistir. Bu etki ile polen mevsimlerinin
uzamis ve polen yogunlugunun arttigi gézlemlen-
mistir (16). Ozellikle Istanbul gibi yogun kentlesmis
bolgelerde, hava kirliligi de polenlerin alerjenitesini
artirabilir. Bu durum, ¢alismanin bulgulariyla uyum-
lu olarak, mavi atlas sedir poleninin daha fazla sayida
kiside semptomlara yol agabilecegini diigiindiirmek-
tedir. Istanbul bolgesindeki iklim degisikliklerinin bu
bulgular #izerindeki potansiyel etkilerini arasgtirmak
i¢in daha ¢ok aragtirmaya ihtiya¢ duyulmaktadur.

Alerjik rinit, sadece bireysel bir saglik sorunu de-
gil, ayn1 zamanda halk saglig1 acisindan da 6nemli
bir konudur. Son yillarda yapilan arastirmalar, alerjik
rinitin is glici kaybina ve yasam kalitesinde disiise
yol acabilecegini ozellikle de ¢aligma giinleri kayb1 ve
saglik hizmetleri tizerindeki yiike yol agmaktadir (17).
Istanbulda mevsimsel alerjik rinitin halk saghg tize-
rindeki potansiyel etkileri ve bu alerjenin toplumsal
maliyeti nedeniyle daha fazla bilgi edinebilmek i¢in
mavi atlas sediri hakkinda daha fazla aragtirma yapil-
mas1 gerekmektedir.

Mavi atlas sedir agaci1 gibi alerjenik potansiyele
sahip agaclarin peyzaj diizenlemelerinde kullanimi,
kentlerde alerji prevalansini etkileyebilir (18). Bu,
ozellikle park ve bahgelerde yogun olarak bulunan
agag tiirleri igin 6nemlidir. Istanbul bolgesinde ve ben-
zer sehirlerde, peyzaj yonetimi politikalarinin alerje-
nik agac tiirleri goz 6ntinde bulundurularak diizenlen-
mesi i¢in bizim ¢aliymamizdaki gibi spesifik polen ¢a-
ligmalarindan elde edilen veriler 6nemlidir. Bu veriler
1s1gindaki diizenlemeler sayesinde, sehirlerde yasayan-
larin mevsimsel alerjik rinit semptomlari azaltilabilir.

Calismamizin limitasyonlari ise ¢aligma kiigiik bir
grupta yapilmistir. Rutin pratikte kullanilabiliyor ol-
masl i¢in daha biiyiik vaka kontrol serilerinin olmasi
bilimsel kanit diizeyini arttiracaktir. Rutin bakilmayan
olasi alerjen olan diger agag polenlerine kars: olan aler-
jenitenin ortaya konulmasi da ¢aliymamizda eksik kal-
mugtir. Son yillarda, alerjik rinit tanisinda molekiiler
alerji testleri ve bazofilik aktivasyon testi gibi yeni tan1
yontemleri kullanilmaya baglanmistir. Bu yontemler,
ozellikle deri prik testi ve nazal provokasyon testinin

smirlamalarini agmak icin gelistirilmistir (19). Mevcut
calismamizda, nazal provokasyon testinin duyarlilig
yiiksek olarak belirtilmis olsa da, ileri arastirmalarda
bazofilik aktivasyon testi veya molekiiler alerji testleri-
nin kullanimi hakkinda teknik yetersizlikler nedeniyle
bu testler kullanilamadig i¢in mavi atlas sedir poleni-
nin alerjenitesinde daha hassas yontemlerin kullanimi
eksik kald1.

Sonugta mevsimsel alerjik riniti olan hastalarda
mavi atlas sedir agac1 poleninin alerjenitesi ile ilgili
literatiirdeki tlkemizdeki bilgiler ekibimizce ortaya
koyulmaya ¢aligild1. Bu ¢aligma, mavi atlas sediri po-
lenlerinin mevsimsel alerjik rinitli hastalarda alerjenik
etkilerini degerlendirmistir. Elde edilen bulgular, mavi
atlas sediri polenlerinin deri prik testi ve nazal provo-
kasyon testi sonuglarina dayanarak alerjenik potansi-
yelini ortaya koymaktadir. Caliymada, bu polenlerin
alerjik rinit semptomlarini tetikleyebilecek 6nemli
bir kaynak olabilecegi goriilmils, yerel alerjen test pa-
nellerine déhil edilmesinin yararli olabilecegi dusii-
niilmiistiir. Atlas sedir agac1 polenleri, alerjik rinitte
semptomlar: baslatabilir veya var olanlar semptomlar1
agreve edebilir. Ticari alerjen panelinde yer almayan
aga¢ polenlerine duyarsizlik saptanan hastalarda yerel
bitki ortiisiinde bulunan aga¢ polenlerine duyarlilik
olabilecegi akla getirilmeli ve yerel agaclarin polenleri-
ni kapsayan ticari paneller gelistirilmesi i¢in iyi olabi-
lir. Boylece semptomatik alerjik rinitte, alerjen tespiti
yapilamayan hastalarda, sikayetlerin ortaya ¢ikmasina
yol agan sorumlu alerjenler saptanabilir ve bu etken-
lere spesifik tedavi yolu i¢in yardimc olabilir. Halk
sagligr acisindan 6nemli olan ve is giicli kaybina yol
acan bu hastalik icin spesifik bilgiler 15181nda peyzaj
diizenlemeleri yapilip alerjik rinit ile olan miicadelede
admmlar atilabilir.

Sonuglarin, ¢alisma grubu ile kontrol grubu ara-
sidaki anlamli farkliliklar: ortaya koydugu ve alerje-
nite degerlendirmelerinde yerel bitki tiirlerinin dikka-
te alinmas gerektigini gosterdigi goriilmiistiir. Ancak,
daha genis Orneklem biiyiikligiine sahip caligmalar
ve ileri tan1 yontemlerinin dahil edilmesi, mavi atlas
sediri polenlerinin alerjenite potansiyelinin daha iyi
anlagilmasina katkida bulunabilir. Gelecekte yapilacak
calismalarin, bu alerjenin halk saglig: tizerindeki etki-
lerini ve semptom yonetimi {izerindeki olas: katkilar1-
n1 daha detayli degerlendirmesi beklenmektedir.
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Bu sonuglar, hem bireysel tedavi yaklagimlarinin

gelistirilmesine hem de boélgesel saglik politikalarinin

diizenlenmesine 151k tutabilecek niteliktedir. Calisma-

nin siirlamalar1 géz 6niinde bulundurularak daha

kapsaml aragtirmalar yapilmasi 6nerilmektedir.

Cikar catismasi ve finansman bildirimi
Yazarlar bildirecek bir ¢ikar ¢atismalari olmadigini be-

yan eder. Yazarlar bu caligma i¢in hicbir finansal des-

tek almadiklarini da beyan eder.
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Evaluation of varicella zoster virus
IgM, 19G and avidity results used in the
diagnosis of varicella zoster virus

Varisella zoster virus tanisinda kullanilan
varisella zoster virts IgM, IgG ve avidite
sonuclarinin degerlendirilmesi

Abstract

Aim: Varicella zoster virus (VZV) is a disease that is rapidly transmitted through the respiratory tract and
has a high seroprevalence worldwide. This study aimed to evaluate the results of VZV IgM, VZV IgG and
VZV avidity serological tests studied in our laboratory.

Methods: In this study, the VZV IgM, VZV IgG, and VZV avidity test results in serum samples sent to our
laboratory for preliminary diagnosis or screening of chickenpox between November 2019 and December
2024 were retrospectively examined. Kruskal-Wallis and Chi-Square tests were used to evaluate the re-
sults according to mean age, gender, and years.

Results: In this study, VZV IgG positivity was found to be 88.5% (2721/3074) and VZV IgM positivity was
found to be 5.2% (51/990). VZV IgG negativity was found to be 7.8% (122/1569) in females of childbearing
age, and 7% (4/57) in elderly individuals over 65 years of age. In only three of the 29 samples in which both
IgG and IgM were requested and both were found positive, the avidity test was performed and found to be
high avidity. No low avidity result was detected. No statistical significant difference was detected between
the patients whose VZV IgM and VZV IgG results were positive, negative or borderline values according to
gender and age means. In addition, no statistical significant difference was detected between the years in
terms of VZV IgM and VZV IgG results.

Conclusion: Despite the high positivity of VZV IgG, antibody screening with VZV IgG can be recom-
mended for high-risk groups. In addition, it was considered appropriate to study the VZV avidity test as
a reflex test in laboratories.

Keywords: Avidity; immunoglobulin M; varicella-zoster virus

Oz

Amag: Varisella zoster virts (VZV), solunum yoluyla hizli sekilde bulasan ve dinya genelinde seropreva-
lansi yuksek olan bir hastaliktir. Bu ¢calismada laboratuvarimizda calisilan VZV IgM, VZV IgG ve VZV avidite
serolojik testlerinin sonuglarinin dederlendiriimesi amaclanmistir.

Yoéntemler: Calismada, Kasim 2019-Aralik 2024 tarihleri arasinda laboratuvarimiza sucicedi 6n tanisi ya da
tarama amaciyla gonderilen serum érneklerinde calisilan VZV IgM, VZV IgG ve VZV avidite test sonuclari
retrospektif olarak incelendi. Sonuglarin yas ortalamalarina, cinsiyete ve yillara gére degerlendiriimesinde
Kruskal-Wallis ve Ki-Kare testleri kullanildi.

Bulgular: Calismada, VZV IgG pozitifligi %88,5 (2721/3074), VZV 1gM pozitifligi %5,2 (51/990) olarak sap-
tanmistir. Dogurganlik cagindaki kadinlarda VZV 1gG negatifligi %7,8 (122/1569), 65 vyas Ustl yasli birey-
lerde de bu oran %7 (4/57) olarak saptanmistir. I9G ile IgM istemi birlikte yapilip her ikisi de pozitif sapta-
nan 29 6rnedin sadece Uclnde avidite testi calisiimis ve yuksek avidite olarak bulunmustur. Dusuk avidite
sonucu saptanmamistir. VZV IgM ve VZV IgG sonucu pozitif, negatif ya da ara deger saptanan hastalar
arasinda cinsiyete ve yas ortalamalarina gore istatistiksel olarak anlamli fark saptanmamistir. Ayrica yillar
arasinda da VZV IgM ve VZV IgG sonuglari agisindan istatistiksel olarak anlamli fark saptanmamistir.
Sonug: VZV IgG pozitifligi yuksek olmakla birlikte, riskli gruplarda VZV IgG ile antikor taramasinin yapilma-
sI Onerilebilmektedir. Ayrica VZV avidite testinin laboratuvarlarda refleks test olarak calisiimasinin uygun
olabilecedi dustnulmustar.

Anahtar Sézciikler: Avidite; immunglobulin M; varisella-zoster virtsu
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INTRODUCTION

Varicella-zoster virus (VZV), an alphaherpesvirus of
the Orthoherpesviridae family, is the causative agent
of chickenpox in humans and is common worldwide
(1). It can be transmitted rapidly through the respira-
tory tract (2). VZV infections usually occur in early
childhood and can remain dormant in the anglionic
sensory neurons for many years. It can then be reacti-
vated and cause shingles (herpes virus) (3).

In our country, VZV vaccine was included in the
national vaccination program in 2013, as a single dose
for 12-month-old infants. Since then, it has been re-
ported that the incidence of chickenpox, especially in
children under 5 years of age, has decreased signifi-
cantly (4). Although the incidence of primary infec-
tion has decreased, herpes virus activation can still be
observed in individuals with immune system defects
due to factors such as human immunodeficiency virus
(HIV) infection, advanced age, and diabetes mellitus
(5-7). Determining previous VZV infection in patient
groups receiving immunosuppressive therapy is im-
portant to rapidly detect reactivation.

Additionally, VZV, which is usually a mild infection
in childhood, can also cause serious complications in
pregnant women, older adults, and immunocompro-
mised individuals who have undergone organ trans-
plantation or have hematological malignancies (8).

Since antiviral agents such as acyclovir and vala-
cyclovir can be used in treatment, it is important to
make the diagnosis correctly (3). Although diagnosis
is made with clinical findings such as disease history
and skin lesions in typical cases, laboratory tests with
different sensitivities should be used in the diagnosis
of atypical cases and at-risk patients (9). Among the
variable diagnostic tools used to detect VZV infection
include, fluorescent-antibody-to-membrane-antigen
(FAMA) test, the enzyme-linked immunosorbent as-
say (ELISA), as well as PCR (10).

The aim of this study was to contribute to epidemio-
logical data and to evaluate the ELISA tests used in the
diagnosis of VZV infection from a laboratory perspec-
tive. In addition, the age and gender status of patients
with positive and negative VZV antibodies were exam-
ined, and the vaccination requirements of females of
childbearing age and the elderly were investigated.

I
MATERIAL AND METHODS

ALl VZV IgM, VZV IgG and VZV avidity results stud-
ied in patient serum samples sent to our laboratory

from various clinics between November 2019 and De-
cember 2024 for the purpose of chickenpox prelimi-
nary diagnosis or antibody screening were retrospec-
tively examined. If more than one serum sample was
sent from the same patient, one result from that pa-
tient was included in the study. Age and gender of the
patients were recorded from the hospital documenta-
tion system.

Serum samples were studied with the microelisa
method using the Anti-VZV Glycoprotein ELISA IgM
and Anti-VZV ELISA IgG, Avidity determination of
IgG antibodies against VZV (Euroimmun, Germany)
kit. In accordance with the manufacturer’s recommen-
dations: In the semiquantitative evaluation for VZV
IgG and VZV IgM; <0.8 IU/I = negative, 20.8 to <1.1
= borderline, 1.1 = positive. For VZV avidity, relative
avidity index percentage; <40% = low avidity, 240% to
<60% = borderline, 260% = high avidity.

This study was approved by the Diizce University
Faculty of Medicine Non-invasive Health Practices
Ethics Committee (date: 16.12.2024, decision no:
2024/259).

Statistical analysis

Statistical Package for the Social Sciences software for
Windows, version 22.0, was used for the statistical
analysis (SPSS, Chicago, IL, USA). Chi-square test was
used to determine the relationship between test posi-
tivity and gender and years; Kruskal-Wallis test was
used to examine the relationship between test positiv-
ity and mean age. p<0.05 was considered significant.

I
RESULTS

The study included 3074 VZV IgG, 990 VZV IgM, and
62 VZV avidity test results. Among the 3074 patients
considered for VZV IgG testing, 1956 (64%) were
female and 1118 (36%) were male, and no statisti-

cal difference was found between patients who were
found to be positive, borderline, or negative in terms
of gender and mean age (p=0.146, p=0.488, respective-
ly). Among the 990 patients considered for VZV IgM
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Table 1. Distribution of VZV IgM, VZV IgG and VZV avidity test results according to age and gender

Median age, (IQR) Mean age+ SD Gender [n(%)]
n % Female Male
Positive 2721 88,5 25 (11,00) 32,25+1,39 1728 (88) 993 (89)
Borderline 131 4,3 24 (13,00) 30,77£1,13 93 (5) 38 (3)
VZV IgG :
(n=3074) Negative 222 7,2 24 (4,00) 27,20+0,83 135(7) 87 (8)
p value 0,488 0,146
Positive 51 52 35 (22,50) 39,06+2,37 28 (5) 23 (5)
Borderline 26 2,6 36 (24,25) 41,5743,20 13 (3) 13 (3)
VZV IgM
(n=990) Negative 913 92,2 40 (24,00) 42,03+0,51 497 (92) 416 (92)
p value 0,252 0,902
n: Number, %: Percentage, IQR: Interquartile Range, SD: Standart deviation, VZV: Varicella zoster virus, Ig: Immunoglobulin
Table 2. Distribution of VZV IgM, VZV IgG and VZV avidity test results by year *
2019 2020 2021 2022 2023 2024
n % n % n % n % n % n % p value
Positive 143 92 335 86 585 91 539 86 619 86 491 91
VZV IgG -
Borderline 2 2 - - 14 2 43 7 54 8 17 3 0,231
(n=3074)
Negative 10 6 53 14 41 7 41 7 45 6 32 6
Positive 5 8 3 5 5 2 5 2 25 12 7 5
VZV IgM :
Borderline - - - - 9 4 9 3 7 3 1 1 0,125
(n=990)
Negative 56 92 62 95 219 94 247 95 184 85 139 94
VZV Avidity = High avidite 34 100 7 100 1 100 8 100 3 75 7 88
(n=62)
Borderline - - - - - - - - 1 25 1 12
*: Since the number of samples in 2018 was small, it was not included in the comparison.
n: Number, %: Percentage, VZV: Varicella zoster virus, Ig: Inmunoglobulin
Table 3. Results of patients who had VZV IgG and VZV IgM testing requests made at the same time (n=524)
IgM Positive IgM Negative
IgG Positive 29 462
IgG Negative 3 30

testing, 538 (54%) were female and 452 (46%) were
male, and no statistical difference was found between
patients who were found to be positive, borderline, or
negative in terms of gender and mean age (p=0.902,
p=0.252, respectively). Among the 62 patients consid-
ered for VZV avidity testing, 60 (96.8%) were high and
2 (3.2%) were borderline. No low avidity results were
detected. The distribution of VZV IgM and VZV IgG
test results by age and gender is shown in Table 1.
VZV IgG negativity was found to be 7.8%
(122/1569) in females of between 19-45 years of age,
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and 7% (4/57) in elderly individuals over 65 years of
age.

When the distribution of VZV IgM and VZV IgG
test results according to year was examined, no statis-
tical difference was found between years in terms of
positivity, borderline or negativity (Table 2).

A total of 524 patients were asked to have VZV IgG
and VZV IgM tests, and three of these patients had
IgM positivity alone (Table 3). Only one of these three
patients had clinical findings and no immunosuppres-
sion was present. The ages and genders of these pa-
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tients were 23, 24, 26 and female, female, male, respec-
tively. Of the 29 patients who tested positive for both
IgM and IgG, only three had VZV avidity testing, and
all three had high avidity. VZV avidity test was stud-
ied in a total of 62 patients, and the clinics requested
avidity testing alone in four patients, with IgG in nine
patients, with IgM in 12 patients, and simultaneously
with IgG and IgM in 37 patients.

—
DISCUSSION AND CONCLUSION

Chickenpox is a common infectious disease world-

wide that usually causes a mild disease in childhood
(11). With vaccination programs, VZV IgG positivity
occurs from an early age, and possible complications
of the disease are protected against (12). In a serop-
revalence study conducted in Italy using the ELISA
method, the VZV IgG positivity rate was 91.6%, and
when compared with studies conducted before 2017,
when vaccination was made mandatory for newborns,
it was shown that antibody positivity increased signifi-
cantly in children aged 6-9 (11). In a study conducted
in pregnant women in India, where there is no nation-
al vaccination program, a seronegative rate of 22.2%
was reported (13). In a study investigating antibody
positivity in healthcare workers in our country, VZV
IgG seropositivity was determined as 93.7%, while this
rate was determined as 90.5% in a study conducted in
students aged 14-18 (14,15). In a study conducted in
Izmir between 2009-2010, the reported seropositivity
rate was 94.3%, while in another study conducted in
Izmir between 2011-2015, this rate was reported as
72.2% (16.9). In this study, the VZV IgG positivity rate
was determined to be 88.5%, which is consistent with
the literature. In addition, no statistical difference was
detected between the antibody levels between 2019-
2024.

Nowadays, there has been an increase in the num-
ber of conditions that result in immune suppression,
including immunosuppressive treatments, organ
transplants, malignant neoplasms, and HIV. There-
fore, although the primary infection due to VZV,
varicella, has decreased due to vaccination, shingles
due to reactivation can be seen and can cause serious
complications (17,18). Therefore, it is important to
ensure correct diagnosis and treatment. In laboratory

diagnosis of VZV infection, the most sensitive method
is to detect viral DNA by PCR from skin vesicles, sa-
liva, and cerebrospinal fluid if there are neurological
symptoms. Although the detection of VZV antigens
from vesicles by the direct immunofluorescent anti-
body (DFA) method is a rapid and specific method, its
sensitivity is reported to be lower than PCR. ELISA or
FAMA are the most commonly used tests as screening
tests for seroepidemiological studies or for determin-
ing individuals susceptible to VZV (1). The sensitiv-
ity of the FAMA method, which can also determine
antibody titer, is over 95%, while the sensitivity of the
ELISA method is reported as 63-76% (10,19). While
virus isolation from a sample taken from a lesion is
the gold standard method and detection of VZV DNA
by PCR is a highly sensitive diagnostic method, VZV
IgM, which is also easy to apply, is often preferred for
diagnosing acute infection. Additionally, VZV IgG
can be used to determine past infection, and VZV
avidity test can be used to decide on reactivation, al-
though standardization of the avidity test has not been
achieved (9). In the diagnosis of perinatal VZV infec-
tion in newborns, it is recommended to detect viral
DNA by VZV PCR instead of serological tests due to
low sensitivity (20). Kayin et al. determined the VZV
avidity result of 15 cases who were not clinically con-
sidered to have chickenpox but were positive when the
VZV IgM test was repeated, and two cases who had
a chickenpox clinic and were found to have positive
VZV IgM tests as high avidity, and concluded that the
VZV IgM and IgG avidity EIA tests are of limited ben-
efit in the diagnosis of acute infection (9). In this study,
only one of the three patients who were IgM positive
but IgG negative had clinical findings of acute VZV.
This suggests that the IgM test may be false positive,
consistent with the literature. In this study, it was ob-
served that only three of the patients who were found
to have positive IgM and IgG tests were tested for avid-
ity. This situation shows the importance of clinic-lab-
oratory collaboration. In addition, in order to ensure
that physicians correctly request the VZV avidity test,
it was considered appropriate to study the avidity test
in the laboratory only on patients who are both VZV
IgM and VZV IgG positive as a reflex test.

Since there is a risk of complications for both the
mother and the fetus during pregnancy, it is important
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for women of childbearing age to be vaccinated or to
have had the disease before pregnancy to protect against
the infection. Balbi et al. found VZV IgG positivity to
be 93.33% in their VZV seroprevalence study among
healthcare workers and medical students and found
no statistically significant difference between male and
female (21). Likewise, Bechini et al. found 84.5% VZV
IgG positivity in their study and found no statistically
significant difference between male and female (22).
Similarly, in this study, VZV IgG negativity was found
to be 7% in females (7.8% in females of between 19-45
years of age). Considering that exposure to VZV infec-
tion during pregnancy may cause fetal and maternal
complications, it was considered important to investi-

gate VZV IgG in women of childbearing age.

The limitations of our study are that the clinical
conditions of the patients are unknown since the find-
ings only include laboratory data, and that the tests
were not performed using methods such as PCR or

FAMA other than ELISA.

In conclusion, since the vaccine has been in our
national vaccination program for 12 years, it is still
important to screen for VZV IgG in susceptible indi-
viduals. In clinically at-risk cases, when it is necessary
to confirm the diagnosis, it will be useful to apply the
PCR method together with VZV IgM and avidity tests.
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Pelvik organ prolapsusu olan kadinlarda
semptomatik rahatsizlik diizeyi

ile temporomandibular ekleme ait
parametrelerin iliskisinin incelenmesi

Examination of the relationship between
symptomatic discomfort level and
temporomandibular joint parameters in
women with pelvic organ prolapse

. Duygu Sahin Altag¢'?,

0Oz Nebahat Uzunay?, Doruk
Amag: Calismamizin amaci, pelvik organ prolapsusu (POP) olan kadinlarda temporomandibular Cevdi Katlan?, Tiirkan
ekleme (TME) ait parametrelerin semptomatik rahatsizlik diizeyi Uizerindeki etkisinin incelenmesidir. Akbayrak*

Yontemler: Tanimlayici epidemiyolojik arastirma olarak planlanan calismamiza, uzman bir hekim Hacettepe Universitesi, Saglik

tarafindan POP tanisi alan 50 kadin dahil edildi. Katilimcilarin POP’a iliskin semptomatik rahatsizlik Bilirleri E.OStinU' Fizyoterapi
ve Rehabilitasyon Anabilim

duzeyi “Pelvik Organ Prolapsusu Distres Envanteri-6 (POPDE-6)” ile degerlendirildi. TME’ye ait pa- Dall

rametreler kapsaminda masseter kasi Uzerindeki tetik nokta varlidi palpasyon yéntemi ile, TME'ye 2 Halic Universitesi, Sagiik

ait hareketlerin degerlendirilmesi cetvel ile, TME'nin fonksiyon kisitlilidr ise “Cenenin Fonksiyon Kisit- Bilimleri Fakultesi, Fizyoterapi
lanma SkalasI-20 (CFKS-20)" ile bir kereye mahsus olmak tzere degderlendirildi. istatistiksel analiz, ve Rehabilitasyon Bolumu
POPDE-6 bagimli degisken, TME've ait parametreler ise bagimsiz degiskenler olarak ele alinarak 3 |stanbul Egitim ve Arastirma

coklu regresyon analizi ile gerceklestirildi. Hastanesi, Kadin Hastaliklari
Bulgular: CFKS-20'nin POPDE-6 (zerinde istatistiksel olarak pozitif yonde anlamli bir etkisi ve Dogum Pf\inigi
(p=0,008, B=0,386); sol lateral hareketin ise POPDE-6 Uzerinde negatif yonde anlamii bir etkisi Hacettepe Universitesi, Fizik
(0=0,012, B=-0,472) bulunurken, TME ait diger parametrelerin POPDE-6 izerinde istatistiksel olarak Jedanl ve Rehabiltosyon
anlamli bir etkisi bulunmadi (p>0,05).

Sonug: Calismamizin sonuglari, TME'ye ait parametrelerin POP’a ait semptomatik rahatsizlik dizeyi

Uzerinde farkli etkiler gostermesi nedeniyle, klinikte POP tanisi alan bireylerde TME’ye ait paramet-

relerin de degerlendirilmesinin gerekliligini vurgulamaktadir.

Anahtar Sézciikler: Kadin; pelvik organ prolapsusu; pelvik taban; temporomandibular eklem

IS

Abstract

Aim: The aim of this study was to investigate the effect of temporomandibular joint (TMJ) param-
eters on the level of symptomatic discomfort in women with pelvic organ prolapse (POP).
Methods: 50 women diagnosed with POP by a specialist were included in this descriptive epide-
miolog‘\cal study. The §ymptomatic discomfort level of thg participants was evaluated with the “Pel- Gelis/Received : 08.05.2024
vic Organ Prolapse Distress Inventory-6 (POPDI-6)". Within the scope of the parameters of TMJ, Kabul/Accepted: 28.12.2024
the presence of a trigger point on the masseter muscle is determined by palpation method, TMJ

) L . . L DOI: 10.21673/anadoluklin.1480246
movements by a ruler, and the functional limitation of TMJ is measured by “Jaw Function Limitation /

Scale-20 (JFLS-20)". It was evaluated on a one-time basis. Statistical analysis was carried out by Yazisma yazari/Corresponding author
multiple regression analysis, considering POPDI-6 as the dependent variable and TMJ parameters Duygu $ahin Altag
as independent variables. Hacettepe Universitesi, Saglik Bilimleri

Results: While CFKS-20 had a statistically significant positive effect on POPDE-6 (p=0008, oot Flavoteran ﬁifkfyhjb"'tasym

B=0,386); left lateral movement had a significant negative effect on POPDE-6 (p=0,012, B=-0,472), E-posta: fztduygusahin@gmail.com
other TMJ parameters had no statistically significant effect on POPDE-6 (p>0.05).
Conclusion: The results of this study emphasize the necessity of evaluating TMJ parameters in ORCID

individuals diagnosed with POP in the clinic, since TMJ parameters have different effects on th Duygu Sahin Altac: 0000-0002-2914-7976
eligls elegnesse g S ce paramete ave dllifeint &iifecs @ € Nebahat Uzunay: 0000-0003-0003-3972

symptomatic discomfort level of POP. Doruk Cevdl Katlan: 0000-0003-4484-0549
Keywords: Pelvic floor; pelvik organ prolapse; temporomandibular joint; women Turkan Akbayrak: 0000-0001-5840-5252
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POP’lu kadinlarda TME parametrelerinin incelenmesi gy

GiRiS

Pelvik organ prolapsusu (POP); uterus, mesane, ince
bagirsak ve rektum gibi pelvik organlarin, bulunduk-
lar1 konumdan agag1 yani vajina icine dogru yer de-
gistirdigi, ayn1 zamanda vajinal 6n-arka duvarin ya da
vajina apeksinin sarkmasi/herniasyonu ile karakterize
bir problemdir (1). Pelvik taban disfonksiyonunun bir
bileseni olan POP, 20-59 yas aras1 kadinlarin %30’unun,
50 yas tizeri kadnlarin ise yarisindan fazlasinin klinige
basvuru sebebidir (2). Irk, yas, gebelik, parite, dogum
sekli gibi obstetrik faktorler, menopoz, histerektomi gibi
gecirilmis operasyonlar, 6zellikle Oksiiriige sebebiyet
veren astim ve KOAH gibi kronik hastaliklar, konstipas-
yon gibi parametreler POP i¢in tanimlanmis en bilindik
risk faktorleridir (3). Son yillarda literatiirdeki ¢aligma-
lar bu risk faktorlerine ek olarak, POP gibi pelvik taban-
daki herhangi bir bozuklugun fasyal iletisim yoluyla vii-
cudun diger bolgelerindeki patolojilerin yansimasindan
da kaynaklanabilecegine isaret etmektedir (4-6).

Tim ve arkadaslar1 pelvik tabanin fasyalar yoluy-
la servikal bolgeye ve ylize kadar uzanan baglantilar
oldugunu, bu nedenle pelvik taban disfonksiyonlari-
nin ¢igneme kaslarina, temporomandibular ekleme
(TME) ve iliskili yapilara ait bir dizi klinik problemi
ifade eden temporomandibular eklem disfonksiyo-
nu (TMD) etiyolojisinde orta derecede kanitla isaret
edilen bruksizm ile iligkili oldugunu bildirmistir (4).
Benzer sekilde, Dos Santos Conceicao ve ark. yaptik-
lar1 sistematik derlemede irritable bagirsak sendromu
ve kronik pelvik agrinin siklikla TMD ile iliskili ko-
morbiditeler olduguna ve bu komorbiteler arasindaki
baglantinin da fasyal yollar araciligiyla aktarilan duy-
gusal stres kaynakl: olabilecegine dikkat ¢ekmistir (5).
Bu ¢alismalara ek olarak, Christensen ve ark. ise spinal
egrilikler ile iliskili patolojileri arastirdiklari sistematik
derlemede, sagital omurga egriliklerinin ve egrilikler-
de yasanan patolojilerin POP ve TMD ile orta diizeyde
kanitla iligkili oldugunu bildirmistir (6).

Pelvik taban ile TME arasindaki iliskiye isaret eden
tim bu ¢aligmalara ragmen, yaptigimiz arastirma so-
nucunda literatiirde direkt olarak bu konuya odakla-
nilarak iliskilerin degerlendirildigi herhangi bir ¢alig-
maya rastlamadik. Bu amagla ¢alismamizda, POP’lu
kadinlarda TME’ye ait parametrelerin semptomatik
rahatsizlik diizeyi tizerindeki etkisinin incelenmesini
amagladik.

|
GEREC VE YONTEM

Calisma, Istanbul Egitim ve Arastirma Hastanesi Ka-
din Hastaliklar1 ve Dogum Poliklinigi'ne Mart 2023-
Ocak 2024 tarihleri arasinda bagvuran 50 POP’lu ka-
dn ile gergeklestirildi. Bu ¢alismaya Istanbul Egitim

ve Aragtirma Hastanesi Klinik Aragtirmalar Etik Ku-
rulu tarafindan alinan (tarih: 10.03.2023 ve karar no:
2023/64) etik kurul izni ile ve katilimcilarin yazili ona-
mu alindiktan sonra baslandi. Caligmaya “'Pelvic Or-
gan Prolapse Quantification System (POP-Q)"e gore
uzman bir hekim tarafindan POP tanis: alan, okur-
yazar, ¢alismaya katilmaya goniillii, 20-50 yas arasin-
da bulunan 50 kadin dahil edildi. Gebelik, menopoz,
kooperasyon problemi, aktif kanser Oykiisti, triner
enfeksiyon varlig1 ve pelvik taban fonksiyonlarin: et-
kileyebilecek herhangi bir nérolojik, ortopedik veya
metabolik hastalik varligi olan kadinlar ise ¢alisma
dist birakildi. Katilimeilarin yas, boy, kilo, viicut kiitle
indeksi (VKI), TME'ye ait kilitlenme ge¢misi ve klik
varligi, POP evrelerine ait bilgiler kaydedildi.

POP-Q degerlendirmesi, hasta litotomi pozisyo-
nunda yatarken {izerine santimetre degerleri ¢izilmis
bir abeslang yardimu ile gerceklestirilir. Belirlenen re-
ferans noktalar dl¢iilerek en ¢ok prolabe olan yani en
agagidaki noktaya gore evreleme gerceklestirilir. evre
0: normal bir pelvik taban destegini; evre 1: prolabe
olan kismin en distalinin hymen’in 1 cm yukarisinda
oldugunu; evre 2: prolabe olan kismin en distalinin
hymen'in 1 cm yukar1 ve 1 cm agagisindaki aralikta
oldugunu; evre 3: prolabe olan kismin en distalinin
hymen’in 1 cm agagisinda ve total vajinal uzunlugun
-2 cmden daha az prolabe oldugunu; evre 4: prolabe
olan kismin en distalinin hymen’in 1 cm agagisinda ve
total vajinal uzunlugun -2 cmden daha fazla prolabe
oldugunu gostermektedir. Calismamiza POP-Q de-
gerlendirmesinde gore evre 1 ve iizeri POP tanisi alan
kadinlar dahil edilmistir (7).

Katilimcilarin semptomatik rahatsizlik dizeyi de-
gerlendirmesi Toprak Celenay ve ark. (2012) tarafin-
dan Tirkee gegerlik ve giivenirlik ¢alismas: yapilmis
olan “Pelvik Taban Distres Envanteri-20"nin alt pa-
rametrelerinden biri olan “Pelvik Organ Prolapsusu
Distres Envanteri-6 (POPDE-6)" anketi ile subjektif
olarak gerceklestirildi. Katilimcilardan, toplam alti
sorudan olusan anketi sikayetin kendilerinde var olup
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olmamasina gore “hayir (0)” ya da “evet” olarak; eger
cevaplar1 evet ise sikayetlerinin kendilerini ne kadar
rahatsiz ettigini “6nemsiz (1), az (2), orta (3), ¢ok (4)”
seklinde derecelendirerek isaretleme yapmalar: isten-
di. Anket sonucundan elde edilen skor ne kadar bii-
yiikse POP’a dair semptomatik rahatsizlik diizeyi de o
kadar fazla anlamina gelmektedir (8).

TME’ye ait parametreler kapsaminda masseter kasi
tizerindeki tetik nokta varligi, TME’ye ait hareketler ve
TMEnin fonksiyon kisitliligi degerlendirildi. Masseter
kasi tizerindeki tetik nokta varlig1 palpasyon yontemi
ile degerlendirildi. Hem sag, hem de sol masseter kas-
lar1 boyunca palpasyon sirasinda hissedilen nodiiller
i¢in hastaya o noktada yayilan bir agrist olup olmadig1
soruldu ve olumlu yanit alinan olgular i¢in tetik nokta
varlig1 “pozitif”, olumsuz yanit alinan olgular ise tetik
nokta varlig1 “negatif” olarak kaydedildi (9).

TME’ye ait hareketler kapsaminda maksimum agiz
acikligi ile sag ve sol lateral hareketler degerlendirildi.
Maksimum a1z agiklig1 katilimcilarin agri ve/veya ra-
hatsizlik hissetse bile agzini agabilecegi mesafe olarak
belirlendi ve maksiller-mandibular insizal kenarlar
arasindaki mesafe 6lgiildii. Sag ve sol lateral hareket-
lerin 6lgiimii i¢in ise iist ve alt santral kesici dislerin
orta noktalar1 arasindaki yatay mesafe 6l¢tildii. Her iki
olgiim de bir cetvel yardimiyla gerceklestirildi ve de-
gerler milimetre cinsinden kaydedildi (10).

TMEnin fonksiyon kisithliginin degerlendiril-
mesi i¢in “Cenenin Fonksiyon Kisitlanma Skalasi-20
(CFKS-20)” kullanildi. Bireyin son bir ay icerisinde,
Olcekteki sekiz maddeden her birini “kisitlanma yok
(0)” ile “ciddi kisitlanma (10)” arasinda derecelendire-
rek isaretlemesi istendi. Anket sonucundan elde edilen
skor ne kadar biiyitkse TMEnin fonksiyonelligindeki
kisitlanma da o kadar fazla anlamina gelmektedir (11).

Tim degerlendirmeler bir kereye mahsus olmak
tizere gerceklestirildi ve her bir hasta i¢in degerlendir-
me siiresi ortalama 15 dakika siirdi.

Istatistiksel analiz

Istatistiksel analizin gergeklestirilmesi i¢in Statistical
Package for the Social Sciences 24.0 (SPSS Inc., Chi-
cago, IL, USA) programi kullanildi. Katilimcilarin de-
mografik bilgilerinin analizi i¢in tanimlayicr istatistik
verileri (ortalama+standart sapma) kullanildi. Bagiml
degiskenimiz semptomatik rahatsizlik diizeyi iken; ba-
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gimsiz degiskenlerimiz masseter kasi iizerindeki tetik
nokta varligi, TME'ye ait hareketler ve TME fonksiyon
kisithiligs olarak belirlenerek, ¢oklu regresyon analizi
yapildi. Bagimsiz degiskenlerin bagiml degisken tize-
rindeki degisimini agiklayan R? degeri, beta katsayilar1
ve p degerleri kullanild: (12).

I
BULGULAR

Aragtirmaya katilan bireylerin yas ortalamala-
r1 41,54+7,51 yil, kilo ortalamalar1 74,44+14,90 kg,
boy ortalamalar1 161,12+5,72 c¢m, VKI ortalamalari
28,60+5,08 kg/m? idi (Tablo 1). Katilimcilarin 15’inde
(%30) sol TMEde klik sesi var iken, 17’sinde (%34) sag
TMEde klik sesi vardi. Buna ek olarak katilimcilarin
yalnizca 3’ti (%6) daha once ¢ene eklemlerinde kilit-

lenme meydana geldigini bildirdi. Ayrica, katilimcila-
rin 15’1 (%30) evre 1 POP, 28’1 (%56) evre 2 POP ve 7’si
(%14) evre 3 POP tanisi ald1 (Tablo 2).

CFKS-20’nin POPDE-6 fiizerinde istatistiksel ola-
rak pozitif yénde anlamli bir etkisi (p=0,008, B=0,386);
sol lateral hareketin ise POPDE-6 iizerinde negatif
yonde anlamli bir etkisi (p=0,012, B=-0,472) bulunur-
ken, TMEYye ait diger parametrelerin POPDE-6 {ize-
rinde istatistiksel olarak anlamli bir etkisi bulunmadi
(p>0,05) (Tablo 3).

|
TARTISMA VE SONUC
POP’lu kadinlarda TME’ye ait parametrelerin semp-

tomatik rahatsizlik diizeyi tizerindeki etkisini incele-
digimiz bu ¢aliymada, semptomatik rahatsizlik diizeyi
tizerinde TME fonksiyon kisitliliginin anlaml ve po-
zitif yonlil bir etkisi, TME’ye ait sol lateral hareketin
ise anlamli ve negatif yonlii bir etkisi oldugu bulun-
du. Bu sonug, TME fonksiyon kisitliliginda bir artisin
meydana gelmesinin ve sol lateral harekette bir azalma
meydana gelmesinin, POP’ta yasanan semptomatik
rahatsizlik diizeyinde de artis meydana getirdigini
gostermektedir.

POP, herni meydana gelen anatomik bolgeye gore
klinik olarak sistosel, iiretrosel, sistotiretrosel, rektosel
ve enterosel olarak siniflandirilmaktadir. Ayn1 zamanda
POP evrelemesi ise B-POP, POP-Q gibi kantifikasyon
sistemleri ile gerceklestirilmektedir (13). Caliymamizda
POP evrelemesi POP-Q sistemine gore gerceklestirildi
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Tablo 1. Katilimcilarin tanimlayici ve klinik 6zellikleri

Ortalama#SS (n=50)

Yas, yil 41,54+7,51
Kilo, kg 74,44+14,90
Boy, cm. 161,12+5,72
VKi, kg/m? 28,60+5,08

*kg: Kilogram, n: Say1, cm: Santimetre, VKI: Viicut kitle indeksi, SS: Standart Sapma

Tablo 2. Katilimcilarin TME’ye ve POPa ait bilgileri

Sol TME klik varlig1 Katilimc (%)
Var 15 (30%)
Yok 35 (70%)
Sag TME klik varlig: Katilimei (%)
Var 17 (34%)
Yok 33 (66%)
Cene kilitlenme gegmisi Katilimcai (%)
Var 3 (6%)
Yok 47 (94%)
POP varlig: Katilimc (%)
Evre 1 POP 15 (30%)
Evre 2 POP 28 (56%)
Evre 3 POP 7 (14%)
*TME: Temporomandibular Eklem, POP: Pelvik Organ Prolapsusu, %: Yiizde
Tablo 3. POPDE-6 ile TME’ye ait parametreler arasindaki ¢oklu regresyon analizi sonuglar1
. Standardize beta
Degisken B Standart hata t P Tolerance VIF
katsayis1
Masseter tetik
nokta varligs -5,218 3,716 -0,189 -1,404 0,167 0,829 1,206
MAA 0,453 0,326 0,211 1,390 0,171 0,652 1,535
Sol lateral hareket -1,958 0,744 -0,472 -2,633 0,012* 0,785 1,274
Sag lateral hareket 0,938 0,775 0,227 1,210 0,233 0,428 2,336
CFKS-20 1,363 0,489 0,386 2,788 0,008* 0,785 1,274
*Bagimli degisken: POPDE-6
R=0,580 R2=0,337 Adj. R=0,261 F(4,46); p<0,05

*MAA: Maksimum Agiz Agikligi, CFKS-20: Cene Fonksiyon Kisitlanma Skalasi-20, POPDE-6: Pelvik Organ Prolapsusu-6, B: Beta katsayusi, t:
Regresyon Katsaysi/ Standart Hata, p: Anlamlilik Diizeyi, VIF: Varyans Enflasyon Faktorii

*p<0,05

(7) ve 6rneklemimizin %30’unu evre 1; %56’s1n1 evre 2
ve %14’tinii ise evre 3 POP tanisi alan kadinlar olugtur-
maktaydi. Ayrica, literatiirde POP semptomlarinin de-
gerlendirilmesi amaciyla da birgok anket kullanilmak-
tadir. Prolapsusun ve semptomlarinin yasam kalitesi
tizerine etkisini degerlendirmek amaciyla “Prolapsus
Yagam Kalitesi Olgegi”, prolapsusun emosyonel du-
rum ve fiziksel aktivite ile iliskisinin degerlendirilme-
si amaciyla “Pelvik Taban Etki Anketi-7”, prolapsusun

obstruktif, irritatif ve distres semptomlariyla iliskisinin
degerlendirilmesinde ise siklikla PTDE-20 kullanil-
maktadir (14,15). Biz ise ¢calismamizda, POP semptom-
larinin rahatsizhik diizeyinin degerlendirilmesi ama-
ciyla PTDE-20nin bir alt parametresi olan POPDE-6
Olgegini kullanmayn tercih ettik.

TME fizyoterapi degerlendirmesi, iyi bir hikaye
aliminy; lokal sislik, eritem, deviasyon varligi agisin-
dan inspeksiyonu; krepitasyon ve tetik noktalarin var-
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lig1 agisindan palpasyonu; eklem hareket agikliklarinin
degerlendirilmesi agisindan fonksiyonel muayeneyi;
¢igneme kaslarmnin kuvvetinin degerlendirilmesi agi-
sindan direngli kas testlerini ve abeslang testi, joint play
testi, three-knuckle testi gibi ozel testlemeleri igermek-
tedir (16,17). Major ¢igneme kaslarimiz masseter, tem-
poralis, lateral ve medial pterygoid iken, ayn1 zamanda
digastriucus, suprahyoideus ve infrahyoideus kaslar1 da
mandibular hareketlere katkida bulunan kaslarimizdir
(18). Calismamizda ana ¢igneme kaslarimizdan olan ve
kolaylikla tetik noktalarin ve kronik gerginliklerin olu-
sabildigi masseter kasi palpasyon yontemi ile degerlen-
dirildi (19). TMEnin hareketleri elevasyon, depresyon,
sag-sol lateral hareketler, protriizyon ve retriizyondan
meydana gelmektedir. Ag1z agikhig1 agrisiz agiz agikli-
&1, maksimum ag1z agiklig1 ve maksimum yardimli agiz
acikhigr gibi cesitli sekillerde degerlendirilebilmekte-
dir (9). Caliymamizda TMEnin eklem hareketi olarak
maksimum ag1z agikligi ile sag ve sol lateral hareketler
bir cetvel yardimu ile degerlendirildi. Ayrica bu deger-
lendirmelere ek olarak, TMEnin fonksiyonlarinda her-
hangi bir kisitlanma olup olmadiginin degerlendirilme-
si i¢in ise CFKS-20’yi kullandik.

Tim ve ark. pelvik taban ile viicudun diger yapilar1
arasindaki iligkiyi arastirdiklar1 ¢aligmalarinda, pelvik
tabanin gévde stabilizasyonundaki etkisini transver-
salis ve torakolomber fasyaya baglamis ve bu komp-
leksteki herhangi bir bozuklugun agrili menstriiasyon
ve kronik kabizliga yol agabilecegine dikkat ¢ekmistir.
Ayni ¢alismada pelvik tabanin transversalis, madias-
tinal ve servikal fasyalar ile iist ekstremiteye, servikal
omurgaya ve yiize baglandig: bildirilmis, bu nedenle
miyofasyal sistemde olusabilecek herhangi bir prob-
lemin hem pelvik taban disfonksiyonlari ile birlikte,
hem fist ekstremite bozukluklar1 ve bruksizme de ne-
den olabilecegi bildirilmistir (4). Ayrica, literatiirdeki
diger ¢alismalar agrili TMD’si olan bireylerde santral
sensitizasyon nedeniyle bel, omuzlar ve alt ekstremi-
telerde de agri1 yasama ihtimalinin 5,5 kat arttigin
gostermektedir. Ek olarak, pelvik taban disfonksiyo-
nundan kaynaklanan irritable bagirsak sendromu ve
kronik pelvik agr1 problemlerinin siklikla Ek olarak,
pelvik taban disfonksiyonundan kaynaklanan irritable
bagirsak sendromu ve kronik pelvik agr1 problemleri-
nin siklikla TMD’ye de sebebiyet verdigi ayni aragtirma
tarafindan bildirilmistir (5). Bahsi gecen bu ¢aligmalar,
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direkt olarak pelvik taban TME’ye odaklanmis olmasa
da, her iki bolge ve bolge disfonksiyonlar: arasinda bir
iliski olabilecegini isaret etmektedir. Bizim ¢alisma-
mizda da, POP olan bireylerde, TME fonksiyon bo-
zuklugu arttikca ve TME’ye ait hareketlerden biri olan
sol lateral hareket azaldik¢a semptomatik rahatsizlik
diizeyinin arttig1 bulundu.

Yapmis oldugumuz literatlir taramasma gore,
TMD ile PTD arasindaki iligkiye direkt olarak odak-
lanan bir tek ¢alisma bulunmaktadir. Minguez-Este-
ban ve ark. ¢calismalarinda TMD ile PTD arasindaki
iligkiyi kaslarin viskoelastik 6l¢timlerinin, algilanan
stresin, bruksizmin ve uyku kalitesinin degerlendi-
rilmesi ile incelemistir. Calismanin sonuglarina gore
masseter kasi ile perine kaslarinin viskoelastik 6l¢tim-
leri; TMD ile lubrikasyon; ve bruksizm ile disparoni
arasinda anlamli bir iliski bulunmugtur (20). Ayni
parametreler iizerinde olmasa da, bizim ¢alismamizda
da PTD’lerden birisi olan POP’un semptomatik rahat-
sizlik diizeyi tizerinde TME fonksiyon bozuklugunun
ve hareketlerinin etkisi bulundu.

Calismamizin en giiclii yani pelvik taban disfonk-
siyonlari ile TME arasindaki iligkiye odaklanan kisitl
sayidaki arastirmalardan birisi olmasidir. Caliymami-
zin limitasyonlarindan ilki hem POP hem de TMD
i¢in risk faktorii olan hipermobilitenin ve her iki dis-
fonksiyona da eslik edebilen konstipasyonun degerlen-
dirilmemis olmasidir. Ayrica, ¢alismaya dahil edilen
bireylerin POP evrelerinin farkliik gostermesi, diger
¢igneme kaslarindaki tetik nokta varliginin ¢aligmaya
dahil edilmemesi ve 6rneklem sayimizin az olmasi ¢a-
lisgmamizin diger limitasyonlarindandur.

Sonug olarak, ¢calismamizda TME’ye ait paramet-
relerin POP’a ait semptomatik rahatsizlik diizeyi tize-
rinde farkl: etkiler gostermesi, klinikte POP tanisi alan
bireylerde TME'ye ait parametrelerin de degerlendiril-
mesinin gerekliligini vurgulamaktadir. Bu sonug goz
ontinde bulundurularak, pelvik taban ve TME arasin-
daki iligkinin ve iligki sebeplerinin detaylica incelen-
digi daha fazla sayida gelecek galismaya ihtiya¢ duyul-
maktadur.

Cikar catismasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢catismalari olmadigini be-
yan eder. Yazarlar bu ¢aligma i¢in hi¢bir finansal des-
tek almadiklarini da beyan eder.
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Relationship between deep vein
thrombosis and serial chest
computerized tomography severity
scores in COVID-19 patients

COVID-19 hastalarinda derin ven trombozu
Ile seri toraks bilgisayarli tomografi siddet
skorlarr arasindaki iliskisi

Burcu Akman', Ahmet Turan
Kaya?, Mustafa Capraz3,
Mustafa Cihangiroglu*
Department of Radiology, Faculty
of Medicine, Amasya University

Abstract

Aim: We aimed to evaluate risk factors for deep vein thrombosis (DVT) in the lower extremities veins in
COVID-19 patients and the relationship between DVT and chest Computed Tomography severity scores
(CT-SS). To our knowledge, our study is the first to investigate the relationship between the occurrence
of DVT and serial chest CT-SS in COVID-19 patients.

Methods: We retrospectively analyzed 131 COVID-19 patients (=18 years) admitted to our hospital. Two
radiologists examined chest CT scans and calculated CT-SS using a visual scoring system. Color Doppler
ultrasounds of lower extremity veins were performed for DVT. CT Pulmonary Angiographies (CTPA)
were performed on patients clinically suspected of pulmonary embolism (PE).

Results: A total of 131 patients were included in our study. 71/131 (54.2%) of the patients were male.
18/131 (13.7%) patients were treated in ICU, and 18 (13.7%) patients died. 21/131 (16%) patients had DVT
in their lower extremities. Chest CTA was performed in 44/131 (33.6%) patients, and PE was detected in
10/44 patients (22.7%). PE was considerably more common in patients with DVT (p = 0.009). The oc-
currence of DVT was significantly associated with high first chest CT-SS (p=0.002). However, there was
no association between the DVT and the second and third CT-SS. Significant associations were found
between the development of DVT with elevated serum D-Dimer, CRP, and fibrinogen levels (p<0.00T;
p=0.014; p=0.031).

Conclusion: The risk of DVT is higher in COVID-19 patients with diffuse pulmonary involvement on chest
CT at admission.

Keywords: Computed tomography angiography; COVID-19; doppler ultrasonography; venous
thrombosis
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Oz

Amag: COVID-19 hastalarinda alt ekstremite venlerinde derin ven trombozu (DVT) icin risk faktorlerini ve
DVT ile toraks Bilgisayarli Tomografi siddet skorlari (BT-SS) arasindaki iliskiyi degerlendirmeyi amacladik.
Bildigimiz kadariyla, ¢calismamiz COVID-19 hastalarinda DVT olusumu ile seri toraks BT-SS arasindaki
iliskiyi arastiran ilk calismadir.

Yontemler: Calismamizda, retrospektif olarak hastanemize basvuran 131 COVID-19 hastayi (=18 yas) ana-
liz ettik. Iki radyolog toraks BT taramalarini inceledi ve gérsel bir skorlama sistemi kullanarak BT-SS’ ni
hesapladi. DVT icin alt ekstremite damarlarinin renkli Doppler ultrasonlart yapildi. Klinik olarak pulmoner
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emboli (PE) oldugundan stiphelenilen hastalara BT Pulmoner Anjiyografiler (BTPA) uygulandi.
Bulgular: Calismamiza toplam 131 hasta dahil edildi. Hastalarin 71/131i (%54,2) erkekti. 18/131(%13,7) has-
ta yogun bakimda tedavi gérdi ve 18 (%13,7) hasta 6¢Idt. 21/131 hastanin alt ekstremitelerinde DVT (%16)
vardi. 44/131 (%33,6) hastaya toraks BTA yapildi ve 10/44 (%22,7) hastada PE saptandi. DVT'li hastalarda
PE sikhigi anlamli olarak yuksekti (p= 0.009). DVT olusumu, ytksek ilk gogus BT-SS’si ile anlamli sekilde
iliskiliydi (p=0.002). Ancak DVT ile ikinci ve GgcUnct BT-SS arasinda iliski yoktu. Artmis serum D-Dimer,
CRP ve fibrinojen seviyeleri ile DVT gelisimi arasinda anlamli iliskiler bulundu (p<0.001; p=0.014; p=0.031). ORCID
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INTRODUCTION

Most people infected with the Severe Acute Respira-
tory Syndrome Coronavirus 2 (SARS-CoV-2) virus,
also known as coronavirus disease 2019 (COVID-19),
have a good prognosis and mild symptoms. However,
in some patients, with the progression of the disease;
Widespread pneumonia, pulmonary edema, acute
respiratory distress syndrome (ARDS), and failure of
multiple organs have occurred (1). Chest CT is one
of the primary screening techniques for diagnosing
and evaluating the severity of the disease (2). A visual
semi-quantitative scoring method in the range of 0-25
was developed to evaluate CT severity scores (CT-SS),
which define the severity of COVID-19 pulmonary in-
volvement (3).

SARS-CoV-2 also causes thromboinflammatory
disorder, and the primary prothrombotic features of
COVID-19 are defined as “COVID-19-associated
coagulopathy” (4). The frequency of thrombosis may
increase due to endothelial injury (5) and coagulopa-
thy (6,7). As a result of a prothrombotic imbalance in
COVID-19, an increased incidence of micro and mac-
rothrombotic events has been observed (8). Patients
with COVID-19 have a higher risk of pulmonary em-
bolism (PE) and deep vein thrombosis (DVT) (8,9).
Prolonged inactivity, advanced age, intense inflamma-
tion, and post-infection hypoxia also increase the ve-
nous thromboembolism (VTE) risk (10-13). DVT and
PE play an important role in morbidity and mortality,
especially in severe COVID-19 patients (14).

Color Doppler ultrasound (CDUS) using com-
pression and augmentation, and increased serum D-
Dimer levels are important for the diagnosis of DVT
in COVID-19 patients with increased leg diameter
and temperature. Computed tomography pulmonary
angiography (CTPA) should be applied to evaluate
PE, especially in patients with increased heart rate and
decreased arterial oxygen saturation. Some studies re-
ported that elevated D-dimer levels had high sensitiv-
ity, ranging from 85% and 100%, but low specificity,
ranging between 46% and 88.5% in the diagnosis of
VTE (15-17). So, venous gray-scale and color Doppler
US are the standard imaging modalities for patients
with suspected DVT (18).

In studies, it has been reported that the risk of
VTE is increased in patients with severe COVID-19,
and severity classification is usually based on clini-
cal symptoms. It has been reported that patients with
severe COVID-19 have a 6-fold higher risk of VTE
than non-severe patients (19). In a recent study, they
used a CT-SS scoring system ranging from 0 to 40
and investigated the relationship between CT severity
scores and thromboembolic complications secondary
to COVID-19. They established that chest CT-SS was
considerably higher in the group with VTE than in
the group without VTE (20). In our study, we used a
scoring system in the range of 0-25 when calculating
chest CT-SS. Unlike studies in the literature, we cal-
culated the CT-SS at admission and the 2nd and 3rd
chest CT-SS at follow-up and evaluated its relationship
with DVT. To our knowledge, our study is the first to
investigate the relationship between the occurrence of
DVT and serial chest CT-SS in COVID-19 patients.

In our study, we aimed to evaluate the risk factors
for the development of DVT in the lower extremities
in COVID-19 patients and the relationship of DVT
formation with the first and follow-up chest CT sever-
ity scores.

|
MATERIAL AND METHODS
This study received ethical approval from the Ethical

Committee of Amasya University Faculty of Medicine
(date: 06.05.2021, decision no: 62) and was carried out
in accordance with the Declaration of Helsinki and
Good Clinical Practice. Because the study was retro-
spective, patient information was gathered from the
hospital’s electronic records, and the ethical commit-
tee waived the requirement for written informed con-
sent from participants.

Study population
In our study, the data of patients (>18 years) with posi-
tive real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) tests (Bio-Speedy Direct qRT-PCR
SARS-CoV-2, Bioeksen, Turkey) who were applied
to our hospital between January 1 and June 15, 2021,
were examined.

Inclusion criteria: Patients older than 18 years of
age, with a positive RT-PCR test, and who underwent
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chest CT and CDUS were included in the study. In ad-
dition, patients who performed CTPA because of sus-
picion of PE were included in the study.

Exclusion criteria: Patients under 18 years of age,
without RT-PCR test results, chest CT and CDUS, se-
rum D-Dimer levels, and patients with negative RT-
PCR test results were excluded from the study (Figure
1).

Clinical and laboratory data

The demographic data of patients, comorbidities, and
laboratory findings of every patient acquired within
a day following the date of lower extremity venous
CDUS, hospital and/or intensive care (ICU) admis-
sion, and mortality were recorded from the electronic
medical records of our hospital. Serum D-dimer levels
> 0.50 pug/mL were considered an increased value.

Color doppler US protocol

Color Doppler US scans of the lower extremity veins
were applied using Mindary Digital Ultrasound Imag-
ing System (Model DC-8; Shenzhen Mindray Biomed
Electronics, Shenzhen, China). We used a linear vas-
cular transducer (Frequency: 6.5 MHz; Range: 2.6-8.2
MHz) for CDUS of the lower extremity venous system.

CT protocol

The patients’ chest CT and CTPA images were ac-
quired on the multi-detector CT (MDCT) scanner
128-slice GE Healthcare Revolution EVO CT (GE
Medical Systems; Milwaukee, WI). The non-contrast
chest CT parameters: tube current, 100-450 mA; tube
voltage, 120 kV; slice thickness, 0.625 mm. Chest CT
scans were performed on patients who were resting su-
pine and holding their breath after a deep inspiration.
Scans were performed from the apex to the end of the
lung, including all bilateral lung parenchymas.

To examine PE in patients with severe dyspnea, el-
evated blood D-dimer levels, and an abnormal ECG,
CT Pulmonary Angiography (CTPA) was done fol-
lowing the injection of 80 mL of high-concentration
iodine contrast agent (Iohexol 350 mgl/1) at a flow rate
of 4 ml/sec. The CT scan settings were as follows: tube
voltage, 100 kV; beam collimation, 64 mm x 0.625
mm; and the mean tube current was 400 mA.
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CT imaging analysis

Two radiologists, blinded to the clinical data and
laboratory findings, and with 10 and 16 years of ex-
perience, evaluated the first chest CT and, if available,
second and third chest CT images. The radiologists
calculated the CT severity scores (CT-SS) that defined
the severity of COVID-19 pulmonary involvement
using the predefined visual semi-quantitative scoring
method (3). Scoring was performed according to the
percentage of parenchymal involvement in the range
of 0-5 per lobe (0 =0.1% = 1% - 5.2%, 2% = 6% - 25%,
3=26% -50%,4=51%-% 75and 5=>75%), and the
scores were summed to obtain total CT-SS (range from
0 to 25). The radiologists evaluated the proximal and
evaluable distal branches of both pulmonary arteries
for the presence of a thrombus, which was seen as a
filling defect in the lumens in CTPA scans.

Color doppler US imaging analysis

Two radiologists with 10 and 16 years of experience
performed CDUS in consensus on both lower extrem-
ity veins of COVID-19 patients. Each patient’s lower
extremity veins were evaluated for DVT starting from
the inguinal ligament to the ankle. Bilateral lower ex-
tremity veins were examined from the main femoral
veins to the end of the crural veins (anterior tibial,
posterior tibial and peroneal veins). To evaluate the
presence of thrombus in the US, vessel probe compres-
sion was applied at 1-2 cm intervals, and color Dop-
pler imaging and Spectral Doppler waveforms were
used. The augmentation maneuver was performed by
quickly squeezing the leg below the insonation level.
During the maneuver, the rapid increase in blood flow
on spectral Doppler US was considered a normal re-
sponse, and a thrombus below the insonation level was
excluded. CDUS revealed deep vein thrombosis as in-
creased venous diameter (often larger than an adjacent
artery) and little or no blood flow in the lumen. The
thrombus appears anechoic or hypoechoic in compari-
son to the neighboring muscle tissue, and the vessel
does not collapse during the compression test (21).

Statistical analysis
Data was analyzed using IBM Statistical Package for the
Social Sciences package program version 22.0 (IBM
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Corp., Released 2017, Armonk, NY). Using the
Kolmogorov-Smirnov test of normality, it was
examined whether the variables were normally
distributed. In descriptive analyses, non-normally dis-
tributed variables were represented by the median and
interquartile range (IQR), whereas regularly distrib-
uted variables were represented by the mean and stan-
dard deviation. When comparing continuous variables
based on the existence of DVT, the Student t-test was
employed for those with normal distribution, and the
Mann-Whitney U test for those without normal dis-
tribution. Instead of comparing categorical variables
based on the presence of DVT, Chi-Square or Fisher’s
tests (if the values given in the cells did not match the
Chi-Square test assumptions) were employed. In pair-
wise comparisons based on DVT presence or absence,
the paired samples test or the Wilcoxon signed-rank
test was utilized. When there were fewer than 30 cases
and no parametric assumptions were available, the
Wilcoxon signed-rank test was utilized. A p-value of
<0.05 was judged statistically significant.

I
RESULTS

The study population included 131 patients with a
mean age of 63.21+13.51 years; 71/131 (54.2%) were
male. Of all 131 patients, 19/131 (14.5%) patients were
treated as outpatients, 18/131 (13.74%) patients were
treated in the ICU, and 18/131 (13.74%) patients died.
In CDUS, 21/131 patients had DVT (16%) in their
lower extremities. Of this subgroup, 18/21 (85.71%) pa-
tients had unilateral DVT, and 3/21 (14.29%) patients
had bilateral DVT. In the group of patients with DVT,
10/21 (47.62%) patients were male with a mean age of

63.81+12.51 years. Age and gender did not show a sig-
nificant relationship with DVT (p=0.826, p=0.509).
4/21 (19.05%) patients died in patients with DVT,
which was higher than those without DVT. However,
there was no significant difference between the groups
with or without DVT with death and ICU admission
(p=0.489, p=0.737). DVT was significantly associated
with ground-glass opacity (GGO) (p=0.014) and CT
findings of more complicated pneumonia, such as halo
sign (p=0.036), reversed halo sign (p=0.001), crazy
paving pattern (p=0.001), interlobular septal thick-
ening (p=0.028). The study population’s most com-

mon comorbidity was cardiovascular disease (88/131;
67.2%), chronic pulmonary disease (35/131;26.7%)
and diabetes mellitus (DM) (32/131;24.4%) in total
patients. There was no significant association between
the occurrence of DVT in the lower extremities and co-
morbidities. CTPA was performed on 44/131 (33.59%)
patients with suspected PE. Of these patients, 10/44
(22.7%) had PE. 5/10 (50%) of patients with PE also
had DVT. Patients with DVT had a noticeably greater
frequency of PE (p=0.009) (Table 1).

The mean first, second and third CT-SS of the to-
tal patients was 7.10£6.997; 13.73+7.452; 14.61+7.95.
The mean first CT-SS value in the group with DVT was
10.86+6.04, which was significantly higher than those
without. So, the occurrence of DVT was significantly
associated with high first chest CT-SS (p=0.002). How-
ever, there was no significant relationship between the
second and third CT-SS and DVT formation (p=0.831;
p=0.572) (Figure 2). In addition, significant associa-
tions were found between DVT with elevated D-Di-
mer levels obtained at admission and on the day of
CDUS ( both p<0.031) and CRP levels at admission
and serum fibrinogen levels on the day of CDUS (p=
0.014; p=0.031) (Table 2).

In paired comparisons, the increase in the first and
second chest CT severity score was significant in the
group without DVT (p<0.001), but it was insignifi-
cant in patients with DVT (p=0.075). In both patient
groups with and without DVT, d-Dimer levels on the
day of Doppler US were significantly increased com-
pared to the levels at admission (p=0.046; p=0.001).
Additionally, in the group without DV, a significant
increase in CRP level was detected from hospital ad-
mission to the day of Doppler US. However, since the
level of the first CRP is higher in the DVT group, no
significant increase was seen between the first and sec-
ond CRP levels (Table 3).

—
DISCUSSION AND CONCLUSION

In our study, we investigated the risk factors for the de-

velopment of DVT in the lower extremities veins and
the effect of periodic changes in pneumonia severity
on the development of DVT in COVID-19 patients.
We found a significant positive correlation between
the development of DVT and the first CT-SS. How-

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

200



201

m Anadolu Klin / Anatol Clin

Table 1. Comparison of demographic parameters and CT findings according to the presence of deep vein thrombosis

Deep vein thrombosis

Absent Present Total
n (%) n (%) p value
Female 49 81.7 11 18.3 60 0.509
Gender
Male 61 85.9 10 14.1 71
Alive 96 85 17 15 113 0.489
Death or alive*
Death 14 77.8 4 222 18
A . Outpatients 17 89.5 2 10.5 19 0.737
Inpatients or outpatients* .
Inpatients 93 83 19 17 112
Non- ICU 78 83.0 16 17.0 94 0.999
ICU*
ICU 15 83.3 3 16.7 18
Absent 31 91.2 3 8.8 34 0.009
Pulmonary embolism*
Present 5 50 5 50 10
Absent 35 97.2 1 2.8 36 0.014
GGO*
Present 75 78.9 20 21.1 95
Absent 80 86 13 14 93 0.317
Consolidation
Present 30 78.9 8 21.1 38
Absent 82 91.1 8 8.9 90 0.001
Crazy paving pattern
Present 28 68.3 13 31.7 41
Absent 53 94.6 3 54 56 0.006
Reticular pattern*
Present 57 77 17 23 74
Absent 87 90.6 9 9.4 96 0.001
Reversed halo present
Present 23 65.7 12 343 35
Absent 64 90.1 7 9.9 71 0.036
Halo present
Present 46 76.7 14 233 60
Absent 58 90.6 6 9.4 64 0.061
Intralobular septal thickening
Present 52 78.8 14 212 66
Absent 52 92.9 4 7.1 56 0.028
Interlobular septal thickening*
Present 58 78.4 16 21.6 74
Absent 37 90.2 4 9.8 41 0.212
Vascular Thickening
Present 73 81.1 17 18.9 90
. . Absent 84 88.4 11 116 95 0.048
Mosaic attenuation
Present 26 74.3 9 25.7 35
Absent 91 84.3 17 15.7 108 0.764
Pericardial effusion*
Present 19 82.6 4 17.4 23
Absent 101 84.9 18 15.1 119 0.407
Pleural Effusion*
Present 9 75 3 25 12
Absent 57 93.4 4 6.6 61 0.013
Adjacent pleural thickening*
Present 53 76.8 16 232 69
Absent 43 93.5 3 6.5 46 0.044
Bronchial wall thickening*
Present 67 79.8 17 20.2 84
Absent 68 91.9 6 8.1 74 0.008
Bronchiectasis
Present 42 75 14 25 56
Absent 83 86.5 13 13.5 96 0.198
Chronic pulmonary diseases
Present 27 77.1 8 229 35
Absent 37 86 6 14 43 0.651
Cardiovascular disease
Present 73 83 15 17 88
) . Absent 99 84.6 18 154 117 0.698
Neurological diseases*
Present 11 78.6 3 214 14
Absent 82 82.8 17 17.2 99 0.782
Diabetes mellitus*
Present 28 87.5 4 12.5 32
Absent 108 83.7 21 16.3 129 0.999
Kidney diseases*
Present 2 100 0 0 2
Absent 107 83.6 21 16.4 128 0.999
Liver diseases*
Present 3 100 0 0 3

GGO: Ground-glass opacity

Chi-square or (*) Fisher tests were used to compare categorical variables according to the presence of DVT.

n: Number, %: Percent, ICU: Intensive care unit
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Table 2. Comparison of the presence of deep vein thrombosis with age, CT-SS and laboratory data

DVT n Mean SD Min. Max. 50th 25th 75th p value

Absent 110 63.1 13.74 33 89 65 52 72 0.826
Age Present 21 63.81 12.51 36 83 64 57.5 74

Total 131 6321 1351 33 89 65 54 72

Absent 110 638 6.96 0 25 45 0 10 0.002
First CT-SS* Present 21 10.86 6.04 0 21 11 5 15

Total 131 7.1 7 0 25 5 1 12

Absent 110 13.66 7.45 0 25 14 7.75 20 0.831
Second CT-SS* Present 21 14.05 7.62 0 25 14 10 20.5

Total 131 1373 7.45 0 25 14 8 20

Absent 56 14.86 8.15 0 25 16.5 8.25 21.75 0572
Third CT-SS* Present 10 132 6.92 5 25 12 8.75 16.75

Total 66 14.61 7.95 0 25 145 8.75 21.25

Absent 110 1.14 221 0 16.16 0.59 0 0.94 <0.001
férzt ;? ::/Tn?) Present 20 435 727 1 32 1.82 1 321

Total 131 1.66 3.69 0 32 0.69 0 1.31

Absent 110 4.14 95 0 58.46 112 1 2.78 <0.001
Second D-dimer  Present 21 7.32 8.63 1 37.7 5.08 1 11.27

Total 131 4.65 9.41 0 58.46 1.31 1 3.68

Absent 110 2257 88.27 57 477 202 158.5 2825 0.528
(FII;S;I;EOT louny  Present 21 21229 93.07 119 505 189 1525 233

Total 131 22355  88.83 57 505 193 157 268

Absent 92 299.64 11442 29 616 2875 21775 38075  0.081
Second PLT Present 19 246.16 147.28 123 758 217 154 275

Total 111 29049  121.61 29 758 267 208 380

Absent 110 14.88 5.55 115 64.8 1385 1298 14.77 0.635
(Fliflii wd) Present 21 14.3 1.65 115 17.6 14 13.15 1535

Total 131 1479 5.13 115 64.8 13.9 13 14.8

Absent 83 15.3 3.26 115 27.7 144 132 16 0.253
Second PT Present 15 18.06 8.89 13.3 49 14.8 14.3 18.3

Total 98 15.72 4.63 115 49 145 13.38 16.38

Absent 110 1.14 0.57 0.09 5.07 1.02 0.95 1.12 0.588
f grégnfﬁ) Present 21 1.07 0.13 0.85 1.36 1.04 0.98 1.14

Total 131 112 0.52 0.09 5.07 1.02 0.95 1.12

Absent 83 1.29 0.88 0.86 6.7 1.08 1 12 0.558
Second INR Present 15 1.16 0.14 0.99 1.54 1.12 1.08 1.2

Total 98 1.27 0.81 0.86 6.7 1.09 1.01 12

Absent 110 292 4.85 19.3 58.8 29 26.1 31.73 0.979
2?‘4;}:3 Present 21 2923 373 191 36 294 2765 3195

Total 131 2921 4.68 19.1 58.8 29.2 26.2 317

Absent 83 29.62 6.5 17.8 58.8 28.5 26 314 031
Second aPTT Present 14 3195 1382 208 77.5 28.5 24.98 332

Total 97 2995 7.91 17.8 77.5 28.5 25.75 315
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Absent 110 556.42 174.07 222 1200 547 421.5 674 0.425
First Fibrinogen

P 21 1. 11 1 4 2 42 14.
(200-400; mg/dl) resent 531.56 9 319 749 528 8 614.5

Total 131 552.44 166.34 222 1200 542 422 660

Absent 89 529.16 180.19 150 966 510 403 683 0.031
Second Present 18 42817  172.84 12 735 4655 29725 5365
Fibrinogen

Total 107 512.17 182.17 12 966 498 393 647

Absent 110 45.09 54.83 0.1 263 22.52 9.79 65.04 0.014
First CRP Present 21 77.96 57.83 33 187.85 7683 2743 125.59
(0-5; mg/L)

Total 131 50.36 56.41 0.1 263 24.97 10.05 76.83

Absent 91 85.79 94.98 0.05 437 66.24 7.26 141.61 0.131
Second CRP Present 19 51.31 56.68 0 179.25 27.55 6.4 96.96

Total 110 79.84 90.28 0 437 52.01 6.93 123.58

Absent 110 285.64 365.4 5.2 2224 171.1 66.03 360.25 0.526
Ferritin
(22-322; ug/L ) Present 21 338.52 242.36 13.5 963 342.6 175.95 464.95

Total 131 294.11 348.38 52 2224 206.2 68.8 386

Absent 110 47.37 28.82 5 115 43 21.75 69.25 0.815
ESR.

P 21 48.52 18. 1 101 4 . 1
(0-30; mm/H) resent 8.5 8.59 8 0 9 35.5 6

Total 131 47.55 27.38 5 115 44 24 63

Absent 110 6.13 6.92 1.12 69 4.72 3.46 6.7 0.683
Neutrophil count
(1.65-4.97; 10U/]) Present 21 6.77 4.04 2.51 16.13 5.42 3.38 9.51

Total 131 6.24 6.53 1.12 69 4.74 3.44 7.02

Absent 110 1.4 0.82 0.16 4.52 1.26 0.8 1.79 0.416
Lymphocyte count
(1.17-3.17; 10U/]) Present 21 1.56 0.89 0.46 4.64 1.31 1.13 2.05

Total 131 1.42 0.83 0.16 4.64 1.28 0.83 1.81

Absent 86 162.94 4391 68 278 155.5 129.75 198.25 0.923
Cholesterol

P 1 161. 45, 24 158. 121.2 190.
(0-200; mg/dl) resent 8 61.83 5.09 87 3 58.5 5 90.5

Total 104 162.75 43.9 68 278 155.5 129.25 197.5

Absent 110 0.99 0.44 0.48 4.65 0.9 0.79 1.12 0.141
SCr
(07-12; mg/dl) Present 21 1.14 0.42 0.57 2 1.08 0.8 1.45

Total 131 1.01 0.44 0.48 4.65 0.92 0.8 1.14

SD: Standard Deviation, Min: Minimum, Max: Maximum, CT-SS: CT Severity Score, aPTT: Activated partial thromboplastin time, CRP:
C Reactive Protein, ESR: Erythrocyte sedimentation rate, PT: Prothrombin time, SCr: Serum creatinine

* Mann-Whitney U test was used

DVT: Deep vein thrombosis, n: Number, PLT: Platelet, sec: Second, INR: International normalized ratio

ever, no relationship was found between DVT forma-
tion and the second and third CT-SS (Figure 3). Since
the first chest CT-SS was higher in the patients with
DVT, no significant increase was observed between
the first and second CT-SS in pairwise comparisons.
According to our results, severe lung involvement at
the beginning of the disease increased the risk of DVT.
In addition, pulmonary embolism is more frequent in
patients with DV'T. Significant associations were found
between DVT with elevated D-dimer, CRP, and fibrin-
ogen levels. We found no association between DV'T
formation and ICU hospitalization, and mortality.
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Venous thromboembolism (VTE) is a common
complication in severe COVID-19 patients and may
cause morbidity and mortality (22). In COVID-19
patients, pulmonary-related coagulopathy, hemo-
static disorders, mechanical ventilation, immobility,
comorbidity, etc., are involved in the physiopathology
of thromboembolism. In previous studies, advanced
age, smoking, obesity, immobilization, previous VTE
history, comorbidities, ICU hospitalization, intense
inflammation, and hypoxia were reported among the
causes that increase the risk of VTE in patients with
COVID-19 (10-13,23,24). These factors cause inflam-
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Table 3. Paired comparisons of CT-SS and laboratory findings according to the presence of deep vein thrombosis

Deep vein thrombosis

Absent Present
n Mean SD p value n Mean SD p value*
Pair 1
First CT-SS 110 6.38 6.96 21 10.86 6.04
<0.001% 0.075
Second CT-SS 110 13.66 7.45 21 14.05 7.62
Pair 2
Second CT-SS 56 13.82 7.62 10 14.80 6.20
. 0.319* 0.231
Third CT-SS 56 14.86 8.15 10 13.20 6.92
Pair 3
First D-dimer (0-0.5; pg/mL) 110 1.14 2.21 21 4.35 7.27
0.001 0.046
Second D-dimer 110 4.14 9.50 21 7.32 8.63
Pair 4
First PLT (173-360; 10°/1) 92 230.72 90.76 19 214.47 94.80
<0.001 0.144
Second PLT 92 299.64 114.42 19 246.16 147.28
Pair 5
First PT (12-16.5 sec) 83 15.04 6.09 15 14.57 1.84
0.645 0.127
Second PT 83 15.30 3.26 15 18.06 8.89
Pair 6
First INR (0.88-1.3) 83 1.15 0.64 15 1.09 0.15
0.127 0.229
Second INR 83 1.29 0.88 15 1.16 0.14
Pair 7
First aPTT (26-40 sec) 83 29.07 5.37 14 29.63 4.04
0.457 0.519
Second aPTT 83 29.62 6.50 14 31.95 13.82
Pair 8
First Fibrinogen
89 555.64 169.63 18 539.85 115.47
(200-400; mg/dl) 0.042 0.016
Second Fibrinogen 89 529.16 180.19 18 428.17 172.84
Pair 9
First CRP (0-5; mg/L) 91 40.30 49.12 19 79.64 60.29
<0.001 0.162
CRP 91 85.79 94.98 19 51.31 56.68

SD: Standard Deviation, Min: Minimum, Max: Maximum, CT-SS: CT Severity Score, aPTT: Activated partial thromboplastin time, CRP:
C Reactive Protein, ESR: Erythrocyte sedimentation rate, PT: Prothrombin time, SCr: Serum creatinine
Paired Samples Test and (*) Wilcoxon Signed Ranks Test were used. (Wilcoxon signed-rank test was used when the number of cases was

less than 30 and parametric assumptions could not be provided.)
n: Number, PLT: Platelet, INR: International normalized ratio

matory cytokine release, platelet activation, and endo-
thelial damage. As a result, it is thought that the risk
of thrombosis and mortality increases as the disease
becomes more serious (25).

The incidence ranges of DVT and PE in COVID-19
studies were reported as 7.1-35% and 12.1%-16.5%,
respectively (26-28). Based on postmortem studies,
approximately 10% of COVID-19-attributed fatalities
have been estimated to be caused by pulmonary em-
bolism (29). In our study, the incidence of DVT in the
lower extremity veins and PE was 16% (21/131) and
7.63% (10/131) in the total study population. We in-
cluded critical and non-critical COVID-19 patients in

our study and CTPA was administered not to all pa-
tients, only to 44 (33.59%) patients with suspected PE.
Of these patients, 10/44 (22.7%) had PE.

Many studies have reported an increased risk of
VTE in severe COVID-19 patients, and severity classi-
fication is generally based on clinical symptoms. It has
been reported that patients with severe COVID-19 have
a 6 times greater risk of VTE than those who are not
severe (19). The severity of COVID-19 pneumonia can
be determined by CT-SS, which is crucial for predicting
the patient’s prognosis. According to Zhou et al., COV-
ID-19 patients who died had a substantially greater total
CT-SS than those who recovered (30). Francone et al.
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We aimed to evaluate risk factors for deep vein thrombosis (DVT)
in lower extremities veins in COVID-19 patients and relationship
between DVT with chest CT severity scores (CT-SS).

6. Patients without chest
CT and lower extremity
Color Doppler US

7. Total included
patients

11. Median values of three consecutive
CT-severity scores of the patients with
and without DVT

January 1.'\ June 15,

2. Study time interval |

5. Patients under

18 years of age 3. Study population

4. Negative RT-PCR

Figure 1. Workflow diagram of the study
SFJ: Saphenofemoral junction, CFA: Common femoral artery

B rirst CT Seventy
W Second CT Se
B Third CT Saverity Score

20
15
E
=
°
10
=
g
0
Absent Present
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Figure 2. The statistical graphic shows the median values of three consecutive CT severity scores of the patients with and without DVT.

CT: Computed tomography, DVT: Deep vein thrombosis
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reported that CT-SS was significantly higher in patients
with critical and severe COVID-19 compared to the
mild stage (31). Espallargas et al. assigned a score of 1
to 4 for the severity of pulmonary parenchymal involve-
ment rates on chest CTs and examined patients’ CTPA.
They detected significantly higher pulmonary paren-
chymal scores in severe COVID-19 patients evolving
from PE (32). However, Fang et al. found no difference
in radiological severity in subgroups of patients with

and without PE (33). In a recent study, they used a scor-
ing system ranging from 0 to 40 points to calculate CT-
SS and grouped patients according to the scores as mild,
moderate, and severe. They investigated the correlation
between CT severity scores and thromboembolic com-
plications secondary to COVID-19. Chest CT-SS was
significantly higher in the group with VTE than in the
group without VTE (20). In our study, we used a scor-
ing system in the range of 0-25 when calculating chest

Figure 3. A 66-year-old man with a positive RT-PCR test. He was hospitalized after the first CT and treated in non-ICU in our hospital for
22 days.
(a) Axial lung window of non-contrast first chest CT shows bilateral peripherally located ground-glass opacities (straight black arrows). CT

severity score=18

(b) Axial lung window of non-contrast second chest CT (20 days after first chest CT) shows minimal ground-glass opacities (straight black
arrow) in the right upper lobe and intra and interlobular septal thickening (curved black arrow) in the left upper lob. CT severity score=8
(c), (d) Two days after hospitalization, he had swelling in both lower extremities. Venous Color Doppler US for the diagnosis of DVT was
applied to both lower extremities. Gray scale US showed anechoic-hypoechoic thrombus in the acute phase that increased the diameter of
the vein, and could not be compressed. Axial (c) and sagittal (d) planes of the color Doppler US showed no flow in the lumen of the sapheno-
femoral junction and common femoral vein (straight white arrows). (Saphenofemoral junction; CFV: Common femoral vein; CFA: Common
femoral artery)
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CT-SS. Unlike studies in the literature, we calculated the
CT-SS at admission and the 2nd and 3rd chest CT-SS
at follow-up and evaluated its relationship with DVT.
In our study, chest CT-SS at the time of admission was
significantly higher in patients with DVT compared to
patients without DVT. Since the first chest CT-SS was
higher in the patients with DVT, no significant increase
was observed between the first and second CT-SS in
pairwise comparisons. However, no significant relation-
ship was found between DVT and the second and third
chest CT-SS. This showed us that the risk of DVT is
higher, especially in patients with extensive pulmonary
involvement in the early period. In pairwise compari-
sons, there was a substantial rise between the first and
second CT-SS since the first CT-SS of patients without
DVT was low.

Most studies reported an increased risk of VTE in
patients who were admitted to the ICU due to nutri-
tional deficiencies, immobilization, mechanical ven-
tilation and indwelling venous and arterial catheters
(34-38). We found no relationship between ICU hos-
pitalization and DVT formation. Patients who were
treated at the hospital other than the ICU could not
be mobilized as much as the intensive care patients,
since their condition was generally serious. Also, there
was no significant difference between mortality rates
in patients with and without DVT. As a result of the
anticoagulant treatment applied in our hospital, there
was no increase in death rates in patients with DVT.

Some studies have reported high D-dimer levels,
low lymphocyte count, or high neutrophil/lymphocyte
ratio and prolongation of coagulation time among the
risks of VTE.

They reported that increased serum D-dimer
level was the strongest predictor of VTE among them
(15,36). Many studies have been conducted to evaluate
serum d-dimer levels as a prognostic indicator for VTE
in COVID-19 patients. Typically, VTE can be excluded
when the dimer is < 0.5 ug/mL (39). Li et al. reported
an increased risk of VTE when dimer levels > 2.07 ug/
mL (19). Some studies reported that elevated D-dimer
levels had high sensitivity, ranging from 85% and 100%,
but low specificity ranging between 46% and 88.5%, in
the diagnosis of VTE (15-17). Low specificity is most
likely due to increased d-dimer levels secondary to in-
flammatory and infectious processes in COVID-19 pa-
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tients (39). Therefore, if there are no clinical symptoms
of acute VTE in COVID-19 patients with high serum
D-dimer values, the possibility of a false-positive should
be considered and evaluation for acute VTE may not be
necessary (40). Studies have reported that higher CRP
levels increase the risk of VTE between 1.03 (41) and
2.71-fold (42). In our study, compatible with the litera-
ture, patients with DV'T had higher serum D-dimer lev-
els at admission and on the day of CDUS. Also, patients
with DVT had higher serum CRP levels at admission
serum fibrinogen levels on the day of CDUS.

In the prophylaxis of VTE, antiplatelet and anti-
coagulant drugs are used. Anticoagulant therapy was
supported by the demonstration of a lower mortality
rate in COVID-19 patients treated with thrombopro-
phylaxis (43). Our patients (except for outpatients)
were given prophylactic anticoagulation treatment af-
ter the diagnosis of COVID-19. Taking anticoagulant
therapy reduces the frequency of PE (25). In our study,
CTPA was not applied to all patients. CTPA was ap-
plied to patients with clinically suspected PE. A high-
er incidence of PE was reported in studies in which
CTPA was applied to all patients (25). In our study,
50% of the patients with PE did not have DVT. Simi-
larly, Suh et al. reported more than half of the patients
with PE did not have DVT (25).

Zhou et al. reported an increased risk of VTE se-
verity and death in patients with comorbidities such as
hypertension, cardiovascular disease, kidney disease,
chronic respiratory disease, cerebral vascular disease,
malignancy, diabetes, and obesity in their meta-analy-
sis (44). However, in many studies, no significant dif-
ference was reported in the incidence of VTE between
patients with and without cardiovascular disease,
kidney disease, cerebral disease, vascular disease, dia-
betes, or obesity (19,34,45,46). We also found no sig-
nificant association between the occurrence of DVT in
the lower extremities with comorbidities.

Males were shown to have a considerably higher
risk of having DVT in COVID-19 people (OR, 2.27;
P=0.035). However, age did not affect the occurrence
of DVT (47). While some studies have reported a high
incidence of VTE in elderly patients (19,45), other
studies have found the opposite (38,46). In our study,
age and gender did not show a significant relationship
with the occurrence of DVT.
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The present investigation is the first looking into
how the periodic variance in pneumonia’s CT severity
affects the likelihood of developing DVT. In our study,
we found that the risk of DVT is high in patients with
severe pneumonia at the time of admission. However,
patients with a low pneumonia severity score on the
first CT and a high CT-SS on the consecutive sec-
ond and/or third CT did not have an increased risk
of DVT. This showed us an increased risk of DVT in
COVID-19 patients who had severe pneumonia at the
time of diagnosis.

The present research has some limitations. First,
the current study is retrospective, whereas multi-
center prospective trials are required. Second, all pa-
tients have applied the lower extremity CDUS. How-
ever, only the patients with PE suspicion were taken to
CTPA. Since CTPA was not performed in all patients,
the incidence of PE could not be optimally evaluated.

In conclusion, since the risk of lower extremity
DVT may be higher in COVID-19 patients with in-
tense lung involvement on chest CT taken at the time
of admission, it is important to start prophylactic anti-
coagulant treatment in these patients.
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Medicide in the Gaza Strip: A one-
year anatomy of systematic attacks on
healthcare services

Gazze Seridi’'nde medicide: Saglik hizmetlerine
yonelik sistematik saldirilarin bir villik anatomisi

Abstract

Aim: This study critically examines the systematic targeting of healthcare services in the Gaza Strip, positioning
these attacks as a deliberate form of medicide. This concept, defined as the intentional destruction of healthcare
systems in conflict zones, highlights violations of international humanitarian law and underscores the broader
implications for global health security and human rights.

Methods: Employing an observational-descriptive retrospective design, the study utilized data from the World
Health Organization (WHO) and other international reports. Advanced correlation and regression analyses were
conducted to identify the relationships between attack frequency, infrastructure damage, mortality, and disrup-
tions in emergency medical services. Temporal trends and attack patterns were further analyzed to assess the
cumulative impact on healthcare systems.

Results: The findings reveal that over a one-year period, healthcare facilities, ambulances, and personnel in the
Gaza Strip were subjected to systematic assaults, resulting in extensive infrastructure damage and significant
loss of life. A sharp escalation in attacks was observed in the first six months, coinciding with increased mortality
rates and service disruption. Strong statistical correlations confirm the profound impact of these attacks on the
functionality and sustainability of healthcare systems, exacerbating the region’s humanitarian crisis.

Conclusion: This study identifies medicide as a systematic strategy to dismantle essential healthcare infrastruc-
ture, with devastating consequences for vulnerable populations. It calls for urgent international action to reinforce
legal frameworks, enhance protective mechanisms, and prioritize the resilience of healthcare systems in conflict
settings. By advancing the discourse on the intersection of healthcare, conflict, and international law, this study
provides a critical foundation for future policy and advocacy efforts.

Keywords: Ambulances; emergency medical services; Gaza Strip; health resources; health services accessibility;
medical staffs

Oz

Amag: Bu calisma, Gazze Seridi'nde saglk hizmetlerine yonelik sistematik saldirilari medicide kavrami cer-
cevesinde ele almaktadir. Medicide, catisma bolgelerinde sagdlik sistemlerinin kasitli olarak yok edilmesini ifade
eder. Calisma, bu saldirilarin uluslararasi insancil hukuk ihlalleriyle iliskisini ve kuresel saglik guvenligi ile insan
haklari tizerindeki genis kapsamli etkilerini vurgulamaktadir.

Yontemler: Retrospektif nitelikte gdzlemsel-tanimlayici bir tasarimin kullanildigi calisma, Dinya Saglk Orgutu
(WHO) ve diger uluslararasi raporlardan elde edilen verilere dayandiriimistir. Saldiri sikhidi, altyapr hasari, éltim
oranlari ve acil saglik hizmetlerindeki aksakliklar arasindaki iliskileri belirlemek icin ileri dlizey korelasyon ve re-
gresyon analizleri yapilmistir. Ayrica, saldirilarin zamansal egilimleri ve desenleri degerlendirilerek saglik sistem-
lerine yonelik birikimli etkiler incelenmistir.

Bulgular: Bulgular, bir yillk dénemde saglik tesislerinin, ambulanslarin ve personelin sistematik saldirilara
maruz kaldigini, bunun sonucunda ciddi altyapi hasarinin ve kayiplarin meydana geldigini gostermektedir. ilk
alti ayda saldirilarda keskin bir artis géralmus ve bu durum oltm oranlari ile hizmet kesintilerinin artmasiyla
iliskilendirilmistir. GUglu istatistiksel korelasyonlar, bu saldirilarin saglik sistemlerinin islevselligi ve strdurulebilirligi
Uzerindeki derin etkisini dogrulamaktadir.

Sonug: Bu calisma, medicide kavramini, temel saglik altyapisini kasith olarak hedef alan bir strateji olarak
tanimlamakta ve bunun savunmasiz nufuslar Gzerindeki yikici sonuglarina dikkat ¢ekmektedir. Calisma, hukuki
cercevelerin glclendirilmesi, koruyucu mekanizmalarin iyilestirilmesi ve ¢atisma bolgelerinde saglik sistemlerinin
dayanikliliginin artirilmasini saglamak icin acil uluslararasi eylem c¢agdrisinda bulunmaktadir. Saglik, catisma ve
uluslararasi hukuk arasindaki kesisim noktalarini ele alan bu ¢alisma, gelecekteki politika ve savunuculuk cabalari
icin kritik bir temel sunmaktadir.

Anahtar Soézciikler: Acil saglik servisleri; cankurtaranlar; Gazze Seridi; saglik calisanlari; saglik hizmetlerine
ulasilabilirlik; saglik kaynaklari
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INTRODUCTION

Armed conflicts profoundly impact societies and their
development, leading not only to physical destruction
but also to widespread social and humanitarian con-
sequences (1). Access to fundamental human rights,
such as security, food, and shelter, becomes a signifi-
cant challenge in conflict zones (2,3). In this context,
healthcare services are critical not only for individu-
als directly affected by violence but also for sustaining
public health systems. Severe bottlenecks arise in areas
vital to public health, such as access to clean water,
vaccination programs, waste management, adequate
nutrition, medical supplies, and hospital services (4-
7). The breakdown of health systems in regions af-
fected by hostilities further deteriorates the already
fragile conditions of vulnerable populations, exposing
them to increased risks of morbidity and mortality
(1,8,9). Public health systems collapse under the dual
pressures of destroyed infrastructure and heightened
demand for medical services, deepening humanitarian
crises even further (10).

Emergency health services in conflict zones play
a crucial role, not only by delivering critical interven-
tions to stabilize and treat the wounded but also by ad-
dressing broader challenges impacting public health.
However, the delivery of these services is severely hin-
dered by the conditions of war, particularly system-
atic attacks targeting medical facilities and healthcare
workers (11). Such attacks constitute clear violations
of international humanitarian law and contradict the
principles of neutrality and protection that underpin
medical ethics during wartime. As a result, essential
health systems, including emergency medical services,
become dysfunctional, leading to widespread humani-
tarian crises (9-11). According to data from the World
Health Organization (WHO), damage to healthcare
facilities, as well as the dramatic increase in deaths and
injuries, highlights the devastating impact of these at-
tacks (12). The findings unequivocally demonstrate
that protecting emergency medical services remains a
necessity, even amidst conflict, and that international
humanitarian law plays a critical role in safeguarding
these essential services (11,13).

The Gaza Strip, with over a year of ongoing con-
flict and instability, serves as a striking example of

how health systems are deliberately targeted during
war (14). Particularly in 2023, attacks on healthcare
facilities, healthcare workers, and ambulances reached
unprecedented levels, resulting in significant damage
to infrastructure and considerable loss of life (12-14).
These systematic attacks not only disrupt the provision
of emergency medical services but also deprive already
heavily affected communities of essential healthcare,
further deepening humanitarian crises (9,10,15). Such
deliberate actions are characterized by the concept of
medicide, which refers to the intentional eradication
of health systems to inflict widespread harm on a pop-
ulation (16,17).

This study aims to examine the systematic target-
ing of healthcare services in the Gaza Strip within
the framework of international humanitarian law,
highlighting the significant impacts of these viola-
tions on the sustainability of emergency medical
services. Given the pre-existing fragility of Gaza’s
healthcare infrastructure, these attacks exacerbate
existing challenges and place vulnerable populations
at even greater risk. By investigating the mechanisms
and consequences of these deliberate attacks, this
research aims to emphasize the urgent need to pro-
tect healthcare services in conflict-affected regions.
Furthermore, this study contributes to the existing
literature by focusing specifically on the intentional
nature of these violations in Gaza, a context that has
been insufficiently explored in broader discussions
on healthcare protection in conflict zones. These tar-
geted assaults not only endanger public health but
also disrupt the social fabric of affected communi-
ties, leading to long-term psychological and societal
repercussions. This research employs a comprehen-
sive approach, drawing on documented evidence of
attacks and current conditions, to assess the broader
implications for the enforcement of international hu-
manitarian law and safeguarding of healthcare ser-

vices in conflict environments.

|
MATERIAL AND METHODS

Data collection and analysis

This study was designed as an observational-descrip-

tive and retrospective analysis to examine system-
atic attacks on healthcare services in the Gaza Strip
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between October 7, 2023, and October 7, 2024. The
study utilized publicly available reports and resources
provided by the World Health Organization (WHO)
and the United Nations Office for the Coordination of
Humanitarian Affairs (OCHA). Specifically, detailed
information was extracted from WHO’s Gaza Health
Emergency Response Project datasets and OCHA's
comprehensive reports on the impacts of conflicts in
the Occupied Palestinian Territories (OPT). Only veri-
fiable data pertaining to the Gaza Strip (North Gaza,
Gaza City, Deir al Balah, Khan Yunis, and Rafah cit-
ies) were included, with a specific focus on all air and
ground attacks targeting healthcare services within
the one-year study period. The primary outcomes
of the study were the number and type of attacks on
healthcare services, the extent of damage to health-
care infrastructure, and the casualties reported among
healthcare workers and patients. Secondary outcomes
included temporal trends in the frequency and intensi-
ty of attacks and a comparative analysis of attack char-
acteristics between two six-month periods. The data
were categorized and analyzed based on variables such
as the timing and type of attacks, affected groups, and
damage to healthcare infrastructure. Special emphasis
was placed on understanding the temporal progres-
sion of attacks and their cumulative effects on health-
care facilities and personnel.

Ethical considerations

This study does not require ethics approval as it is
based on an open-access retrospective dataset. How-
ever, scientific ethical principles were strictly adhered
to, with careful attention given to the principles of
anonymity in data analysis. All data were processed
in their original form without modifications, ensur-
ing transparency and accuracy in reporting. The study
was conducted in compliance with international ethi-
cal standards and the data usage principles outlined
by the World Health Organization (WHO). Ethical
considerations were continuously reviewed to ensure
adherence to international guidelines, particularly in
the use of conflict-related data.

Statistical analysis
Statistical analyses were conducted using the Statisti-
cal Package for the Social Sciences (SPSS Inc., Chica-
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go, IL, USA) version 23.0. The normality of data was
assessed using the Shapiro-Wilk and Kolmogorov-
Smirnov tests. The normality of data was assessed us-
ing the Shapiro-Wilk and Kolmogorov-Smirnov tests.
Pearson correlation was performed to examine the
strength of relationships between variables. Addition-
ally, time-series analysis was incorporated to identify
trends over the study period. Linear and Binary Lo-
gistic Regression were employed as part of the regres-
sion analyses. The linear regression analysis focused
on the predictive relationships between the number of
attacks, the extent of damage to healthcare facilities,
and the number of resulting casualties, while logistic
regression compared differences in attack character-
istics between two defined 6-month periods. Statisti-
cal significance was set at a p-value of <0.05 within a
95% confidence interval for all tests. A post-hoc power
analysis was performed to confirm the adequacy of the
sample size for detecting significant trends.

I
RESULTS

Between October 7, 2023, and October 7, 2024, sys-
tematic attacks on healthcare services in the Gaza

Strip had significant adverse impacts on health infra-
structure, services, and healthcare workers. During
the study period, the total number of recorded attacks
on healthcare services exhibited a consistent upward
trend, culminating in 516 attacks by the end of the
analysis. These attacks resulted in 765 reported deaths,
including medical staff, and 990 injuries. Furthermore,
the total number of damaged healthcare facilities, en-
compassing hospitals and primary healthcare centers,
was documented at 110. Among these facilities, 32
were damaged hospitals, while the number of damaged
ambulances progressively increased to 115 (Figure 1).

A correlation analysis was conducted to examine
the relationships between the following variables: the
number of days since the onset of the attacks, the num-
ber of attacks on healthcare facilities, the number of
deaths and injuries resulting from these attacks, the
number of damaged healthcare facilities, the number
of damaged hospitals, and the number of damaged
ambulances. The analysis revealed strong positive cor-
relations among all parameters, with statistical signifi-
cance (p<0.001).
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Table 1. Correlation analysis between the number of elapsed days, attacks, deaths, injuries and damaged healthcare facilities, hospitals, am-

bulances
Damaged
L. Damaged Damaged
Elapsed days Attacks Deaths Injuries healthcare .
s hospitals ambulances
facilities
1
Elapsed days
p .
r 0,933 1
Attacks .
p <0,001 :
r 0,952 0,995 1
Deaths . .
p <0,001 <0,001 )
L r 0,881 0,957 0,955 1
Injuries . . .
p <0,001 <0,001 <0,001 .
Damaged r 0,859 0,975 0,951 0,921 1
healthcare facilities p <0,001" <0,001 <0,001" <0,001" .
) r 0,925 0,980 0,987 0,935 0,938 1
Damaged hospitals ) i ) . .
p <0,001 <0,001 <0,001 <0,001 <0,001 .
Damaged r 0,890 0,993 0,981 0,958 0,985 0,969 1
ambulances p <0,001" <0,001" <0,001" <0,001" <0,001" <0,001"

*The p-values were determined based on Pearson correlation analysis. p<0.001 indicates a statistically significant correlation.

Table 2. Linear regression analysis between the number of damaged facilities and elapsed days, attacks, deaths, and damaged ambulances

B SE P 95% CI
Elapsed days 0,214 0,048 0,007" 0,119 0,309
Attacks 0,178 0,013 0,001" 0,151 0,196
Deaths 0,275 0,031 0,011" 0,197 0,315
Damaged ambulances 0,855 0,057 0,002 0,764 0,921

B: Regression coefficient, SE: Standard error, *: Linear regression analysis, Adjusted R* 0.985, **p<0.05 was considered statistically significant.

Table 3. Logistic regression analysis of the number of attacks and number of damaged healthcare facilities between the first and second

6-month periods

B SE P OR
Attacks 0,975 133,059 0,006 2,650
Damaged healthcare facilities 0,113 3,537 0,020 318434,9

B: Regression coefficient, SE: Standard error, OR: Odds Ratio, Cox Snell R?:0,743, Nagelkerke R*: 0,998. *: Logistic regression analysis.

**p<0.05 was considered statistically significant.

The progression of the number of damaged health-
care facilities over time is depicted in Figure 2. A rapid
increase in the number of damaged facilities was ob-
served up to the 100th day, after which the trend pla-
teaued, indicating a stabilization in the rate of facility
damage.

A linear regression analysis was performed to
investigate the relationship between the number of
damaged facilities and several independent variables,
including the number of days since the onset of the
attacks, the number of attacks on healthcare facilities,
the number of deaths resulting from these attacks,
and the number of damaged ambulances (Table 2).

The findings indicated that the number of damaged
facilities significantly predicted these variables, ex-
plaining 98.5% of the variance in the data. Specifi-
cally, each additional damaged facility was associated
with an increase of 0.214 units in the number of days
since the onset of the attacks (p=0.007). An increase
of 0.178 units in the number of attacks on healthcare
facilities was observed per additional damaged facility
(p=0.001). The number of deaths increased by 0.275
units for each additional damaged facility (p=0.011).
The number of damaged ambulances increased by
0.855 units per additional damaged facility (p=0.002).

Figure 3 illustrates a comparison of the number of
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Attacks on Healthcare Services in the Gaza Strip (October 7, 2023 - October 7, 2024)
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Figure 1. Attacks on healthcare services in the Gaza Strip (October 7, 2023 - October 7, 2024)

attacks on healthcare facilities and the resulting deaths
across two six-month periods. The analysis revealed
a reduction in both metrics during the second six-
month period compared to the first.

A logistic regression analysis was conducted to
compare the number of attacks on healthcare facilities
and the number of damaged facilities between the first
and second six-month periods (Table 3). The analysis
showed that, relative to the first six months, the num-
ber of attacks on healthcare facilities decreased by
0.975 times in the second six-month period (p=0.006).
The number of damaged healthcare facilities decreased
by 0.113 times during the same period (p=0.020).

These findings underscore the severe impact of
systematic attacks on healthcare services in the Gaza
Strip and highlight temporal variations in the intensity
and consequences of these attacks.

—
DISCUSSION AND CONCLUSION

The systematic attacks on healthcare services in the

Gaza Strip have been comprehensively analyzed, re-
vealing their multifaceted impact on infrastructure,
healthcare workers, and the public health system.
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These attacks extend beyond physical destruction,
constituting violations of international humanitar-
ian law and ethical norms. Such deliberate targeting
of healthcare institutions, medical staff, and critical
medical resources aligns with the concept of medicide,
which refers to the intentional dismantling of health-
care systems through systematic practices.

As highlighted by Abu El Noor et al., the signifi-
cantly high prevalence of post-traumatic stress dis-
order (PTSD) among healthcare workers in the Gaza
Strip following the 2014 attacks reflects the severe psy-
chological toll such actions impose (17). Living under
constant threat undermines trust in the healthcare
system’s functionality, exacerbating societal trauma
and resulting in long-term mental health issues. These
findings underscore how the interplay of physical de-
struction and psychological distress systematically
weakens healthcare systems, disrupting service deliv-
ery while diminishing the resilience of both healthcare
workers and the broader community they serve.

During the one-year study period, the scale of dis-
ruption to healthcare services was stark. A total of 516
attacks on healthcare facilities were recorded, resulting
in 110 damaged or non-functional facilities, including
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Figure 2. Relationship between number of elapsed days and dam-
aged healtcare facilities

32 hospitals. Additionally, 115 ambulances were dam-
aged, and the human toll included 765 deaths and 990
injuries. These figures illustrate the hazardous nature
of accessing healthcare in the region. As emphasized
in Mahase’s study, a significant proportion of hospitals
in the region are either completely non-functional or
operating at limited capacity. Specifically, only 7 out
of 24 hospitals in North Gaza and 7 out of 12 in South
Gaza remain partially operational. The critical short-
age of essential medical supplies and resources exacer-
bates this crisis. A stark example is the Nasser Medical
Complex, the largest healthcare facility in the region,
which has become inaccessible due to evacuation or-
ders and ongoing hostilities in its vicinity. The World
Health Organization (WHO) reported that medical
staff were forced to bury their deceased colleagues
within hospital grounds. WHO’s urgent calls for a
ceasefire and appeals for the protection of healthcare
services underscore the severity of the humanitarian
crisis and the disruption of healthcare provision in the
region (18). This situation highlights the international
community’s critical responsibility in ensuring the
sustainability of healthcare systems in conflict zones.
In addition to the immediate destruction of health-
care infrastructure and loss of healthcare personnel,
the attacks have had far-reaching public health con-
sequences for the civilian population. The collapse of
essential services has severely compromised access to
clean drinking water, adequate sanitation, and shelter

(4,5). Disruptions in immunization programs have in-

Figure 3. Relationship between the number of attacks and deaths
across the first and second 6-month periods

creased the risk of outbreaks of vaccine-preventable
diseases such as measles and polio (1,3). Malnutrition
has risen due to limited access to food, particularly
among children and pregnant women (19). The break-
down of disease surveillance systems has impeded the
timely identification and management of infectious
disease outbreaks, further straining the fragile health
system (6,9). Access to reproductive health services
has also been severely curtailed, affecting prenatal
care, safe deliveries, and family planning (9). More-
over, patients with chronic conditions such as diabetes,
hypertension, and cancer face significant challenges in
accessing life-sustaining treatments, leading to pre-
ventable morbidity and mortality (7,15). The cumula-
tive impact of these disruptions represents a humani-
tarian emergency that extends beyond physical injury,
severely undermining the well-being and resilience of
the population (1,19). Addressing these public health
challenges requires a coordinated international re-
sponse that includes both immediate relief efforts and
long-term strategies for rebuilding and strengthening
public health infrastructure (3,10).

Attacks on healthcare services have progressively
intensified their impact on various components of the
healthcare system, posing a multidimensional threat.
This study underscores the critical need for enhanced
emergency preparedness, echoing the findings of
Hamshari et al,, who advocate for policy strategies
prioritizing emergency response (20). This research
demonstrates that such attacks not only damage physi-

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

216



m Anadolu Klin / Anatol Clin

cal infrastructure but also severely impair service de-
livery capacity and emergency response mechanisms.
Additionally, inadequate investments in health infra-
structure and human resources are shown to weaken
emergency preparedness, particularly in the context
of long-term consequences. Both this study and Ham-
shari et al. highlight the shared concern over damage
to critical components such as ambulance services,
emphasizing that the lack of adequately equipped am-
bulances undermines emergency response capacity
(20). Similarly, shortages of essential medical equip-
ment expose the system’s vulnerabilities. These find-
ings stress the importance of developing comprehen-
sive, long-term policies to prevent attacks on health-
care services and mitigate their far-reaching impacts.

The systematic daily increase in attacks on health
infrastructure underscores the extreme vulnerability
of healthcare systems in conflict zones. In particular,
the deliberate targeting of healthcare facilities and am-
bulances in the Gaza Strip has severely hindered ac-
cess to essential healthcare services, pushing the sys-
tem to the brink of collapse (11). Similarly, this study’s
findings indicate that such attacks exacerbate existing
health crises and pose a long-term threat to the sus-
tainability of healthcare delivery. The impacts of these
attacks extend beyond physical destruction; they also
erode public trust in healthcare services, resulting in
significant psychosocial consequences. Kinik et al. em-
phasized in their study that the psychological trauma
experienced by healthcare workers and patients de-
stabilizes the integrity of the healthcare system (11).
Consistent with the literature, this study demonstrates
that recovery from such destruction and disruption is
highly challenging and often leads to enduring public
health consequences.

Observations on the increasing number of dam-
aged healthcare facilities over time reveal that health
infrastructure is directly impacted by attacks, follow-
ing a fluctuating trajectory throughout the conflict
period. A sharp rise in damaged healthcare facilities
within the first 100 days indicates that attacks were
heavily concentrated in the early stages, suggesting a
deliberate strategy to target healthcare infrastructure.
The plateau observed after the 100th day could indi-
cate either a decrease in the intensity of attacks or a
limitation in the capacity for further destruction of
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healthcare infrastructure. In their study, Kinik et al.
examined the period from October 7 to December
30, 2023, and emphasized the escalation of attacks in
October, highlighting that healthcare workers were
among the most affected groups—a clear indication
of an intentional effort to undermine critical compo-
nents of the healthcare system (11). The obstruction
of access to primary healthcare services further sup-
ports the notion that these services were systematically
and intentionally targeted. Similarly, Alser et al. docu-
mented the systematic nature of these attacks, citing
the bombing and subsequent military occupation of
Nasser Hospital, which rendered it completely inop-
erative (21).

Arawi describes this violence as an “open war
against healthcare services,” stressing its profound
humanitarian consequences at both local and global
levels. The 364 recorded attacks on healthcare services
between October 7 and December 7, 2023, highlight
the extensive scale of this campaign and underscore
the long-term repercussions of deliberately targeting
healthcare infrastructure (22). The findings suggest
that in conflict zones, attacks on healthcare systems
are often concentrated in the early stages to inflict
maximum damage—a strategy frequently observed in
such settings. The initial rapid increase in damage, fol-
lowed by a plateau, provides critical insights into the
resilience of healthcare systems during crises, as well
as their capacity for recovery and reconstruction. This
study underscores the importance of early internation-
al humanitarian interventions to mitigate the impacts
of these attacks, emphasizing the need for timely and
coordinated responses to protect healthcare systems in
conflict settings.

The strong association between the number of
damaged healthcare facilities and variables such as
deaths and injuries underscores the multidimensional
and persistent impacts of these attacks on healthcare
systems. Notably, the deliberate targeting of ambu-
lance services severely compromises emergency re-
sponse capacity, leading to increased casualties and
disrupting the continuity of healthcare services. The
direct correlation between the rise in damaged facili-
ties and human losses highlights the devastating scale
of these assaults on healthcare infrastructure. Kinik et
al. emphasized in their study that attacks on health-



Camci et al.

Medicide in Gaza: A year of healthcare under siege g

care facilities, ambulances, and medical staff result in
the destruction of critical infrastructure, shortages of
medical supplies, and a lack of healthcare personnel.
These effects collectively undermine the sustainability
of healthcare services and create multilayered, long-
lasting consequences (11). Ensuring the protection
of healthcare services and maintaining the delivery of
emergency medical services are essential to preserving
humanitarian values in conflict settings.

The first six months of intensive attacks on health-
care infrastructure, followed by a relative decline in the
subsequent six months, necessitate a multidimension-
al assessment of these attacks, particularly their impact
on mortality and morbidity rates. International public
outcry is believed to have significantly contributed to
the reduction in attacks. Khatib et al. argue that me-
dia coverage, advocacy by civil society organizations,
and pressure from international institutions may have
compelled aggressor parties to reconsider their strat-
egies (23). However, despite the decrease in attack
intensity, persistently high mortality rates reflect the
enduring consequences of the structural damage in-
flicted on healthcare infrastructure, which cannot be
mitigated by public reaction alone.

Other factors contributing to the decline in attacks
include shifts in the conflicts dynamics, political ne-
gotiations, and changes in military strategies (23). This
reduction in attack intensity offers an opportunity to
begin reconstructing the healthcare infrastructure.
However, addressing the extensive damage requires
long-term planning and strong international coop-
eration. Additionally, the decline in attacks may partly
result from the reduced number of functional health-
care facilities and ambulances, many of which have
been rendered inoperative. This structural devastation
has weakened access to healthcare services and emer-
gency response capacity, perpetuating high mortality
rates. Farhan et al. emphasize that restricted access to
healthcare services, combined with other humanitar-
ian crises such as food insecurity, water scarcity, and
displacement, has further exacerbated conditions
in the region (19). Similarly, Qandil highlights that
Gaza’s healthcare system continues to face significant
challenges. The inadequacy of emergency medical ser-
vices, persistent resource shortages caused by ongoing
attacks, heavy workloads, and the psychological trau-

ma experienced by healthcare professionals have all
negatively impacted the quality of healthcare services,
contributing to sustained high mortality rates (24).

Attacks on healthcare infrastructure in conflict
zones extend beyond physical destruction, represent-
ing violations of international law and human rights.
These acts, defined as medicide, involve the systematic
targeting of medical infrastructure, services, and per-
sonnel, carrying significant medical and legal implica-
tions. This study highlights the urgent need for inter-
national recognition of medicide and the role of public
outcry in shaping effective preventive measures.

Such attacks constitute crimes under international
law, aiming to dismantle healthcare systems and jeop-
ardize global health security. Preventing medicide
requires raising public awareness, strengthening in-
ternational mechanisms, building resilient healthcare
infrastructure, and enhancing local crisis management
capacities. Protecting healthcare systems is not only
essential for affected populations but also a strategic
imperative for global health security.

The case of Gaza underscores the systematic de-
struction of healthcare facilities, ambulances, and
medical personnel, violating ethical norms and crip-
pling all components of the healthcare system. These
attacks exacerbate public health crises and threaten
global stability, making immediate and coordinated
international action indispensable.

This study has certain limitations. The retrospec-
tive reliance on open-source data may have led to the
exclusion of unreported incidents, and field condi-
tions likely constrained data collection. Additionally,
the cross-sectional design limits the ability to assess
the long-term impacts of the attacks. Future research
should prioritize examining the prolonged effects of
such attacks on healthcare system sustainability to in-
form more effective policy recommendations.

The systematic attacks on healthcare services in
the Gaza Strip represents a significant threat to pub-
lic health and a stark violation of international hu-
manitarian law. This study highlights the profound
and multifaceted impacts of these attacks, including
the disruption of healthcare infrastructure, the loss
of lives, and the erosion of trust in health systems.
By analyzing a one-year period of conflict, the find-
ings underscore the urgent need for strengthened in-
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ternational efforts to safeguard healthcare services in

conflict zones. While these observations reveal the

severity of the challenges faced, they also point to

the importance of developing comprehensive policies

aimed at protecting health systems and ensuring resil-

ience against future threats. Addressing these issues is

critical not only for the affected populations but also

for upholding humanitarian principles and promoting

global health security.
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Long-term impact of COVID-19
restrictions on physical activity and
social interactions in young adults

Genc yetiskinlerde COVID-19 kisitlamalarinin
fiziksel aktivite ve sosyal etkilesimler
Uzerindeki uzun ddénem etkisi

Abstract

Aim: Coronavirus Disease 2019 (COVID-19) was declared pandemic by World Health Organization on March 1,
2020. Restrictions to prevent the spread of the infection brought about global quarantine process and affected
people’s physical activity and social interactions. Although COVID-19 restrictions are over today, long-term impact
of the restrictions are unclear. The aim of this study is to investigate the long-term impact of COVID-19 restric-
tions on physical activity and social interactions in young adults, depending on whether they had a history of
COVID-19 or not.

Methods: This study was conducted with young adults after COVID-19 restrictions. Young adults answered a
demographic form and a COVID-19-related questionnaire created by researchers. Physical activity was evaluated
with International Physical Activity Questionnaire-Short Form (IPAQ-SF) and calculated in metabolic equivalent
(MET). Social interaction anxiety and social phobia were assessed with Social Interaction Anxiety Scale (SIAS)
and Social Phobia Scale (SPS), both scored between 0-80, with higher scores indicating greater severity. Data
were analyzed using Statistical Package for Social Sciences (SPSS) 22.0. Normality was assessed by the Kol-
mogorov-Smirnov test. Parametric data were compared using the Independent Samples t-Test, and categorical
variables with the Chi-Square test. p<0.05 was considered significant.

Results: A Total of 163 young adults (age: 22.17 £ 1.73 years, COVID-19/non-COVID-19: 71/92, IPAQ-SF: 1660.83 +
1728.84 MET, SIAS: 28.77 + 13.53 SPS: 22.60 + 15.96) participated. We found a statistically significant difference
between COVID-19 groups according to the days spent outdoors [52.1% versus 66.3%, COVID-19 (0-3 days) versus
non-COVID-19 (4-7 days), p = 0.025]. There was no statistically significant difference in IPAQ-SF (p = 0.428), SIAS
(p = 0.540), and SPS (p = 0.971) according to having history of COVID-19.

Conclusion: Having history of COVID-19 does not affect physical activity and social interactions after restrictions
in young adults. However, considering that COVID-19 group spent outdoors less often, we think that impact of
COVID-19 restrictions is still open to research.

Keywords: COVID-19; social interaction; young adult

Oz

Amag: Dinya Saglik Orgitd, 11 Mart 2020>de koronavirls hastaligi-2019u (COVID-19) pandemi olarak ilan etti.
Enfeksiyonun yayilmasini énlemek amaciyla getirilen kisitlamalar, diinya ¢apinda bir karantina strecine yol acti ve
insanlarin fiziksel aktivitelerini ve sosyal etkilesimlerini etkiledi. COVID-19 kisitlamalari buglin sona ermis olmasina
ragmen, kisitlamalarin uzun vadeli etkileri belirsizdir. Bu ¢alismanin amaci, COVID-19 kisitlamalarinin uzun dénem
etkilerinin, bireylerin COVID-19 gecmisi olup olmamasina bagdli olarak, genc yetiskinlerde fiziksel aktivite ve sosyal
etkilesimler Uzerindeki etkisini arastirmaktir.

Yéntemler: Calismamiz COVID-19 kisitlamalarindan sonra geng yetiskinlerle gerceklestirilmistir. Geng yetiskinler,
arastirmacilar tarafindan olusturulan demografik bilgi formu ve COVID-19 ile ilgili anketi yanitladi. Fiziksel aktivite,
Uluslararasi Fiziksel Aktivite Anketi-Kisa Form (UFAA-KF) ile degerlendirildi ve metabolik esdeder (MET) olarak
hesaplandi. Sosyal etkilesim kaygisi ve sosyal fobi; Sosyal Etkilesim Kaygi Olcedi (SEKO) ve Sosyal Fobi Olcegi
(SFO) ile degerlendirildi; her iki 6lcek de 0-80 arasinda puanlanir ve daha yilksek puanlar daha buyik siddeti
g6sterir. Calismanin verileri Statistical Package for Social Sciences (SPSS) 22.0 ile analiz edildi. Normallik analizi,
Kolmogorov-Smirnov testiyle gerceklestirildi. Parametrik veriler Independent Samples t-Test ile karsilastirildi. Ka-
tegorik degiskenler icin Ki-Kare testi kullanildi. p<0.05 anlamli kabul edildi.

Bulgular: Toplamda 163 genc yetiskin (yas: 22,17 1,73 yil, COVID-19 gecirmis/COVID-19 gecirmemis: 71/92, UFAA-
KF: 1660,83 + 1728,84 MET, SEKO: 28,77 + 13,53, SFO: 22,60 + 15,96) calismaya katildi. COVID-19 gecirme duru-
muna gore belirlenen gruplar arasinda disarida gecirilen gunler agisindan istatistiksel olarak anlamli fark bulundu
[%521'e karsI %66,3, COVID-19 gecirmis gruba (0-3 glin) karsi COVID-19 gegirmemis grup (4-7 gun), p = 0,025].
COVID-19 gecirme durumuna gére belirlenen gruplar arasinda UFAA-KF (p = 0,428), SEKO (p = 0,540) ve SFO (p
=0,971) acisindan istatistiksel olarak anlamli fark bulunmadi.

Sonug: COVID-19 gecirme dykusu, kisitlamalardan sonra geng yetiskinlerde fiziksel aktivite ve sosyal etkilesimleri
etkilememektedir. Ancak, COVID-19 gecirmis grubun daha az siklikla disarida zaman gecirdigi g6z 6nune alindi-
ginda, COVID-19 kisitlamalarinin etkisinin arastirmaya acik oldugunu distinmekteyiz.

Anahtar Sozciikler: COVID-19; genc eriskin; sosyal etkilesim
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19), which started
in Wuhan, China, was declared a pandemic by the
World Health Organization (WHO) on March 11,2020
(1).In order to control the COVID-19 pandemic, some
measures have been taken, such as social distancing
rules, closure of schools, universities, and workplaces,
reducing the use of public places, and restrictions on
sports and cultural events. These interventions, recog-
nized for their effectiveness in curtailing the transmis-
sion of the virus, successfully addressed the immediate
public health crisis (2,3). Although these restrictions
were effective in preventing the spread of infection,
they caused health problems (4).

The implementation of curfews in response to the
COVID-19 pandemic has profoundly disrupted daily
routines, significantly impacting individuals’ engage-
ment in physical activities. This paradigm shift in
lifestyle, a direct consequence of pandemic-induced
restrictions, stands as a pivotal factor influencing the
physical fitness of diverse populations (5,6). Through-
out the pandemic, the dangers associated with physi-
cal inactivity and a sedentary lifestyle have emerged as
tangible threats, affecting both the health of those in-
fected with the virus and the broader community. Re-
search underscores the critical role of maintaining an
active lifestyle, particularly during periods of restrict-
ed mobility, to counteract the potential adverse health
outcomes associated with sedentary behavior and pro-
mote robust physical fitness (7,8). The consequences
of prolonged physical inactivity extend beyond the
immediate concerns of viral transmission. Long-term
physical inactivity can affect biopsychosocial health by
affecting many systems in the body (5). Most studies
that were conducted in the healthy adult population
show that physical inactivity behaviors are prolonged
due to the COVID-19 restrictions, and the physi-
cal activity level of individuals with chronic diseases,
middle-aged people, and especially women decreases
significantly (9,10).

Social interaction serves as the lifeblood of human
connection, epitomizing the intricate dance of infor-
mation exchange and interpersonal engagement that
binds communities together (11). Communicating
and interacting with others is crucial to maintaining
social relationships and building social connectedness

(12). Also, the exchange of information and shared ex-
periences within social contexts can influence lifestyle
choices, including exercise habits and participation in
physical activities. In supportive social environments,
individuals may be more motivated to engage in fit-
ness-related behaviors, such as joining group exercise
classes or participating in recreational sports (13).
Health and disease encompass psychosocial states as
well as physiological experiences. This reciprocal rela-
tionship between health and social interaction under-
scores the interconnectedness of human experience.
Just as health can shape the quality and frequency
of social interactions, so too can social connected-
ness impact individual well-being. Recognizing this
symbiotic relationship is essential for fostering envi-
ronments that support holistic health and resilience.
Therefore, factors that negatively affect an individual’s
health can easily affect a person’s communication and
relationships (14,15). Accordingly, it can be said that
social distance rules and restriction strategies associ-
ated with the COVID-19 pandemic have the potential
to reduce the frequency or quality of an individual’s
social interactions (16). As of March 2020, restrictions
were applied in Tiirkiye to ensure physical distancing
requirements and prevent the spread of the pandemic.
A curfew was initiated due to COVID-19 restrictions.
Shopping malls, restaurants, and cafes were closed,
and entertainment, art, and cultural activities were
postponed. Face-to-face education was paused, and
online distance education started. These restrictions
have been suspended since March 2021 (17).

There are studies on the impact of quarantine mea-
sures taken during the COVID-19 pandemic on indi-
viduals’ physical or social activities (18-20). Although
these studies provide information about physical and
social health status during the COVID-19 pandemic,
they did not mention the return and adaptation to phys-
ical and social activities after COVID-19 restrictions in
young adults. We think that individuals with a history of
COVID-19 may face difficulties in the adaptation pro-
cess after COVID-19 restrictions, and this may change
their participation in physical and social activities. The
aim of this study is to investigate the long-term impact
of COVID-19 restrictions on physical activity and so-
cial interactions in young adults, depending on whether
they had a history of COVID-19 or not.
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—
MATERIAL AND METHODS
Study design

This prospective and cross-sectional study was con-

ducted in accordance with the Declaration of Helsinki.
The study was approved by the Bezmialem Vakif Uni-
versity Non-Interventional Research Ethics Committee
(date: 23.06.2022, decision no: 2022/186). This study
was registered at ClinicalTrials.gov (¥NCT06135623).
This study was conducted as an online survey on
‘Google Forms. All young adults took part in the study
voluntarily, gave informed consent to participate. Data
were collected in June-November 2022.

Participants

Young adults aged 18-25 without intellectual disabili-
ties were included in the study. The online survey was
delivered to approximately 2,500 people and viewed
by nearly 1,000 people. 563 people excluded due to
age. 274 young adults did not fill out the complete sur-
vey. The remaining 163 young adults participated in
the study. Participants were divided into two groups:
COVID-19 and non-COVID-19 group, depending on
whether they had a history of COVID-19 or not.

Outcomes

Demographic and COVID-19-related characteristics
of young adults were assessed with a questionnaire
constituted by the researchers. Physical activity levels
were scored with the International Physical Activity
Questionnaire-Short Form (IPAQ-SF). The anxiety
and phobia experienced by the participants during
their social interactions were evaluated with the Social
Interaction Anxiety Scale (SIAS) and Social Phobia
Scale (SPS). Evaluations in the study used self-report-
ed data.

Demographic characteristics and COVID-19-
related questionnaire

Demographic information form included questions
about gender, age, height, weight, smoking, using al-
cohol, chronic disease, and accommodation (dormi-
tory, family home, alone). In the COVID-19-related
questionnaire, which was constituted by the research-
ers, questions were asked about the post-COVID-19
pandemic. In this questionnaire, the presence of a
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COVID-19 history, vaccination status, frequency of
days spent outdoors, and frequency of participation
in cultural and social activities after restrictions were
questioned.

International physical activity questionnaire
short form

The short form of the International Physical Activity
Questionnaire (IPAQ-SF) was used to determine the
physical activity levels. The questionnaire includes a
total of 7 questions in 4 separate sections about activi-
ties done for at least 10 minutes in the last 7 days. The
first two questions are about vigorous physical activ-
ity, the next two questions are about moderate physi-
cal activity, the next two questions are about walking
activity, and the last question is about time spent sit-
ting. The activities in the questionnaire are scored as
“Metabolic Equivalent-minutes/week (MET min/wk)”
(Total physical activity min/wk: Time spent on vigor-
ous + moderate + walking; MET min/wk: 8 x vigor-
ous + 4 x moderate + 3.3 x walking). Physical activity
levels are classified as inactive (< 600 MET min/week),
active (600 - 3000 MET min/week), and very active (>
3000 MET min/week) (21-23).

Social interaction anxiety scale

Social interaction anxiety levels were measured with
the Social Interaction Anxiety Scale. SIAS, developed
by Mattick and Clarke, measures the anxiety that oc-
curs during a person’s interactions with others. The
scale contains 20 items where the respondent rates how
much each item relates to them using a 5-point Likert
scale, scored as 0 points (not at all), 1 point (slightly),
2 points (moderately), 3 points (very), 4 points (ex-
tremely). The total score is calculated by summarizing
all item scores, meaning that all total scores on SIAS
vary between zero and 80. A high score indicates a
high level of anxiety (24).

Social phobia scale

Social phobia levels were evaluated using the Social
Phobia Scale. SPS, developed by Mattick and Clarke, is
a scale used to assess symptoms such as fear of being
watched that occur during routine activities such as eat-
ing, drinking, or writing. SPS is comprised of 20 items,
where each item is rated on a five-point scale, ranging
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from 0 (not at all) to 4 (extremely). The total score is
calculated by summarizing all item scores, meaning that
all total scores on SPS vary between zero and 80. A high
score indicates a high level of social phobia (24). SIAS
and SPS are two interrelated and complementary scales
used to measure social situations (25).

Statistical analyses

Statistical Package for Social Sciences (SPSS Inc.,
Version 22.0, Chicago, IL., USA) statistical program
was used in the data analysis of the study. To
select the appropriate advanced statistical analyses
for this analysis, whether the distribution of the
data groups was normal or not was determined by
the “One-sam-ple Kolmogorov-Smirnov” test. The
one-sample Kol-mogorov-Smirnov test is used to test
whether a sample comes from a specific distribution.
We can use this procedure to determine whether a
sample comes from a population that is normally
distributed. Parametric variables were expressed as
mean * standard deviation (Mean = SD), descriptive
variables were expressed as percentages. Pearson
correlation coefficients were calculated to test for

overall relationships between the contributor
variables and International Physical Activity
Questionnaire Short Form, Social Interac-tion

Anxiety Scale, and Social Phobia Scale scores, and
between COVID-19 history for defined groups.
Group comparison of categorical data was done with
Chi-Square test. The demographic characteristics of
individuals in both groups and the measurements of
the questionnaires were compared with “Independent
t-Test (Student Test)”.
strength level was evaluated according to Cohen’s

Samples Correlation

Kappa coef-ficient. Correlation strength was
categorized as “very weak” (0.00 - 0.19),
“weak” (0.20 - 0.39), “moderate” (0.40 - 0.59),
“strong” (0.60 - 0.79), and “very strong” (0.80 - 1.00)
(26). In all analyses, p <0.05 (two-sided) values were

considered statistically significant.
I

RESULTS

Demographic characteristics and COVID-19-
related questionnaire

A total of 163 (129 female, 34 male) participants were

included in the study. The period from the beginning
to the end of the restrictions was one year, and the

study was conducted one year after the COVID-19 re-
strictions. The mean age of participants was 22.17 +
1.73 years and 91.4% did not have a chronic disease.
Demographic characteristics of the participants are
presented in table (Table 1.)

While 43.6% (n = 71) of the participants were in-
cluded in the COVID-19 group, 56.4% (n = 92) were
included in the non-COVID-19 group. Participants’
95.1% (n = 155) were vaccinated against COVID-19
infection. There was a significant difference between
the two groups in terms of their thoughts on protect-
ing themselves from COVID-19 infection. During
the COVID-19 pandemic, 52.1% (n = 37) of the CO-
VID-19 group and 72.8% (n = 67) of the non-COV-
ID-19 group thought they could adequately protect
themselves against the risk of contamination (p =
0.008). A statistically significant difference was found
between the groups according to the days spent out-
doors. After the restrictions, 52.1% (n = 37) of the CO-
VID-19 group spent outdoors 0-3 days a week, while
66.3% (n = 61) of the non-COVID-19 group spent 4-7
days a week (p = 0.025). There was no significant dif-
ference between the COVID-19 group and the non-
COVID-19 group in terms of attendance at events
such as concerts/theatres (p = 0.464) and frequency
of going to cafeterias/restaurants (p = 0.995). COVID-
19-related questionnaire results of the participants are
presented in table (Table 2).

IPAQ-SF, SIAS, and SPS

According to the results of our study, no significant dif-
ference was found between the COVID-19 and non-
COVID-19 groups regarding IPAQ-SF (p = 0.428),
SIAS (p = 0.540), and SPS (p=0.971). After COVID-19
restrictions, 53.4% (n = 87) of the participants were
“active” and 31.3% (n = 51) were “inactive” and there
was no statistically significant difference between the
COVID-19 and non-COVID-19 groups (p = 0.114).
IPAQ-SF (MET), SIAS, and SPS scores of the partici-
pants and the comparison results between the groups
are given in table (Table 3, Figure 1). No significant
relationship was found between the having history of
COVID-19 and the IPAQ-SF (MET) (r = 0.062; p =
0.428), SIAS (r = -0.048; p = 0.54), and SPS (r = 0.003;
p=0.971).
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Table 2. Results of COVID-19-related questionnaire of participants

Non-COVID-19

L Total COVID-19 Group
Characteristics Group P
(n=163) (n=71)
(n=92)
Being vaccinated against COVID-19, n (%)
Yes 155 (95.1) 65 (91.5) 90 (97.8) 0.080
No 8(4.9) 6 (8.5) 2(2.2)
Thinking that protected from COVID-19 during the pandemic, n
(%)
0.008
Yes 104 (63.8) 37 (52.11) 67 (72.82)
No 59 (36.2) 34 (47.89) 25(27.18)
Worried about entering crowded places after COVID-19
restrictions, n (%)
0.485
Yes 110 (67.5) 50 (70.4) 60 (65.2)
No 53 (32.5) 21(29.6) 32(34.8)
Reducing social activities after COVID-19 restrictions n (%)
Never 6(3.7) 2(2.8) 4(4.3) 0.910
Sometimes 72 (44.2) 33 (46.5) 39 (42.4) '
Always 85(52.1) 36 (50.7) 49 (53.3)
Going out after COVID-19 restrictions is uncomfortable, n (%)
Yes 97 (59.5) 45 (63.4) 52 (56.5) 0.423
No 66 (40.5) 26 (36.6) 40 (43.5)
Number of days spent outdoors per week after COVID-19
restrictions, n (%)
0.025
0-3 days 68 (41.72) 37 (52.11) 31(33.69)
4-7 days 95 (58.28) 34 (47.89) 61 (66.31)
Attendance at concert/theatre events after COVID-19 restrictions,
n (%)
0.464
Yes 144(88.34) 61 (85.91) 83(90.21)
No 19 (11.66) 10 (14.09) 9(9.79)
Decrease in the frequency of going to cafes/restaurants after
COVID-19 restrictions, n (%)
0.995
Yes 6(3.68) 2(2.82) 4(4.35)
No 157(96.32) 69 (97.18) 88 (95.65)
Frequency of meeting with friends after COVID-19 restrictions,
n (%)
None 3(1.8) 2(2.8) 1(L1) 0.286
Once a week 57 (35) 27 (38.0) 30 (32.6)
Two or more per week 103 (63.2) 42 (59.2) 61 (66.3)
Group or individual activity preference after COVID-19
restrictions, n (%)
0.334
Group 65 (39.9) 25(35.2) 40 (43.5)
Individual 98 (60.1) 46 (64.8) 52 (56.5)
Family/friend relationships affected after COVID-19 restrictions,
n (%)
Never 23 (14.1) 9 (12.7) 14 (15.2) 0.507
Sometimes 111 (68.1) 48 (67.6) 63 (68.5)
Always 29 (17.8) 14 (19.7) 15 (16.3)
Changes in habits after COVID-19 restrictions, n (%)
Never 13 (8) 3(4.2) 10 (10.9) 0.152
Sometimes 103 (63.2) 45 (63.4) 58 (63.0) '
Always 47 (28.8) 23 (32.4) 24 (26.1)
* COVID-19: Coronavirus Disease 2019, n: number of participants, %: Percentage, p-values <0.05 were considered significant. Bold denotes
p<0.05
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Table 1. Demographic characteristics of participants

. Total COVID-19 Group Non-COVID-19 Group
Characteristics 4

(n=163) (n=71) (n=92)

Age (years), mean + SD 22.17 £ 1.73 2244 +1.96 21.96 + 1.50 0.085"

Sex, n (%)

Female 129 (79.1) 58 (81.7) 71(77.2) 0.562°

Male 34 (20.9) 13 (18.3) 21(22.8)

Height (cm), mean + SD 168.30 + 8.17 168.76 + 7.51 167.95 + 8.66 0.5357

Weight (kg), mean + SD 62.62 +12.06 61.42 £9.92 63.54 +13.44 0.267°

Smoke, n (%)

Yes 43 (26.4) 18 (25.4) 25(27.2) 0.859%

No 120 (73.6) 53 (74.6) 67 (72.8)

Alcohol, n (%)

Yes 56 (34.4) 26 (36.6) 30 (32.6) ot

No 107 (65.6) 45 (63.4) 62 (67.4)

Chronic diseases, n (%)

Yes 14 (8.6) 8 (11.3) 6 (6.5) 0.399"

No 149 (91.4) 63 (88.7) 86 (93.5)

Accommodation, n (%)

Dormitory 39 (23.9) 14 (19.7) 25 (27.2) 0318"

Family Home 105 (64.4) 48 (67.6) 57 (61.9)

Alone 19 (11.7) 9 (12.7) 10 (10.9)

* COVID-19: Coronavirus Disease 2019, n: number of participants, SD: standard deviation, cm: centimeter, kg: kilogram. p-values were

calculated from “Independent Samples t-Test and *Chi-Square test. p-values <0.05 were considered significant.

Table 3. IPAQ-SF, SIAS and SPS scores of participants

D Total COVID-19 Group Non-COVID-19 Group

ependent outcomes P
(n=163) (n=71) (n=92)

IPAQ-SF MET total score, mean + SD 1660.83 + 1728.84 1538.30 +£ 1747.84 1760.29 + 1705.99 0.428°

IPAQ-SF MET Category, n (%)

<600 MET (Inactive) 51 (31.3) 25 (35.2) 26 (28.3) o114t

600-3000 MET (Active) 87 (53.4) 39 (54.9) 48 (52.2)

>3000 MET (Very Active) 25 (15.3) 7(9.9) 18 (19.5)

SIAS, mean + SD 28.77 £13.53 29.52 £ 13.64 28.20 £13.49 0.540°

SPS, mean + SD 22.60 £ 15.96 22.54 £16.50 22.64 £15.62 0.971¢

* COVID-19: Coronavirus Disease 2019, SD: standard deviation, IPAQ-SF: International Physical Activity Questionnaire Short Form, MET:

metabolic equivalent, SIAS: Social Interaction Anxiety Scale, SPS: Social Phobia Scale, n: number of participants. p-values were calculated

from “Independent Samples t-Test and *Chi-Square test. p-values <0.05 were considered significant.

I
DISCUSSION AND CONCLUSION
This study investigated the long-term impact of CO-

VID-19 restrictions in terms of physical activity and
social interactions in young adults by comparing CO-
VID-19 and non-COVID-19 groups. As a result of the
main findings of the study, no significant relationship
was found between the having history of COVID-19
and IPAQ-SF (MET), SIAS, and SPS. To the best of
our knowledge, this is the first study to investigate the

physical activity and social interaction levels of young
adults after COVID-19 restrictions.

The prevailing consensus within studies under-
scores the critical importance of maintaining physical
activity even during the COVID-19 quarantine. This
recommendation stems from the well-established un-
derstanding that regular exercise is integral to overall
health, immune function, and mental well-being. How-
ever, certain studies present a contrasting narrative, in-
dicating a discernible decrease in the level of physical
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Figure 1. IPAQ-SF (MET) (a), SIAS (b), and SPS (c) results accord-
ing to the COVID-19 and non-COVID-19 Groups (CI: Confidence
Interval, COVID-19: Coronavirus Disease 2019, MET: metabolic
equivalent, SIAS: Social Interaction Anxiety Scale, SPS: Social Pho-
bia Scale)

activity associated with the quarantine process (27,28).
The reported positive influence of increased physical
activity on healthy lifestyle behaviors among college
students aged 18-25 unveils a compelling connection
that goes beyond mere exercise routines. This obser-
vation resonates with the broader understanding that
physical activity serves as a linchpin for fostering com-
prehensive well-being, especially during a pivotal life
stage (29). The research conducted by Gjaka et al. of-
fers a poignant glimpse into the repercussions of CO-
VID-19 restrictions on the lifestyle choices of young
people, presenting a narrative of decreased physical
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activity and an upsurge in sedentary behavior (30). In
another study conducted with young individuals and
students, it was seen that the COVID-19 period led to
decreased physical activity and increased sitting time
(31). The synthesis of these studies collectively signals
a concerning decline in physical activity levels among
young adults throughout the COVID-19 pandemic.
The implications are far-reaching, emphasizing the
need for targeted interventions and tailored public
health initiatives to counteract the potential long-term
consequences on physical well-being during periods
of societal upheaval. According to our study, having a
history of COVID-19 does not affect physical activity
after COVID-19 restrictions. We think that the reason
for this situation is that COVID-19 restrictions are ap-
plied equally to the entire society. In addition, the high
vaccination rates of our participants may have had an
impact on adaptation to physical and social activities.
It is known that the COVID-19 pandemic causes
changes in the social anxiety levels of individuals (32).
Long et al., emphasized that the COVID-19 pandemic
may have an impact on the weakening of social rela-
tionships and relational mechanisms (33). Gough et al.
showed that COVID-19 restrictions reduced levels of
social interaction in older adults in Australia. This em-
pirical evidence underscores the pervasive nature of
the pandemic’s influence, transcending geographical
boundaries and affecting diverse demographic groups
(18). A notable revelation emerges when considering
the impact of the pandemic on individuals with dif-
ferent personality traits. Contrary to expectations,
the pandemic appears to be an equalizer in its effects,
impacting both introverted and extroverted individu-
als uniformly (34). In our study, it was observed that
having a history of COVID-19 did not affect social
interaction and social phobia after COVID-19 restric-
tions. The fact that the COVID-19 pandemic occurred
in a period when technology was used intensively, and
communication could be easily maintained online
may be a reason for the lack of difference. The continu-
ous utilization of online platforms for communication,
education, and physical therapy during the pandemic
may have played a pivotal role in fostering a smoother
transition for participants in adapting to physical and
social activities post-restrictions. This observation
implies that the familiarity and reliance on technol-



Oztoprak et al.

Long-term impact of COVID-19 restrictions gy

ogy served as a bridge to maintain social connections,
even in the absence of physical proximity (35, 36).
Therefore, participants’ adaptation to physical and so-
cial activities was easier after the restrictions, whether
they had a history of COVID-19 or not. This finding
leads to the need for more in-depth investigation of
the numerous factors affecting post-pandemic social
behavior. It highlights the need for a nuanced under-
standing of the intricate interplay between personal
experiences, societal shifts, and individual resilience
in shaping the post-pandemic social landscape.

This study has successfully delved into the complex
landscape of sentiments surrounding the reintegration
into physical and social activities post-COVID-19 re-
strictions. The achievement of this goal is underscored
by the adoption of a sophisticated multidimensional
evaluation method, a strategic approach that scruti-
nized not only the repercussions on physical health
but also the intricate dynamics influencing social well-
being. By employing multidimensional evaluation,
this study transcends traditional analyses, recognizing
the inherent interconnection between physical and so-
cial dimensions of human experience. It goes beyond
the surface, providing a holistic understanding of how
the restrictive measures implemented during the pan-
demic have shaped individuals’ responses to both the
altered physical landscapes and the transformed social
dynamics. However, the current study has some limi-
tations. Firstly, we did not evaluate the participants be-
fore and during the pandemic. Secondly, the research
was conducted via the internet, and therefore, the
method could not be controlled at an optimum level.
However, being online has increased the accessibility
of working. Finally, we think that the high gender dif-
ference of the participants in our study (79.1% female,
20.9% male) may cause a change in parameters. Also,
it should not be ignored that the measures taken dur-
ing the COVID-19 period differ according to region
and population (37). According to the results of our
study, multidimensional physical and social evalua-
tions, including possible social problems, should be
determined in young adults and, if necessary, their re-
habilitation should be provided by health professionals
especially physiotherapists (38).

In conclusion having a history of COVID-19 does
not affect physical activity and social interactions after

COVID-19 restrictions in young adults. However, a
noteworthy observation is the reduced time spent out-
doors by the COVID-19 group after the restrictions.
This observation prompts further inquiries into the
nuanced effects of COVID-19 measures on individu-
als’ behaviors, particularly with respect to outdoor ac-
tivities and their potential ramifications on physical fit-
ness. The implications of reduced outdoor time could
have a cascading effect on physical health, potentially
influencing overall fitness levels and wellness. It is con-
ceivable that the altered patterns of outdoor engage-
ment may correlate with changes in exercise routines,
access to fitness facilities, and motivation for physical
activity. Understanding these dynamics is crucial, not
just for assessing the immediate post-restriction pe-
riod but also for anticipating and mitigating potential
long-term consequences on the physical well-being of
the population. As we navigate the aftermath of the
pandemic, it becomes increasingly evident that the
full scope of the impact of COVID-19 restrictions is
still unclear. Therefore, we assert that comprehensive
and longitudinal studies are imperative to unravel the
complex interplay between the pandemic, its associat-
ed restrictions, and the long-term behaviors, choices,
and physical fitness of individuals, especially among
the younger demographic. It is only through a thor-
ough exploration of these factors that we can gain a
more accurate understanding of the lasting repercus-
sions and inform public health strategies and interven-
tions effectively.
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Phenotypic and molecular
determination of biofilm formation

and antibiotic resistance of coagulase
negative staphylococci isolated from
food samples of animal origin in Turkey

Turkiye'de hayvansal kaynakli gida
orneklerinden izole edilen koagulaz negatif
stafilokoklarin biyofilm olusturmalari ve
antibiyotik direncliliklerinin fenotipik ve
molekuler olarak belirlenmesi

Meryem Burcu Kulahci',

Abstract Ebru Beyzi?, Sumru Citak’
Aim: This study aimed to investigate the antibiotic resistance and biofilm formation characteristics of the ' Department of Biology,
coagulase-negative Staphylococcus (CNS) isolated from various animal food samples (raw milk, cheese, Faculty of Science, Gazi
chicken, meat). University

Methods: A total of 60 Staphylococcus isolates collected from various animal food samples (raw milk, 2 Department of Medical
cheese, chicken, meat) were obtained from the frozen culture collection of the Microbiology Laboratory of Services and Techniques,
the Gazi University. The isolates were assessed regarding antibiotic resistance, biofilm and s-layer forma- Vocational School of Health

tion, and biofilm-associated genes. Services, Gazi University

Results: In total, 22 CNS isolates were identified. The CNS isolates were highly resistant to fosfomycin
(68.2%; 15/22), fusidic acid (63.6%, n=14/22), and tetracycline (59.1%, n=13/22). There was an intermediate
resistance to other antibiotics as well. There was very strong slime production (54.5%, n=12/22) and S-
layer production (40.9%, n=9/22). The biofilm formation of CNS isolates was better at 24 hours. Regarding
the biofilm-producing genes, 10 (45%) of 22 CNS isolates were positive for the icaA gene, and 4 (18%)
isolates were positive for the icaD gene, while all of the isolates were negative for the bap gene.
Conclusion: The CNS existing in foods from animals may lead to public health problems with clinical
implications as a result of being one of the important factors associated with antibiotic resistance. The
bacteria that can gain antibiotic resistance and biofilm formation capabilities in the stages of production
and consumption may be a critical healthcare issue for humans and animals.
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INTRODUCTION

Coagulase-negative staphylococci (CNS) have been
considered commensal or opportunistic microorgan-
isms that could impact the health of humans and ani-
mals. The CNS seems important regarding food safety,
as they possess the potential to contaminate food prod-
ucts derived from animals, including minced meat,
cheese, raw chicken meat, milk, and sausage (1-3).

The emergence of antimicrobial resistance in patho-
genic bacteria presents a significant issue attributable to
the indiscriminate administration of antibiotics for both
the treatment and prophylaxis of infections in animals,
coupled with their utilization as growth promoters in
animal husbandry and medical therapies. The preva-
lence of antibiotic resistance among bacterial popula-
tions has escalated concomitantly with the heightened
application of antibiotics within both community set-
tings and the food production sector (4).

The slime factor is a glycocalyx material with an
amorphous capsule structure consisting of 40% carbo-
hydrates and 27% proteins. The slime is an extracellular
polysaccharide that provides adhesion to plastic and
metal surfaces and gives the bacteria an antiphagocytic
property while preventing the entry of antimicrobials
into the bacteria. The slime production of coagulase-
negative and positive Staphylococci is associated with
its virulence as it protects the bacteria from the host
defense while contributing to biofilm formation (5).

The S-layer consists of a (glyco) protein known as
the S-protein with a molecular mass between 40 and
200 kDa. The surface layer proteins crystallize into a
two-dimensional layer outside the bacterial cell wall.
The S-layer is a protective sheath against harmful envi-
ronmental agents and determines the cell shape of ar-
chaea. Pathogens are capable of utilizing variations in
S-layer structures to acclimate to diverse stressors, in-
cluding the immune responses of the host and signifi-
cant environmental fluctuations, whereas non-patho-
genic organisms may employ S-layer variations to ex-
press alternative genes coding for S-layer proteins to
adapt to unfavorable ecological conditions. It has been
suggested that S-layer proteins are involved in cell pro-
tection and surface recognition and may be potential
mediators in the early stages of auto-aggregation and
adhesion (6). Therefore, they may be related to biofilm

formation as a virulence factor.

In the food industry, CNS can adhere to the sur-
faces of various tools and equipment in the factories
and pipelines during the process, transfer, and storage
of foods. The bacteria can grow in a three-dimensional
scaffolding structure with extracellular polymers in
the form of biofilms in trapped wastes. The biofilm is
an exopolysaccharide structure consisting of polysac-
charide-glycocalyx, proteins, phospholipids, teichoic
and nucleic acids, and other polymeric substances (7).

A variety of bacterial and external factors can in-
fluence the adhesion and accumulation. The Staphy-
lococci specifically produce an extracellular polysac-
charide adhesin, which is an intercellular polysaccha-
ride adhesin (PIA) or polymeric N-acetylglucosamine
(PNAG) as mediated by the enzymes encoded by the
icaADBC operon. The genes in this operon are icaA
and icaD (8). Recently, a protein called bap (biofilm
associated protein), which was identified in S. aureus,
has been reported to be associated with skin biofilm
formation in animals. The bap gene encodes a large
protein of 2,276 amino acids (aa) and is known to pro-
mote both primary binding to inert surfaces and inter-
cellular adhesion (9).

The food of animal origin may be associated with
antibiotic resistance and cross-contamination of CNS,
as well as biofilm formation in the chain from source
to consumer due to misuse of antibiotics, inadequate
processing, and non-compliance with hygiene rules.
At this point, it is critical to investigate the impact of
CNS in the food of animal origin (10).

This study aimed to investigate the prevalence of
antibiotic resistance, S-layer, slime production, and
biofilm formation characteristics of the CNS isolated
from various animal food samples (raw milk, cheese,
chicken, meat) collected from Ankara, the capital of
Turkey.

|
MATERIAL AND METHODS

Bacterial isolates

A total of 60 Staphylococcus isolates were obtained

from the frozen culture collection of the Microbiology
Laboratory of the Faculty of Science, Gazi University.
These isolates were collected from various food sam-
ples (raw milk, cheese, chicken, meat) between June
2021 and June 2022. The isolates were stored at -20°C
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in a glycerol Brain Heart Infusion medium (LabM,
UK) and recovered in Triptic Soya Broth (Merck, Ger-
many) at 37°C overnight. Ethics committee approval is
not required since bacterial isolations were made from
food samples sold in markets, and our research had no
human studies or clinical isolates.

Identification of staphylococcus isolates and
determination of antibiotic resistance

The isolates were obtained as pure cultures using Man-
nitol Salt Agar (LabM, UK). The isolates were identi-
fied at the Microbiology Laboratory of Gazi University
Hospital with MALDI-TOF MS. The determination of
antibiotic resistance status as MIC value with VITEK 2
Compact (BioMérieux) device, according to the MIC
values in the EUCAST 2023 (11) guideline.

Determination of biofilm-forming properties
of CNS isolates

Congo red agar method: This study was conducted ac-
cording to the method previously described by Free-
man et al., 1989 (12). The isolates were inoculated on
Congo red agar, and black colonies formed as a result
of growth were considered biofilm positive, while red
or pink colored colonies were considered biofilm nega-
tive. Biofilm-producing S. aureus ATCC 25923 was used
as a positive control, and non-producing S. epidermidis
ATTCC 12228 was used as a negative control.

Determination of the S layer: The surface layer
(S-layer) of Staphylococcus isolates was determined
by evaluating the growth on TSA (Tryptic Soy Agar,
LabM, UK) medium supplemented with 0.1 mg/mL
Coomassie Brilliant Blue R 250. The presence of the
S-layer was indicated by the observation of a dark blue
color in the middle of the colonies with a light gray
halo around it as a result of the breakdown of proteins
in the medium (13).

Microplate Method: The isolates were cultivated
overnight in 5 mL Luria Bertani broth (LB broth) with-
out NaCl at 37°C under shaking conditions. Active
cultures were diluted to 0.5 McFarland with LB broth
supplemented with 1% glucose, and 130 pl of these sus-
pensions were transferred to 96-well microtiter plates.
At the end of the incubation period, after the wells were
washed twice with sterile distilled water and the plates
were dried at room temperature, 130 pl of 1% crystal
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violet was transferred to the wells and kept at room tem-
perature for 30 minutes. The plates were then washed
twice with sterile distilled water, and 130 pl of ethanol
(96%) was transferred to the wells. After incubating for
30 minutes at room temperature, the dye bound to the
biofilm layer was dissolved. At the end of the incubation,
the dissolved crystal violet dye at OD 570 and OD 595
was measured on an Elisa reader. This experiment was
performed in 3 parallel and 3 replicates for all isolates.
The result of the biofilm measurement was calculated
by subtracting the mean OD values of the control wells
(wells containing only LB broth without NaCl) from the
mean OD values of the three parallel wells according to
the biofilm grading criteria in Table 1 (14).

Detection of biofilm-associated genes of CNS iso-
lates: Genomic DNA isolations of Staphylococcus isolates
were performed in our laboratory using the Thermo
Scientific GeneJet DNA Purification Kit. The protocol
of the commercial kit for DNA isolation was optimized
for CNS isolates, and since the cell wall of Staphylococ-
cus is resistant to lysozyme, lysostaphin (Merck, Ger-
many) was obtained as a cell-wall-degrading enzyme.
The purity and amount of bacterial DNA samples were
determined based on absorbance measurement using a
microvolume spectrophotometer (Biotek, Epoch, USA),
according to the OD values (A260/A280) given by the
DNA samples. DNAs with good purity were stored in
a deep freezer at -20°C to be used for PCR. PCR was
used to detect the presence of icaA, icaD, and bap genes
in CNS isolates from various food samples. The primer
sequences of these genes used in PCR are given in the
table below (Table 2) (15-17).

PCR amplification was performed using Gene-
Mark, Hot Start Master Mix II 5X. After the PCR mix-
ture was prepared, the appropriate Tm was selected for
each gene, and the amplification of the genes was per-
formed with a thermal cycling device (Applied Biosys-
tems). In the cycle, temperatures and times of 94 °C 4
min for initial denaturation, 30 cycles of 94 °C 45 s de-
naturation, 52 °C 30 s binding, 72 °C 1 min extension,
and 72 °C 7 min for final extension were used. For im-
aging, 1% agarose gel, 1 kb DNA ladder was used as a
marker, 1 pL Runsafe dye (Cleaver) and 5 pL amplicon
were mixed and loaded into the wells respectively, run
at 80 V for 45 minutes and visualized with Epi Blue on
an imaging device (Azure Biosystems C200).
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I It was found that the majority of CNS isolates dis-
RESULTS

Identification of staphylococcus isolates and
determination of antibiotic resistance profile
Of 60 Staphylococcus isolates, 22 were identified as
CNS species by MALDI-TOF MS. Of these 22 isolates,
8 were obtained from cheese, 4 from milk, 6 from raw
chicken, and 4 from raw meat. There were 6 differ-
ent species of Staphylococci among 22 isolates. These
were S. epidermidis (40.9%, n=9/22) as the most com-
mon species, which was followed by S. saprophyticus
(22.7%, n=5/22), S. pasteuri (18.2%, n=4/22), S. war-
neri (9.1%, n=2/22), S. haemolyticus (4.5%, n=1/22),
and S. cohnii ssp. urealyticus (4.5%, n=1/22, Table 3).

The CNS isolates were highly resistant to trime-
thoprim-sulfamethoxazole (100%, n=22/22), fosfomy-
cin (68.2%; n=15/22), fusidic acid (63.6%, n=14/22),
and tetracycline (59.1%, n=13/22). The majority of
them were susceptible but showed increased exposure
to levofloxacin (95.5%, n=21/22) and ciprofloxacin
(68.2%, n=15/22). The antibiotic resistance of CNS
isolates is shown in Table 3.

Determination of biofilm-forming properties
of CNS isolates

The biofilm formation characteristics of 22 CNS iso-
lates were evaluated utilizing both phenotypic and
molecular methodologies. The results related to the
phenotypic characteristics of biofilm formation among
the CNS isolates are shown in Table 4.

Table 1. Biofilm grading criteria

played very strong slime production (54.5%, n=12/22).
The others had strong (18.2%, n=4/22) and weak
(18.2%, n=4/22) slime productions, while the oth-
ers (9.1%, n=2/22) were non-producers. The S-layer
production was very strong (40.9%, n=9/22, strong
(18.2%, n=4/22), and weak (4.5%, n=1/22), while the
others (36.4%, n=8/22) were non-producers (Table 4).

Biofilm production of the isolates by the micro-
plate method was studied separately at 24 and 48
hours, and the biofilm production of the plates was
measured at 570 and 595 nm. It was shown that the
biofilm formation of Staphylococcus isolates was better
at 24 hours, and there was no difference between the
measurements at 570 and 595 nm (Table 4).

In the 24-hour microplate study, 3 (13.6%) isolates
showed strong adhesion, 6 (27.3%) isolates showed
moderate adhesion, 13 (59.1%) isolates showed weak
adhesion, 1 (4.5%) isolate showed strong adhesion, 1
(4.5%) isolate showed moderate adhesion, 18 (81.8%)
isolates showed weak adhesion. 2 (9.1%) isolates
showed no adhesion in the 48-hour study (Table 4).

Detection of biofilm-associated genes of CNS
isolates

It was found that 10 (45%) of 22 CNS isolates were
positive for the icaA gene, and 4 (18%) isolates were
positive for the icaD gene, while all of the isolates were
negative for the bap gene. The gene profiles of the iso-
lates are given in Table 5.

Adhesion Biofilm Grade
OD=<OD_ Non-adhesive 0
OD_<OD<2x0D,_ Weak adhesion I
2x0D _<OD<4x 0D Moderate adhesion 11
4x0D_<OD Strong adhesion 111

OD: Optical density, ODC: Optical density of control well

Table 2. Primer sequences

Gene name Primer sequences Amplicon size
icaA Forward(5’-CCTAACTAACGAAAGGTAG-3’) 1315 bp (15)
i
Reverse (5'-AAGATATAGCGATAAGTGC-3) P
. Forward (5- AAACGTAAAGAGGTGG-3)
icaD R R 381 bp (16)
Reverse (5- GGCAATATGATCAAGATAC-3)
Forward (5-CCCTATATCGAAGGTGTAGAATTGCAC-3)
bap 971 bp (17)

Reverse (5-GCTGTTGAAGTTAATACTGTACCTGC-3’)
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Table 3. Identification and antibiotic resistance results of the CNS isolates

Isolates CN CIP LF E CLY LN DAP VA TE TG FOS NF FA ZII?L/
S. haemolitycus MIC* <05 <05 0025 0,5 025 2 025 <05 <1 <012 2128 <l6 <05 <10
(1 Mean S I I S S S S S S S R S S R
S. epidermidis MIC <05 <05 0,5 1 0,25 2 025 <05 <1 <012 >128 <16 <05 <10
(4) Mean S I I S S S S S S S R S S R
S. warneri MIC <05 <05 <0,12 >8 <012 2 05 <05 <1 <012 2128 <16 16 <10
™ Mean S I I R I S S S S S R S R R
S. pasteuri MIC <05 <05 <012 <025 <012 1 025 <05 =216 <012 =128 <16 <0, <10
(12-1) Mean S I I S S S S S S S R S S R
S. epidermidis MIC <05 2 1 <025 025 1 0,5 1 0,25 <8 <16 16 <10
(134) Mean S R I S S S S S R S S S R R
S. pasteuri MIC <0,5 <0,5 <0,12 <0,25 <0,12 1 0,5 <0,5 >16 <0,12 >128 <16 <0,5 <10
(14-1) Mean S I I S S S S S R S R S S R
S. epidermidis MIC <05 2 2 0,5 0,25 1 1 2 <0,12 <8  <l6 8 <10
(25-1) Mean S R R S S S S S R S S S R R
S. epidermidis MIC <05 2 1 <025 0,25 1 1 2 =216 <012 =128 <16 8 <10
(28-1) Mean S R I S S S S S R S R S R R
S. epidermidis MIC  <0,5 2 1 0,5 0,25 1 0,5 2 2 0,25 <8 <16 8 <10
(33-1) Mean S R I S S S S S R S S S R R
S. epidermidis MIC <05 <05 025 0,5 025 2 0,5 1 <1 <0,12 64 <16 <05 <10
(34-1) Mean S I I S S S S S S S R S S R
S. pasteuri MIC <05 <05 <0,12 <025 <012 2 05 <05 =16 <012 =128 <16 <0,5 <10
(35-1) Mean S I I S S S S S R S R S S R

MIC <0,5 <0,5 0,5 1 0,25 4 <0,12 <0,5 <1 <0,12 >128 <16 8 <10
S. saprophyticus (37-1)

Mean S I I S S S S S S S R S R R
S. pasteuri MIC <05 <05 <012 <025 <012 1 05 <05 =216 <012 2128 <16 <0,5 <10
(39-1) Mean S I I S S S S S R S R S S R
S. saprophyticus MIC <05 <05 05 1 025 2 025 <05 =16 05 <8 <16 2 <10
(41A-1) Mean S I I S S S S S R S R S R R
S. cohnii ssp. urealyticus MIC <05 <0,5 1 >8 >4 4 <012 1 216 0,25 <8 <16 16 40
(42-1) Mean S I I R R S S S R S S S R R
S. epidermidis MIC  <0,5 2 1 0,5 <0,12 1 0,5 2 2 <0,12 <8 <16 <10
(43-1) Mean S R I S S S S S R S S S R R
S. warneri MIC <05 <05 025 >8 <012 2 05 <05 <1 <012 2128 <16 16 <10
(44A-1) Mean S I I R S S S S S S R S R R

MIC <05 <05 05 0,5 <012 2 <012 <05 <l <012 <8 <16 8 <10
S. saprophyticus (50-1)

Mean S I I S S S S S S S R S R R
S. epidermidis MIC  <0,5 1 <0,25 0,25 1 0,5 2 <1 <0,12 <8 <16 8 <10
(51-1) Mean S R I S S S S S S S S S R R
S. saprophyticus MIC <05 <05 1 1 025 4 025 <05 =216 025 <8 <16 <05 <10
(53A-1) Mean S I I S S S S S R S R S R R

MIC <05 2 1 >8 >4 2 0,5 2 =216 =128 <16 <10 <10
S. epidermidis (59-1)

Mean S R I R R S S S R R S R S R
S. saprophyticus MIC <05 <05 1 1 0,25 4 025 <05 =16 025 <8 <16 4 <10
(60B-1) Mean S I I S S S S S R S R S R R

*: mg/L, S: Susceptible, I: Susceptible, increased exposure, R: Resistant, CN: Gentamicin, CIP: Ciprofloxacin, LF: Levofloxacin, E: Erythro-

mycin, CLY: Clindamycin, LN: Linezolid, DAP: Daptomycin, VA: Vankomycin, TE: Tetracycline, TG: Tigecycline, FOS: Fosfomycin, NF:

Nitrofurantoin, FA: Fusidic acid, TRI/SUL: Trimethoprim-sulfamethoxazole
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Table 4. Biofilm forming properties of CNS isolates

No Isolate Staphylococcus isolates  Biofilm (slime) S-layer Biofilm Biyofilm
number production production (24 hours) (48 hours)
570 nm 595 nm 570 nm 595 nm

1 1 S. haemolitycus ++ + I II 0 0
2 4 S. epidermidis + o+ I I I I
3 7 S. warneri +++ +++ I I I I
4 12-1 S. pasteuri +++ +++ 1 I I I
5 13A S. epidermidis +++ - I I I I
6 14-1 S. pasteuri +++ +4++ 11T 111 I I
7 25-1 S. epidermidis +++ - I I 0 0
8 28-1 S. epidermidis - - I I I I
9 33-1 S. epidermidis +++ - I I I I
10 34-1 S. epidermidis +++ +++ 11 11 I I
11 35-1 S. pasteuri + +++ I I I I
12 37-1 S. saprophyticus - +++ I I I I
13 39-1 S. pasteuri ++ +++ I I 1I 1I
14 41A-1 S. saprophyticus +++ - I II I I
15 42-1 S. cohnii ssp. urealyticus +++ +++ I I I I
16 43-1 S. epidermidis +++ - I I I I
17 44A-1 S. warneri + ++ I I I I
18 50-1 S. saprophyticus + ++ I I I I
19 51-1 S. epidermidis ++ - 111 111 111 11
20 53A-1 S. saprophyticus +++ ++ I I I I
21 59-1 S. epidermidis +++ - I I I I
22 60B-1 S. saprophyticus ++ ++ I I I I

+: weak slime and S-layer production, ++: strong slime and S-layer production, +++: very strong slime and S-layer production, 0: no adhe-

sion, I: weak adhesion, II: moderate adhesion, III: strong adhesion

|
DISCUSSION AND CONCLUSION

The CNS, which are members of the microbiota of the
skin and mucous membranes of animals and humans,

can also be isolated from milk of animals, foods of ani-
mal origin, and environmental samples (18-21). The
staphylococcus species could be isolated from the ma-
jority of foods of animal origin in our study as well.
The majority of CNS species isolated in our study were
S. epidermidis, which is a member of the normal flora
of skin and mucosa in humans and animals (18,21,22).

In this study, numerous antibiotics were evalu-
ated regarding the antibiotic resistance of the bacte-
ria in the food samples, and resistance to some of the
antibiotics could be detected. This condition may be
associated with the inappropriate use of antibiotics
in animals, which can lead to increased antibiotic re-
sistance in bacteria like Staphylococcus, and resistant
genes may impact the treatment outcomes of humans
and animals (19,20,23,24,25).

It was reported in the study of El-Seedy et al. that
the CNS isolates obtained from the milk of cows with
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Table 5.The biofilm gene profiles of CNS isolates

Number Isolate number Staphylococcus isolates i(i;?sbp) ggl) bp) l();;) 1bp)
1 1 S. haemolitycus - - -
2 4 S. epidermidis - - -
3 7 S. warneri - - -
4 12-1 S. pasteuri + -
5 13A S. epidermidis + -
6 14-1 S. pasteuri + -
7 25-1 S. epidermidis - - -
8 28-1 S. epidermidis - - -
9 33-1 S. epidermidis + - -
10 34-1 S. epidermidis - - -
11 35-1 S. pasteuri - - -
12 37-1 S. saprophyticus - + -
13 39-1 S. pasteuri + -
14 41A-1 S. saprophyticus + + -
15 42-1 S. cohnii ssp. urealyticus - - -
16 43-1 S. epidermidis + - -
17 44A-1 S. warneri - - -
18 50-1 S. saprophyticus + + -
19 51-1 S. epidermidis - - -
20 53A-1 S. saprophyticus - + -
21 59-1 S. epidermidis + - -
22 60B-1 S. saprophyticus + - -
Total 10 (45%) 4 (18%) 0

mastitis were resistant to ampicillin (95.79%), cefoxi-
tin (77.9%), cefuroxime (35.8%), amoxicillin (32.63%)
and clindamycin (18.95%). In the same study, the
bacteria were susceptible to imipenem (100%), en-
rofloxacin (96.84%), chloramphenicol (85.26%), and
vancomycin (84.21%) (21). Yurdakul et al. obtained
the CNS isolates from chicken meat, and the study re-
vealed resistance to ciprofloxacin, erythromycin, tetra-
cycline, and chloramphenicol by 27.2%, 68.1%, 77.2%,
and 27.2%, respectively (2). This difference in antibi-
otic resistance rates may be acceptable because of the
variations in the locations and animal food samples of
CNS isolates.

Biofilms are multicellular communities held togeth-
er by a self-generated matrix of extracellular polymeric

237 Anadolu Klinigi Tip Bilimleri Dergisi, Mayis 2025; Cilt 30, Sayi 2

substance (EPS). The mechanisms used by different
bacteria to form biofilms often vary depending on envi-
ronmental conditions and specific strain characteristics.
Biofilm formation is an important microbial survival
strategy for a large number of pathogens. The transi-
tion from acute infection to chronic infection is often
associated with biofilm formation. Biofilms contribute
to the virulence of the pathogen and significantly affect
the persistence of the pathogen in biological tissues and
inanimate surfaces; because biofilm-associated bacteria
are tightly bound together, this reduces the effectiveness
of detergents, biocides, and antimicrobial agents (26).
The effect of biofilms in chronic infections has increased
the interest in the characterization of genes involved in
biofilm formation (8,17,27). According to our results,



Kulahci et al.

Biofilm formation of animal origin CNS g

the CNS can usually show strong slime formation, and
the rate is strong in almost two-thirds of the isolates.
That high rate also applies to S-layer formation in our
study. The biofilm formation can occur at the maximum
level within 24 hours. The biofilm formation was weak-
er after 48 hours. This condition may be related to the
loss of the adhesion capacity of the bacteria to the plates
during the washing stages of the crystal violet method
(28).

The icaA, icaD, and bap genes are associated with
biofilm formation in CNS. In the Staphylococcus iso-
lates obtained from mastitic milk and cheese process-
ing plants, almost 40% were found to be positive for
slime formation, all samples were positive for icaA and
icaD genes, while bap genes were not detected at all
(9). Similarly, in our study, 45% of CNS isolates were
positive for icaA gene and 18% were positive for icaD
gene, whereas none of the isolates were positive for bap
gene. The lack of bap gene positivity may be attributed
to low frequency of bap gene positivity in Staphylococ-
ci species (29,30).

It was reported that antimicrobial resistance and
biofilm production could be detected in 103 of 137
S.aureus and CNS isolates obtained from sheep and
goats with mastitis. None of the S. aureus isolates car-
ried the bap gene, and 8 of the 18 CNS isolates har-
bored this gene. The icaA gene was detected in S. au-
reus and S. warneri, and icaD was detected only in S.
aureus. None of the isolates carrying the bap gene har-
bored ica genes. None of the biofilm-associated genes
were detected in 14 isolates (31).

It has been shown that poultry can be a source of
CNS, which is capable of biofilm formation. It was
proposed that almost all CNS strains obtained from
broilers were capable of biofilm formation, with more
than half of the isolates being strong or moderate bio-
film producers. The ability to form biofilm limits treat-
ment options and, therefore, increases morbidity and
mortality in poultry, and the demonstration of genes
involved in biofilm formation will provide a genetic
basis for differentiating between symbiotic and poten-
tially invasive CNS strains (18).

It’s recognized that the Polymerase Chain Reaction
(PCR) approach might not sufficiently evaluate the ge-
netic factors at play in biofilm production, as the exis-

tence of a gene does not automatically indicate that the
associated protein is operational, nor does it promise
that this operation affects biofilm development. Con-
sequently, additional investigations employing sophis-
ticated molecular biology methodologies must be pur-
sued to enhance our comprehension of the genetic fac-
tors influencing the adhesive properties of CNS (32).

Staphylococci isolated from milk, cheese, chicken,
and beef can lead to antibiotic resistance and biofilm
formation at a high rate. Antibiotic resistance can be
transferred between bacteria through gene exchange,
and the presence of antibiotic-resistant bacteria in
foods also poses a significant risk. It is very important
to comply with the hygiene and sanitation rules in the
chain from the production of animal foods to the con-
sumer tables, and to carry out continuous inspections
by paying attention to the HACCP control points.

The CNS existing in the foods of animals may lead
to public health problems with clinical implications as a
result of being one of the important factors associated
with antibiotic resistance. A comprehensive examina-
tion of CNS and their antibiotic resistance, in conjunc-
tion with their biofilm formation capabilities, which are
inherently linked to bacterial persistence and patho-
genic behaviors in human contact environments, is es-
sential for effectively regulating and preventing illnesses
related to CNS in both humans and animals.
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Determination of self-care agency and
affecting factors in patients undergoing
cardiac surgery

Kalp ameliyati geciren hastalarin 6z bakim
glicu ve etkileyen faktorlerin belirlenmesi

Abstract

Aim: The aim of this study is to assess the self-care agency in patients who have undergone heart
surgery and to identify the socio-demographic, clinical, and lifestyle factors that influence their
agency to manage their own care.

Methods: This is a descriptive study conducted on 80 patients who underwent cardiac surgery
between April 2023 and September 2023 at a cardiology institute affiliated with a university in
Istanbul and a training and research hospital affiliated with a foundation university in the same
city. Data were collected using the “Sociodemographic Characteristics Form” and the “Self-Care
Agency Scale”. Statistical analysis included the Kolmogorov-Smirnov Test, Shapiro-Wilk Test, Mann-
Whitney U Test, and Kruskal-Wallis Test.

Results: The study found that gender, smoking status, and alcohol consumption significantly influ-
enced self-care agency, with females, non-smokers, and non-drinkers demonstrating higher self-
care scores. Additionally, the presence of chronic diseases, particularly a combination of diabetes
and hypertension, was associated with lower self-care abilities. Physical attributes such as height
and body weight were also negatively correlated with self-care agency scores, indicating that
greater height and weight were linked to lower self-care agency.

Conclusion: A combination of socio-demographic factors, lifestyle habits, and physical characteris-
tics influences self-care agency among heart surgery patients. Lifestyle modification, chronic dis-
ease management, and patient education-focused strategies are critically important for improving
self-care abilities in this patient group.

Keywords: Care; heart surgery; self-care; surgical nursing

Oz

Amag: Bu calismanin amaci kalp ameliyati geciren hastalarda 6z bakim gtictint degerlendirmek ve
kendi bakimlarini yonetme becerilerini etkileyen sosyo-demografik, klinik ve yasam tarzi faktorlerini
belirlemektir.

Yéntemler: Bu calisma Nisan 2023 ile Eylil 2023 tarihleri arasinda istanbul'daki bir tniversiteye
bagl kardiyoloji enstitlst ve ayni sehirdeki bir vakif Universitesine bagl egitim ve arastirma hasta-
nesinde kalp ameliyati gecgiren 80 hasta Uzerinde gerceklestirilen tanimlayici bir arastirmadir. Veriler
“Sosyodemografik Ozellikler Formu” ve “Oz Bakim Guct Olcedi” kullanilarak toplandi. Istatistiksel
analizler Kolmogorov-Smirnov Testi, Shapiro-Wilk Testi, Mann-Whitney U Testi, Kruskal-Wallis tes-
tini icerdi.

Bulgular: Calismada cinsiyet, sigara icme durumu ve alkol tiketiminin 6z bakim gtctnt énemli
Olctide etkiledigi, kadinlarin, sigara icmeyenlerin ve alkol almayanlarin daha yuksek 6z bakim pu-
anlar gosterdigi bulundu. Ek olarak, kronik hastaliklarin varlidi, 6zellikle diyabet ve hipertansiyonun
birlesimi, daha dustk 6z bakim yetenekleriyle iliskilendirilmistir. Boy ve vUcut agirhdi gibi fiziksel
Ozellikler de 6z bakim glcl puanlariyla negatif korelasyon gdstermistir; bu da daha fazla boy ve
kilonun daha dusuk 6z bakim guctyle baglantili oldugunu géstermektedir.

Sonug: Sosyo-demografik faktorler, yasam tarzi aliskanliklari ve fiziksel 6zelliklerin birlesimi, kalp
ameliyati geciren hastalarda 6z bakim gtictnU etkilemektedir. Yasam tarzi degisikligi, kronik hastalik
yonetimi ve hasta egitimi odakli stratejiler, bu hasta grubunda 6z bakim becerilerinin gelistiriimesi
icin kritik 6neme sahiptir.

Anahtar Sézciikler: Bakim; cerrahi hemsireligi; kalp ameliyati; 6zbakim
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Self-care agency in heart surgery patients pg

INTRODUCTION

Heart surgery is a critical intervention for various car-
diac conditions, is associated with significant challeng-
es during the postoperative recovery period. Effective
self-care is essential for patients undergoing heart
surgery, as it directly influences their recovery, qual-
ity of life, and long-term health outcomes (1-3). The
agency of patients to engage in self-care activities, such
as medication adherence, symptom management, and
lifestyle modifications, plays a pivotal role in reducing
hospital readmissions and preventing complications.
Despite the importance of self-care, many patients
struggle with maintaining adequate self-care practices,
leading to suboptimal health outcomes (1,2,4).

Self-care in the context of heart surgery is a multi-
faceted process influenced by various factors, includ-
ing sociodemographic characteristics, clinical factors,
and support from healthcare professionals. Patients’
educational level, income, and employment status are
among the key sociodemographic factors that have
been found to affect self-care abilities. For instance,
patients with higher education levels are more likely
to understand complex medical instructions and ad-
here to prescribed regimens, thereby exhibiting better
self-care behaviors (1). Similarly, a higher income level
provides greater access to resources that facilitate self-
care, such as medications, follow-up appointments,
and healthy food choices (2,4,5).

Clinical factors, including the severity of the car-
diac condition, cognitive function, and the presence
of comorbidities, also significantly impact patients’
self-care abilities. Patients with more severe heart fail-
ure, for instance, often exhibit poorer self-care due to
the complexity of managing their symptoms and the
overwhelming nature of their condition (3). Cognitive
impairment further complicates self-care, as it affects
patients’ agency to remember and correctly perform
self-care tasks. This is particularly evident in older
adults, who are more likely to experience cognitive de-
cline, leading to challenges in managing their health
post-surgery (4).

The support provided by healthcare professionals
is another crucial determinant of self-care. Effective
communication, education, and encouragement from
healthcare providers can enhance patients’ confidence
in managing their condition and performing self-care

activities. Conversely, inadequate support and poor
communication can lead to misunderstandings, non-
adherence to treatment plans, and ultimately, poorer
health outcomes (5). A systematic review of qualita-
tive studies highlighted the importance of patient-
healthcare provider interactions, noting that patients
who perceive their healthcare providers as responsive
and supportive are more likely to engage in effective
self-care (6).

Moreover, psychological factors, such as depres-
sion and anxiety, have been shown to negatively im-
pact self-care behaviors in heart surgery patients.
Depression is particularly prevalent in this popula-
tion and is associated with decreased motivation and
energy to engage in self-care activities (7). Addressing
these psychological factors through appropriate inter-
ventions, such as counseling or medication, is essential
to improving self-care and, consequently, health out-
comes in these patients.

Given the complexity and importance of self-care
in the postoperative period following heart surgery,
there is a need for comprehensive strategies that ad-
dress the various factors influencing self-care (1).
Tailored interventions that consider the individual
characteristics of patients, such as their sociodemo-
graphic background, clinical status, and psychological
well-being, are likely to be more effective in promoting
self-care. Additionally, healthcare providers must be
equipped with the necessary skills to support patients
in their self-care journey, ensuring that they receive
the education, resources, and encouragement needed
to manage their health effectively (3).

Self-care is a critical component of recovery for
heart surgery patients, with multiple factors influenc-
ing its effectiveness. Understanding these factors and
developing targeted interventions is essential to im-
proving patient outcomes and ensuring a successful
recovery. Future research should continue to explore
the complex interplay of these factors and identify
strategies to enhance self-care among this vulnerable
population.

We underscore the vital importance of self-care in
the recovery process and long-term health outcomes
of patients undergoing cardiac surgery. Effective self-
care plays a crucial role in preventing complications,
managing comorbid conditions, and enhancing over-
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all quality of life. While numerous studies have ex-
plored self-care in populations with chronic illnesses,
research specifically focusing on cardiac surgery pa-
tients remains limited. Moreover, the influence of de-
mographic, medical, and lifestyle factors on self-care
capacity within this particular group has not been
adequately addressed. This study seeks to bridge this
gap by evaluating the self-care agency of cardiac sur-
gery patients and identifying the factors that impact it.
We have clarified that the findings contribute to un-
derstanding how patient-specific variables can guide
personalized interventions for improving self-care
outcomes.

I
METHODS

Research design

This study was conducted as a descriptive research

study to determine the self-care agency and the factors
influencing it in patients who have undergone heart
surgery.

Research questions

The study was guided by the following research ques-

tions:

1. What are the mean scores of the self-care agency
scale for patients who have undergone heart sur-
gery?

2. What factors influence the self-care agency levels
of patients who have undergone heart surgery?

Independent variable

The independent variables in this study included de-
mographic and clinical characteristics of the patients.
Specifically, these variables were gender, age, educa-
tion level, income level, employment status, presence
of chronic diseases, type of chronic disease, history of
previous surgeries, regular medication use, smoking
status, alcohol consumption, family history of heart
disease, presence of heart disease among family mem-
bers, height, and body weight.

Dependent variable

The dependent variable in this study was the self-care
agency of the patients, as measured by the scores ob-
tained from the Self-Care Agency Scale. This scale is
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a reliable tool for assessing the agency of patients to
manage their own care, which is essential for recov-
ery and maintaining long-term health outcomes after
heart surgery.

Population and sample

The study was conducted from April 2023 to Septem-
ber 2023. The study population consisted of patients
who underwent heart surgery at a cardiology institute
affiliated with a university in Istanbul and at an educa-
tional and research hospital associated with a founda-
tion university in the same city. The sample size was
determined using a power analysis, performed with
G-Power 3.1.9.4 software. Given the independent vari-
ables and their subgroups, a minimum sample size of
72 patients was required to detect significant differ-
ences with a Type I error rate of 0.05 and a Type II er-
ror rate of 0.20 (power of 0.80) (3). To account for the
possibility of using non-parametric tests, the sample
size was increased by 10%, resulting in a final sample
of 79 patients. The study was completed with 80 pa-
tients, ensuring sufficient statistical power to identify
meaningful relationships between the variables.

Inclusion and exclusion criteria

The inclusion criteria for the study included patients
who consented to participate, had undergone heart
surgery, did not have any communication barriers,
were over 18 years of age, and whose native language
was Turkish. The exclusion criteria were patients who
were admitted to intensive care after surgery and those
who had been diagnosed with a psychiatric disorder.

Data collection

Data for the study were collected using a “ Socio-De-
mographic Characteristics Form” and the “Self-Care
Agency Scale” These instruments were used to gather
comprehensive data on patients’ socio-demographic
characteristics, medical history, and their self-care
abilities, which are critical for their recovery process
post-surgery.

Data collection instruments
Socio-demographic characteristics form
Socio-demographic characteristics form was devel-
oped by the researcher based on a literature review and



Balaban and Bakir

Self-care agency in heart surgery patients pg

comprised 16 questions designed to capture the socio-
demographic and medical background of the patients.
The form included items related to the patient’s age,
gender, marital status, education level, employment sta-
tus, income level, presence and type of chronic diseases,
history of previous surgeries, regular medication use,
smoking and alcohol consumption, family history of
heart disease, height, and body weight. These factors are
recognized in the literature as significant determinants
of self-care behavior in clinical populations (7,8).

Self-Care agency scale

The Self-Care Agency Scale, originally developed by
Kearney and Fleischer in 1979, is used to assess an
individual’s agency to perform self-care activities. The
scale was adapted into Turkish by Nahcivan in 1994
and consists of 35 items rated on a 5-point Likert scale,
with scores ranging from 0 to 140 (9,10). Higher scores
on the scale indicate greater self-care agency. The scale
includes eight reverse-scored items, and higher overall
scores reflect stronger self-care capacities. The Cron-
bach’s alpha coefficient for the scale in this study was
0.93, indicating high reliability (9).

Data collection procedure

Patients were informed about the study, and written
informed consent was obtained using the “Informed
Consent Form”. Data were collected through face-to-
face interviews, ensuring that patients fully understood
the questions and provided accurate information. The
interviewers explained each question in simple and
understandable language, and if the patient did not
understand the question, it was rephrased. Comple-
tion of the Socio-Demographic Characteristics Form
and the Self-Care Agency Scale took approximately
15-20 minutes per patient.

Data analysis and interpretation

Data analysis was performed using the Statistical
Package for Social Sciences (SPSS Inc., version 25.0,
Chicago, IL, USA). The normality of data distribution
was assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. De-scriptive statistics (frequency,
percentage, mean, stan-dard deviation, minimum,
and maximum) were used to summarize the socio-
demographic characteristics of the participants. The
Mann-Whitney U test was applied to compare two in-

dependent groups, while the Kruskal-Wallis test was
used for comparisons among more than two groups.
Statistical significance was set at p<0.05. The
skewness value of the “Self-Care Agen-cy Scale” was
-0.427, the -0.455, and the
Cronbach’s a reliability coefficient was calculated as

kurtosis value was
0.93, indicating high internal consistency.

Ethical considerations

Permission to use the “Self-Care Agency Scale” was
obtained from the researcher who conducted the va-
lidity and reliability studies for the Turkish adaptation
of the scale. Ethical approval for the study was granted
by the Ethics Committee of Maltepe University (date:
23.03.2023, decision no: 2023/07-17). Institutional
permissions were also obtained from the Istanbul
University-Cerrahpasa Cardiology Institute (date:
26.05.2023, decision no: E-69291215-900- 675192),
Maltepe University University Education and Research
Hospital (date: 16.11.2023, no: E-32835138-050.01.01-
274050), and Istanbul University-Cerrahpasa Faculty
of Medicine (date: 22.06.2023, no: E-97248701-300-
742874). The study was conducted in accordance with
the principles of the Declaration of Helsinki. Written
informed consent was obtained from all participants.

I
RESULTS
The study population comprised 80 patients with an

average age of 65,20+11,70 years, ranging from 27 to
96 years. The average height was 173,73+11,04 cm,
and the average body weight was 77,21+12,85 kg. The
majority of the patients were male (76.3%), and most
were married (96.2%). In terms of education, 43.8%
had completed primary school, while 10% were illiter-
ate. Employment status showed that 73.7% were not
employed, with only 26.3% currently working. Regard-
ing income, 61.2% of the patients reported that their
income was equal to their expenses, while 23.8% had
an income less than their expenses. Over half of the
patients (52.5%) were smokers, and 20% consumed
alcohol (Table 1).

The table provides an overview of the medical his-
tory of 80 patients. A significant majority (90%) of the
patients had a chronic disease, with 55.5% suffering
from both diabetes and hypertension, 33.4% having
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Table 1. Socio-demographic characteristics of the patients (n=80)

n (%)
Gender
- Female 19 23.8
- Male 61 76.3
Marital status
- Married 77 96.2
- Single 3 3.8
Education level
- Illiterate 8 10.0
- Primary school 35 43.8
- Middle school 19 23.8
- High school 10 12.5
- University 8 10.0
Employment status
- Employed 21 26.3
- Unemployed 59 73.7
Income level
- Less than expenses 19 23.8
- Equal to expenses 49 61.2
- More than expenses 12 15.0
Smoking status
- Yes 42 52.5
- No 38 47.5
Alcohol consumption
- Yes 16 20.0
- No 64 80.0
- Other 4 10.8

n: Number, %: Percentage

only hypertension, and 11.1% having only diabetes.
Nearly half of the patients (48.8%) had undergone pre-
vious surgery. Regular medication use was very com-
mon, with 95% of the patients reporting that they take
medications regularly. Regarding family history, 46.3%
of the patients had a family history of heart disease.
Among those with a family history, the father was the
most frequently affected family member (83.8%), fol-
lowed by the mother (56.8%) and siblings (24.3%). A
smaller percentage (10.8%) reported that other family
members had heart disease. This data indicates a high
prevalence of chronic conditions and a strong fam-
ily history of heart disease within this patient group,
highlighting the importance of regular monitoring
and preventive care (Table 2).
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The analysis of self-care agency scores showed no
statistically significant difference between genders (p =
0.058). When examining education level, there were no
significant differences in self-care agency scores across
different levels of education (p = 0.278), although
university-educated individuals had the highest mean
rank (54.50), while those with middle school educa-
tion had the lowest (34.13). The mean rank for self-
care agency was 38.74 for employed individuals and
41.13 for unemployed individuals, with no significant
difference (p = 0.686). Income level also did not show
a significant impact on self-care scores (p = 0.676), de-
spite those with less than sufficient income having a
slightly higher mean rank (42.66) compared to those
with more than sufficient income (35.29). However,
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Table 2. Distribution of patients according to their medical history (n=80)

Variables n (%)
Presence of chronic disease

- Yes 72 90.0
- No 8 10.0
Type of chronic disease

- Diabetes 8 11.1
- Hypertension 24 33.4
- Both 40 55.5
Previous surgery

- Yes 39 48.8
- No 41 51.2
Regular medication use

- Yes 76 95.0
- No 4 5.0
Family history of heart disease

- Yes 37 46.3
- No 43 53.8
Family members with heart disease

- Mother 21 56.8
- Father 31 83.8
- Sibling 9 24.3
- Other 4 10.8

n: Number, %: Percentage

smoking status and alcohol consumption were both
significantly associated with self-care agency. Non-
smokers had a significantly higher mean rank (54.53)
compared to smokers (27.81) (p = 0.001), and those
who did not consume alcohol also had significantly
higher self-care scores (mean rank of 44.76) compared
to those who did consume alcohol (mean rank of
23.47) (p = 0.001). These results suggest that lifestyle
factors such as smoking and alcohol consumption are
significantly associated with lower self-care agency
scores (Table 3). Formun UstiiFormun Alt1

The comparison of total Self-Care Agency Scale
scores based on the patients’ medical history revealed
that patients without a chronic disease had significant-
ly higher self-care agency scores (Mean Rank = 67.75)
compared to those with a chronic disease (Mean Rank
= 37.47), with a p-value of 0.001. Among those with
chronic diseases, patients with diabetes had the high-
est self-care scores (Mean Rank = 53.50), followed
by those with hypertension (Mean Rank = 38.77),
and those with both conditions had the lowest scores

(Mean Rank = 31.74), with a significant p-value of
0.022. There were no significant differences in self-care
agency scores based on previous surgery status (p =
0.283) or family history of heart disease (p = 0.499).
These results suggest that the absence of chronic dis-
ease and having only diabetes, as opposed to multiple
conditions, may be associated with better self-care
abilities (Table 4).

The analysis presented in Table 5 shows the corre-
lation between age, height, weight, and total self-care
agency scores among the participants. The results in-
dicate that there is no significant correlation between
age and self-care agency scores (r = -0.039, p = 0.730),
suggesting that age does not have a meaningful impact
on self-care abilities in this sample. However, there is
a significant negative correlation between height and
self-care agency scores (r = -0.325, p = 0.003), indi-
cating that as height increases, self-care agency scores
tend to decrease. Additionally, body weight is also
negatively correlated with self-care agency scores (r =
-0.388, p = 0.001), suggesting that higher body weight
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Table 3. Comparison of “self-care agency scale” total scores of patients according to their socio-demographic characteristics (n=80)

Variables Mean Rank U/KW/p
Gender U: 412.000
- Female 49.32 p =0.058
- Male 37.75

Education level KW: 5096
- Illiterate 47.25 p=0.278
- Primary school 39.37

- Middle school 34.13

- High school 39.95

- University 54.50

Employment status U: 582.500
- Employed 38.74 p =0.686
- Unemployed 41.13

Income level KW: 0785
- Less than expenses 42.66 p=0.676
- Equal to expenses 40.94

- More than expenses 35.29

Smoking status U: 265.000
- Yes 27.81 p=0.001
- No 54.53

Alcohol consumption U: 239.500
- Yes 23.47 p=0.001
- No 44.76

U: Mann-Whitney U test, KW: Kruskal-Wallis test, p: p-value, statistical significance was set at p<0.05.

Table 4. Comparison of total self-care agency scores by medical history characteristics of patients (n=80)

Variables Self-Care Agency Scale -Total mean rank U/KW/p
Presence of chronic disease U: 70.000
- Yes 37.47 *p =0.001
- No 67.75

Type of chronic disease KW: 7637
- Diabetes (1) 53.50 *p =0.022
- Hypertension (2) 38.77 2<1;3<1
- Both (3) 31.74

Previous surgery U: 688.000
- Yes 43.36 p=0.283
- No 37.78

Family history of heart disease U: 725.500
- Yes 38.61 p=0.499
- No 42.13

U: Mann-Whitney U test, KW: Kruskal-Wallis test, p: p-value, statistical significance was set at p<0.05.
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Table 5. Correlation between age, height, weight, body mass index and total self-care agency scores (n=80)

Self-Care Agency Scale - Total

Variables p-value / Correlation (r)
p=0.730
Age r=-0.039
. p =0.003
Height r=-0325
. p =0.001
Body weight = 0388
p =0.002
Body mass index = 0342
Note: Spearman Rank Correlation Test was used for analysis.
Table 6. Mean total self-care agency scores of participants (n=80)
Variables Mean+SD Minimum Maximum
Total Self-Care Agency Score 81.60 +21.47 43.00 121.00

SD: Standard deviation

is associated with lower self-care agency. These find-
ings highlight that while age may not play a significant
role, physical attributes like height and weight may
influence an individual’s agency to perform self-care
activities, with greater height and weight being associ-
ated with lower self-care agency. Correlation analysis
shows a significant negative relationship between BMI
and self-care agency scores. (Table 5).

The data presented in Table 6 shows the mean to-
tal self-care agency scores among the 80 participants.
The average score is 81.60 with a standard deviation
of 21.47, indicating some variability in self-care abili-
ties among the participants. The scores ranged from
a minimum of 43.00 to a maximum of 121.00. (Table
6).Formun UstiiFormun Altt

—
DISCUSSION

Self-care is a crucial determinant of post-operative

recovery and long-term health outcomes, particularly
among individuals with cardiovascular conditions. Ex-
isting literature has highlighted the influence of health
behaviors, comorbidities, and demographic factors on
self-care capacity. However, there is still limited under-
standing of the specific ways in which these factors in-
teract to affect the self-care agency of cardiac patients.
This study aims to address this gap by examining the

relationship between self-care abilities and a variety of
influencing factors, including lifestyle behaviors, med-
ical history, and physical characteristics, in patients
recovering from cardiac surgery. The findings seek to
provide valuable insights that can inform the develop-
ment of targeted interventions to enhance self-care
practices and improve recovery outcomes within this
patient population.

The study population predominantly comprised
older, male, married individuals, with a considerable
proportion having only a primary level of education
and being unemployed. A significant number of pa-
tients reported smoking and the presence of chronic
conditions, particularly diabetes and hypertension. A
substantial proportion of the patients had undergone
cardiac surgery. Additionally, most patients had a fam-
ily history of heart disease, with fathers being the most
frequently affected relatives. The widespread use of
regular medication further emphasizes the necessity
for continuous medical management in this popula-
tion. This demographic and medical profile under-
scores the importance of tailored preventive measures
and continuous care, particularly for post-surgical
heart patients. The data of this study are consistent
with the literature (11,12).

The aim of this study is to assess the self-care
agency in patients who have undergone heart surgery
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and to identify the socio-demographic, clinical, and
lifestyle factors that influence their agency to man-
age their own care. The findings indicate several key
trends, with significant implications for self-care be-
haviors. Firstly, while the difference in self-care agency
scores between genders was not significant, females
had higher mean ranks compared to males. This aligns
with other studies that suggest women generally en-
gage more in health-promoting behaviors, possibly
due to greater health consciousness or social roles that
encourage caregiving and self-care practices (13,14).
Gender differences in self-care behaviors are also influ-
enced by social, cultural, and economic factors, which
can shape how men and women manage their health
(15). The analysis also revealed no significant differ-
ences in self-care scores based on educational levels (p
=0.278). While individuals with a university education
exhibited the highest mean rank, education alone may
not be sufficient to predict self-care abilities. Previous
research suggests that while education may provide
individuals with better access to health information,
other factors, such as socioeconomic status and mental
health, often mediate this relationship (16). Employ-
ment status and income were not significantly associ-
ated with self-care agency in this study. Both employed
and unemployed individuals had similar self-care
scores, which may indicate that self-care behaviors are
influenced more by individual lifestyle factors than by
employment or financial resources alone (17). These
findings contrast with some literature, which suggests
that socioeconomic status can influence health behav-
iors due to differences in access to healthcare resources
and health literacy (18). On the other hand, lifestyle
factors such as smoking and alcohol consumption
were significantly associated with self-care agency.
Non-smokers and those who abstained from alcohol
demonstrated significantly higher self-care scores (p =
0.001). This finding is consistent with a broad body of
literature that links smoking and alcohol consumption
to lower engagement in self-care practices and worse
health outcomes (19,20). Such behaviors may indicate
a reduced focus on long-term health maintenance,
emphasizing the need for targeted interventions to en-
courage healthier lifestyles among individuals who en-
gage in these behaviors. While gender, education, em-
ployment, and income showed trends in influencing
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self-care agency, lifestyle factors such as smoking and
alcohol consumption had the most significant impact.
Future interventions should focus on reducing un-
healthy behaviors like smoking and alcohol consump-
tion to improve self-care capabilities across different
socio-demographic groups.

The analysis of self-care agency scores based on
medical history highlights the significant role chronic
conditions play in determining self-care agency. Pa-
tients without chronic diseases had significantly high-
er self-care agency scores, aligning with studies that
suggest the absence of chronic illness facilitates better
engagement in self-care activities (21). Patients with
chronic conditions face greater complexity in manag-
ing their health, which often impedes their agency to
effectively perform self-care behaviors (22). Among
patients with chronic diseases, those diagnosed solely
with diabetes had the highest self-care scores com-
pared to patients with hypertension or both diabetes
and hypertension. This finding supports previous re-
search indicating that diabetes, when managed in iso-
lation, allows for better self-care compared to when
it is compounded by other conditions like hyperten-
sion (23). The presence of multiple chronic diseases
introduces additional burdens that decrease self-care
agency due to the increased complexity of managing
these conditions (24). Interestingly, the study found
no significant differences in self-care agency based
on previous surgery or family history of heart disease.
This contrasts with research suggesting that a family
history of cardiovascular disease could increase health
vigilance and self-care efforts (25). The findings of this
study emphasize the importance of chronic disease
management in enhancing self-care abilities. Specifi-
cally, patients with multiple chronic conditions, such
as hypertension and diabetes, may require additional
support and targeted interventions to improve their
self-care agency. These insights align with existing
literature advocating for more personalized self-man-
agement strategies tailored to the specific needs and
burdens of patients with chronic diseases (26).

The analysis of correlations between physical char-
acteristics (age, height, and body weight) and self-care
agency in the study reveals some noteworthy trends.
The lack of significant correlation between age and
self-care agency scores (r = -0.039, p = 0.730) is con-
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sistent with prior research indicating that self-care
behaviors may be more influenced by factors such as
lifestyle and education than by age itself. Age does not
appear to have a direct impact on self-care abilities
in this sample (27). However, the significant negative
correlations observed between both height and weight
with self-care agency suggest that higher physical mea-
surements may be associated with reduced self-care
agency. Specifically, the negative correlation between
height and self-care agency (r = -0.325, p = 0.003)
aligns with studies that show taller individuals may
have a lower perception of vulnerability, potentially
leading to reduced attention to self-care (28). For heart
disease patients, maintaining optimal weight is critical
for managing their condition, and reduced self-care
agency in individuals with higher weight could hinder
adherence to dietary, physical activity, and medication
regimens essential for cardiac health. These findings
highlight the necessity of tailored interventions for
heart disease patients, particularly those with higher
weight or height, to enhance their self-care capaci-
ties and mitigate potential barriers to effective disease
management.

Additionally, the significant negative correlation
between body weight and self-care agency (r=-0.388, p
= 0.001) is supported by previous research indicating
that individuals with higher body mass index tend to
engage less in health-promoting behaviors, which may
be due to psychological barriers, body image concerns,
or physical limitations (29,30). These findings reflect a
complex relationship between physical attributes and
self-care behaviors. While age does not seem to play a
significant role, greater height and weight are associ-
ated with lower self-care abilities. This highlights the
need for targeted interventions that address physical
and psychological barriers to self-care, particularly
among individuals with higher body mass or stature.
While age does not significantly impact self-care agen-
cy, height and body weight are negatively correlated
with self-care capacities. These results underscore the
importance of addressing both physical and psycho-
logical factors in promoting effective self-care behav-
iors, particularly among individuals with larger physi-
cal frames. The findings reveal a significant negative
correlation between Body Mass Index (BMI) and total
self-care agency scores (r = 0.342, p = 0.002), indicat-

ing that as BMI increases, self-care agency tends to de-
crease. This relationship suggests that individuals with
higher BMI may face greater challenges in maintain-
ing or engaging in self-care behaviors, potentially due
to physical, psychological, or lifestyle-related factors
associated with elevated BMI. These results align with
previous research highlighting the impact of obesity
on self-management capacities, emphasizing the need
for targeted interventions to support self-care practic-
es in populations with higher BMI.

Variability in self-care abilities is a common fea-
ture in health-related studies, particularly those fo-
cused on self-care, as individual agency for self-care is
influenced by a wide range of factors. Several studies
support this finding, suggesting that various factors
such as cognitive functioning, emotional support, and
chronic conditions significantly impact self-care abili-
ties. One study demonstrated that patients with severe
mental disorders often exhibit deficiencies in self-care
abilities, influenced by factors like age, education, and
social support. The study conducted in Beijing, China,
reported a strong correlation between self-care abili-
ties and factors such as physical health, education, and
social support. As age increases and physical health
declines, self-care agency tends to decrease, support-
ing the observation that variability in self-care abili-
ties is common across patient populations (31). Ad-
ditionally, self-care capacities among individuals with
chronic conditions, such as diabetes or cancer, are of-
ten closely tied to their emotional and psychological
states. A study on patients undergoing chemotherapy
highlighted that despite challenging diagnoses, indi-
viduals still strive to manage their health effectively,
which is similar to the variability noted in the table
(32). Similarly, research on elderly diabetic patients
demonstrated that those with better emotional support
and health locus of control exhibited higher self-care
scores, further emphasizing the role of psychological
and social factors in self-care abilities (33). Further-
more, intervention studies have shown that structured
support systems, such as nurse-led self-management
programs, can significantly improve self-care abilities,
particularly among individuals with mental health or
chronic illness challenges (34). This suggests that tar-
geted interventions could reduce the variability seen
in self-care capacities. In conclusion, the variability in
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self-care abilities observed in this study is supported
by broader research, which shows that self-care is in-
fluenced by a complex interplay of physical, psycho-
logical, and social factors. Interventions aimed at ad-
dressing these factors can potentially enhance self-care

abilities across diverse patient populations.

CONCLUSION

This study highlights that self-care abilities among pa-
tients are significantly influenced by lifestyle factors
such as smoking and alcohol consumption, as well as
the presence of chronic diseases. While socio-demo-
graphic factors like gender, education, and employ-
ment show trends, they are less impactful compared
to lifestyle and health conditions. Future interventions
should focus on reducing unhealthy behaviors and
providing support for chronic disease management
to enhance self-care capabilities across diverse patient

groups.

LIMITATIONS

The study is confined to patients who underwent
cardiac surgery in the cardiovascular surgery depart-
ments of a medical faculty hospital, a cardiology insti-
tute, and a foundation university training and research
hospital in Istanbul during the specified timeframe,
and who provided written informed consent to par-
ticipate in the study. Additionally, our study employed
a cross-sectional design, making it difficult to estab-
lish causal relationships between the factors studied.
The lack of long-term follow-up or intervention-based
research limits our ability to draw conclusions about
the sustainability of the findings. Moreover, other po-
tential factors influencing self-care agency, such as
psychological well-being, social support, and environ-

mental factors, were not included in our study.
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COVID-19 patients’ attitudes and
associated factors related to
convalescent plasma donation

COVID-19 tanisi almis hastalarin immun
plazma bagisina yonelik goérusleri ve etkileyen
faktorler

Nurdan Yalcin Atar',
Semra Aciksoz',
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Abstract
Aim: The aim of this study is to examine the attitudes of patients diagnosed with Coronavirus

Disease 2019 (COVID-19) towards convalescent plasma donation and the factors influencing
these attitudes.

Methods: This cross-sectional study was conducted through face-to-face interviews with 125
patients treated in a COVID-19 clinic. Data were collected using a descriptive information form
and the Convalescent Plasma Donation Attitude Form (CPDAF).

Results: The mean CPDAF score of the patients was 2.97+0.47 (Min=2.06; Max=4.71). Age,
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education level, employment status, cohabitation status, previous blood donation experience,
the presence of individuals in the environment who have donated blood, the presence of an-
other illness, and knowledge about COVID-19 convalescent plasma donation explained 41.9%
of the total variance in the convalescent plasma attitude (R2=0,419).

Conclusion: COVID-19 patients had an ambivalent attitude towards convalescent plasma
donation. Information and education level significantly affect COVID-19 patients’ attitudes
towards immune plasma donation. Plasma donation promotion policies should focus particu-
larly on increasing education and information levels.

Keywords: Attitude; blood donors; COVID-19; passive immunization; plasma

Oz
Amag: Bu calismanin amaci Koronavirts Hastaligr 2019 (COVID-19) tanisi konulan hastalarin
immun plazma bagdisina yonelik tutumlarini ve etkileyen faktorleri incelemektir.
Yontemler: Bu kesitsel arastirma, COVID-19 kliniginde tedavi edilen 125 hasta ile yuz ylze
goriusme yontemiyle gerceklestirildi. Arastirma verileri, tanitici bilgi formu ve immun Plazma
Bagisina Yonelik Tutumlar Formu (IPBTF) ile toplandi.
Bulgular: Hastalarin IPBTF puan ortalamasi 2,97+0,47 idi (Min=2.06; Maks=4.71). “Yas, egitim
durumu, calisma durumu, birlikte yasanilan kisi, énceki kan bagdisi deneyimi, cevrede kan
bagdisinda bulunan bireylerin varlidi, baska bir hastaligin varligi ve COVID-19 immun plazma
badisiyla ilgili bilgi, immun plazma badisina yonelik tutum duzeyindeki toplam degisimin
%41,9'unu aciklamaktadir (R?=0,419).
Sonug: COVID-19 hastalari immun plazma bagdisina yonelik kararsiz bir tutuma sahipti. Konu
ile ilgili bilgi varlig ve egitim durumu COVID-19 hastalarinin immun plazma bagisina yone-
lik tutumlarini etkilemektedir. Plazma bagisi tesvik edici politikalar, dzellikle egitim ve bilgi ORCID
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INTRODUCTION

Despite increased vaccine and drug development efforts
for Coronavirus Disease 2019 (COVID-19), a highly
contagious and deadly disease, no definitive cure has
been found. However, convalescent plasma (CP) thera-
py has emerged as one of the fastest and first treatment
options for COVID-19 (1). This remedy has been used
for various infectious diseases such as influenza virus A
(A/HINT1), avian influenza A virus (H5N1), Ebola virus
(EVD), severe acute respiratory syndrome coronavirus
(SARS-CoV), and Middle East respiratory syndrome
coronavirus (MERS-CoV). This treatment method is
based on the transfusion of plasma obtained from do-
nors who have recovered from a disease and have no
remaining virus load (1-3). Passive immunity antibod-
ies provided by CP transfer can reduce the damage to
target organs and directly neutralize pathogens (4). The
availability, accessibility, and ability to be used even in
countries with resource shortages make CP therapy the
first choice in pandemics to ease recovery (3). However,
conflicting results on the effectiveness of CP, attributed
mainly to differences in practical applications, can be
found in the literature. For the therapy to be effective,
CP containing high-titer IgG anti-SARS-CoV-2 anti-
bodies should be applied in the early stages of the dis-
ease (1-4). Studies have shown that CP therapy applied
in the early stages (< 7 days) of COVID-19 infection can
reduce disease severity, shorten hospital stays, and in-
crease survival rates (1,5-8). Potential donors with suit-
able characteristics must donate plasma at the appropri-
ate time to obtain high-quality CP. The selection of CP
donors and the timing of their donations are crucial to
achieving positive therapeutic effects (1,9-11).

The CP donation process includes several neces-
sary steps, including identifying individuals who have
recovered from COVID-19, confirming their suitabil-
ity for plasma donation, verifying their anti-SARS-
CoV-2 status, and facilitating the donation (1). With
increasing documentation of significant improve-
ments resulting from CP therapy, CP use guidelines
have been developed. However, donations have been
insufficient to meet the increasing demand for CP
therapy, and CP transportation issues exist (1,3,12,13).

While CP therapy has been mentioned frequently
in clinical studies during the pandemic, insufficient at-
tention has been paid to increasing CP donations. Un-

derstanding the CP donation process and the factors
affecting its success is crucial to meet increasing de-
mands (12). In one of the limited number of studies on
this topic, Wang et al. (2021) implemented a screen-
ing program that included phone communication
with each patient, the administration of COVID-19
diagnostic tests, and CCP donation, believing that in-
dividuals who recovered from COVID-19 would be
motivated to become CP donors. However, they only
obtained a single donation out of 533 candidates (12).

During a pandemic, many paranoid, uncertain, and
false assumptions may develop in the minds of donors
regarding blood and plasma donation (2,14). While CP
donors can be motivated by a strong sense of social re-
sponsibility, factors such as feeling stigmatized due to
the disease, fear of donating blood products, cultural,
ethnic, and religious beliefs, and medical insecurity can
negatively affect their willingness to donate (12-17).

Although various opinions about the efficacy of CP
exist due to differences in practice, CP will be the first
treatment option considered when faced with further
fluctuations in the current pandemic or future pandemics
(3). In this regard, learning from the experiences gained
during the COVID-19 pandemic is very important to be
better prepared for future needs. Knowing which factors
affect CP donations is crucial for increasing donations
and planning/conducting relevant research. Published
studies on this topic are quite limited. Therefore, this
study aimed to fill this gap in the literature and determine
the attitudes of COVID-19 patients toward plasma dona-
tion and the factors affecting their attitudes.

I
MATERIAL AND METHODS
Study design and sample

This cross-sectional study was conducted on 125 pa-

tients in a COVID-19 clinic at a training and research
hospital in Istanbul, Turkey, between July-September
2020, during the first wave of COVID-19. The CO-
VID-19 clinic was an inpatient service converted for
the treatment of these patients due to the increase in
the number of COVID-19 cases. No specific sample
selection was made; all patients aged 18 and over, with
no communication barriers, who agreed to participate
and received treatment during the specified dates,
were included in the study.
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Measurement instruments

The data were collected using a demographic informa-
tion form and the Convalescent Plasma Donation At-
titude Form (CPDAF).

Demographic Information Form: It included 20
questions related to the patients’ socio-demographic
characteristics and factors related to CP donation (14,17).

Convalescent Plasma Donation Attitude Form:
The CPDAE a 17-item, 5-point Likert-type form
(1-strongly disagree—5-strongly agree), was developed
based on relevant studies (18-20). The minimum and
maximum scores that can be obtained from the form
were 17-85. Items 7, 9, 11, 12, 13, 14,15, and 16 are
reverse-coded items. The final version of the CPDAF
was developed after eight expert opinions and making
the necessary revisions. The Cronbach’s alpha of the
CPDAF was 0.826.

Data analysis

The data were analyzed using the Statistical Pack-
age for the Social Sciences (SPSS) version 22.0 (IBM
Corp., Armonk, NY, USA). Frequency and percentage
analyses were used to determine the study participants’
descriptive characteristics, and mean and standard de-
viation statistics were used to examine their CPDAF
scores. Kurtosis and skewness values were evaluated to
determine whether the research variables had a nor-
mal distribution. According to the relevant literature,
the variables are considered to have normal distribu-
tion if kurtosis and skewness values range between
+1.5 to -1.5 and +2.0 to -2.0, respectively (23,24). The
kurtosis values for the research variables in this study
ranged between 0.125 and 0.954, and skewness values
varied between 0.414 and 1.116; thus, the variables
had a normal distribution. Parametric methods were
used to analyze the data. In addition, -tests, one-way
analysis of variance (ANOVA), and post hoc (Tukey,
LSD) analyses were used to examine the differences in
attitudes toward CP donation according to descriptive
characteristics. A multivariate linear regression analy-
sis was performed to determine the factors affecting
the patients’ attitudes toward CP donation (25).

Data collection
The researchers collected the data through face-to-face

interviews.
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Ethical Considerations

This study was approved by the Ethics Committee of
the University of Health Sciences, Hamidiye Scien-
tific Research Ethics Committee (date: 15.07.2020,
decision no: 22839), institutional permission from the
centre where the study was conducted, and informed
consent from the individuals participating in the study
in line with the Declaration of Helsinki.

—
RESULTS

Of the participants, 50.4% were women, 75.2% were in

the 41 and older age group, and 67.2% were married,
68% had an education level of middle school or lower,
68% were not working, 86.4% lived with their families,
60% had no other illnesses besides COVID-19, and
91.2% had never donated blood. Most of the patients’
relatives had been diagnosed with COVID-19 (84.8%),
and had not donated blood (73.6%) or immune plas-
ma (88.8%; Table 1). Most patients (52.0%) stated that
they had knowledge about COVID-19 immune plas-
ma donation, but 60% reported that they did not con-
sider donating once they had recovered. The CPDAF
mean score was 2.97+0.47 (2.06-4.71; Table 2).

Table 3 shows the CPDAF mean scores according
to patient characteristics. The attitude scores towards
convalescent plasma donation were statistically sig-
nificantly higher among patients aged 40 and below
compared to those aged 41 and above, higher educa-
tion graduates compared to high school and middle
school graduates, employees compared to non-em-
ployees, those who had donated blood compared to
those who had not, those whose relatives had donated
blood compared to those whose relatives had not, and
those who reported having knowledge about conva-
lescent plasma donation compared to those who did
not (p<0.05). It was found that patients with another
illness had significantly lower attitude scores towards
convalescent plasma donation compared to those
without an illness, and patients living with their fami-
lies had significantly lower attitude scores compared to
those living with others (p<0.05). There were no statis-
tically significant differences in the attitude scores to-
wards convalescent plasma donation based on gender,
marital status, or the presence of individuals in the en-
vironment who had been diagnosed with COVID-19
and had donated convalescent plasma (p>0.05).
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Table 1. Distribution of patient characteristics (n = 125)

Groups n %
Age

<40 31 24.8
41-60 45 36.0
> 60 49 39.2
Gender

Male 62 49.6
Female 63 50.4
Marital status

Married 84 67.2
Single 41 32.8
Education level

Middle school and below 85 68.0
High school 22 17.6
University 18 14.4
Employment status

Employed 40 32.0
Unemployed 85 68.0
Occupation

Retired 30 24.0
Housewife 48 38.4
Other 47 37.6
Cohabitants

Family 108 86.4
Other 17 13.6
Previous blood donation

Yes 11 8.8
No 114 91.2
Having blood donors in the inner circle

Yes 33 26.4
No 92 73.6
Having a convalescent plasma donor in the inner circle

Yes 14 11.2
No 111 88.8
Presence of another disease

Yes 75 60.0
No 50 40.0
Having someone diagnosed with COVID-19 in the inner circle

Yes 106 84.8
No 19 15.2
Knowledge of COVID-19 convalescent plasma donation

Yes 65 52.0
No 60 48.0
Willingness to donate convalescent plasma after recovery

Yes 50 40.0
No 75 60.0

n: number, %: percentage, COVID-19: Coronavirus Disease 2019
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Table 2. Patients’ CPDAF scores (n:125)

Variable Mean SD Min Max
Immun plasma donation is important. 4.06 0.71 1 5
If T donate immun plasma, I may be able to save someone’s life. 3.79 0.84 1 5
Everyone who is eligible for immun plasma donation should donate. 3.90 0.84 1 5
Donating immun plasma without expecting anything in return is an act of kindness. 4.19 0.57 1 5
Immun plasma donation is a societal responsibility. 4.10 0.67 1 5
When I donate, I experience the satisfaction of fulfilling some of my social duties. 4.14 0.70 1 5
I have doubts about donating due to the uncertainty of whether the immun plasma I 314 T . 5
donate will reach those in need.

The hygiene of the staff, the environment, and medical equipment affects my decision to 130 0.66 . 5
donate immun plasma.

I believe that donating immun plasma is a risky procedure in terms of infectious

diseases. 1.79 0.89 1 5
The behavior of the staff before donation positively influences my decision. 4.34 0.56 1 5
The length of the surveys and procedures conducted before donation causes me to 579 103 . 5
reconsider my decision to donate.

The pain associated with the procedures for donation makes me reconsider my decision 306 102 . 5
to donate.

By donating immun plasma, the likelihood of contracting COVID-19 again increases. 1.77 0.97 1 5
By donating immun plasma, the duration of my recovery from COVID-19 will be 189 107 . 5
prolonged.

By donating immun plasma, my antibody count will decrease. 2.10 0.92 1 5
Immun plasma donation may pose a risk to my health. 2.07 0.96 1 5
Immun plasma donation may have positive effects on my health. 2.17 0.88 1 5
CPDAF 2.97 0.47 2.06 4.71

n: number, min-max: minimum-maximum values, SD: standard deviation, CPDAF: Convalescent Plasma Donation Attitude Form, CO-

VID-19: Coronavirus Disease 2019

Age, education level, employment status, cohabita-
tion status, previous blood donation experience, the
presence of individuals in the environment who have
donated blood, the presence of another illness, and
knowledge about COVID-19 immune plasma dona-
tion explained 41.9% of the total variance in the conva-
lescent plasma attitude (R?*=0,419, Table 4). Education
level positively affected attitudes toward CP donation (3
= 0.567), while knowledge about COVID-19 CP dona-
tion negatively affected attitudes toward CP donation (8
=-0.266). Age, employment status, cohabitant, previous
blood donation status, presence of blood donors in the
inner circle, and presence of other diseases did not affect
attitudes toward CP donation (p > 0.05).

|
DISCUSSION

As evidenced by the experience with COVID-19, it is
probable that infectious diseases will rapidly evolve

into pandemics in the prevailing health circumstances.
CP therapy is among the first treatment options used
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during pandemics. However, during the COVID-19
pandemic, CP donation was insufficient to accom-
modate the need. Volunteer donations can arise from
individuals’ goodwill attitudes, such as the desire to
help others (26). Therefore, understanding psycho-
logical factors such as motivation, knowledge, and at-
titudes of potential CP donors is critical to increasing
donations, especially when considering future needs
(19,27). However, the literature has focused mainly
on the effectiveness of CP treatment, and studies that
could contribute to increasing donations have been
limited (28). Thus, this study aimed to determine the
attitudes of COVID-19 patients toward CP donation
and the factors affecting these attitudes. The informa-
tion obtained will provide important data for planning
necessary studies to increase future CP donations.
Perenc and Peczkowski (2021) and Kumar et al.
(2022) stated that participants between 18-30 years of
age had a positive attitude toward CP donation during
the COVID-19 pandemic (18,19). The present study
found that COVID-19 patients had an ambivalent at-
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Table 3. Comparison of CPDAF scores according to individual characteristics

Demographic characteristics n CPDAF
Age Mean + SD
<40 years (1) 31 3.32+0.61
41-60 years (2) 45 2.95+0.49
> 60 years (3) 49 2.82+0.35
F= 10.524

= 0.000
Post hoc = 1>2.1>3 (p < 0.05)
Gender Mean + SD
Male 62 2.97+0.48
Female 63 3.01+0.55
t= -0.366
p= 0715
Marital status Mean + SD
Married 84 2.94+0.48
Single 41 3.09+0.57
t= -1.44
p= 0.152
Education level Mean + SD
Middle school and below (1) 85 2.83+0.35
High school (2) 22 3.03+0.25
University (3) 18 3.72+0.74

= 34.250

= 0.000
Post hoc = 2>1.3>1.3>2 (p < 0.05)
Employment status Mean + SD
Employed 40 3.29+0.66
Unemployed 85 2.85+0.35
t= 4.870
p= 0.000
Cohabitants Mean + SD
Family 108 2.95+0.49
Other 17 3.27+0.60
t= -2.401
p= 0.018
Previous blood donation Mean + SD
Yes 11 3.43%0.61
No 114 2.95+0.48
t= 3.038
p= 0.003
Having a blood donor in the inner circle Mean + SD
Yes 33 3.331£0.55
No 92 2.87+0.44
t= 4.684
p= 0.000
Having a convalescent plasma donor in the inner circle Mean + SD
Yes 14 3.22+0.47
No 111 2.96+0.51
t= 1.761
p= 0.081
Presence of another disease Mean + SD
Yes 75 2.87+0.37
No 50 3.17+0.64
t= -3.280
p= 0.004
Having someone diagnosed with COVID-19 in the inner circle Mean + SD
Yes 106 3.02+0.51
No 19 2.85+0.50
t= 1.293
p= 0.199
Knowledge of COVID-19 convalescent plasma donation Mean + SD
Yes 65 3.14+0.50
No 60 2.83+0.4
t= 3.446
p= 0.001

n: number, SD: standard deviation, CPDAF: Convalescent Plasma Donation Attitude Form, COVID-19: Coronavirus Disease 2019, F: ANO-

VA; t: Independent samples t-test; Post hoc: Tukey, LSD, p: pvalue, statistical significance was set at p<0.05.
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titude concerning CP donation, and most did not
consider donating CP when they recovered. Although
patients may have a more positive attitude toward CP
donation during the disease process with a more em-
pathetic approach, the results of this study did not re-
flect this. The different age ranges of the patients in this
study compared to other studies may have affected this
result. Indeed, this study found that younger patients
had a more positive attitude regarding CP donation.
Studies on blood donation have reported that age is
inversely proportional to plasma donation, suggesting
that younger people are more likely to donate plasma
(18,19,29). Studies have also reported that younger
populations generally have a more positive attitude
toward blood donation (20,30). This situation can be
explained by the different effects of COVID-19 on age
groups. Younger people are more likely to donate plas-
ma as they have faster access to up-to-date informa-
tion on plasma donation and are more influenced by
their peers and social media information campaigns
(31).

The present study found no statistically significant
relationship between the patients’ attitudes toward
COVID-19 CP donation and gender. However, other
studies have reported that women have more positive
attitudes toward CP donation than men (19,20,32). It
has also been noted in studies involving general blood
donations that women have more positive attitudes
toward CP donation (33). The larger sample size of
adults with an almost equal number of men and wom-
en in the present study and the higher mortality rate
of COVID-19 in men may have influenced its results.

In this study, those who were employed, had pre-
viously donated blood, had individuals who donated
blood in their environment, and did not have addi-
tional illnesses had a more positive attitude toward CP
donation. Similarly, other studies have also reported
that those who have previously donated blood have
a more positive attitude toward CP donation (32,34),
which may be due to the higher level of knowledge and
awareness of those who have previously donated blood
regarding the donation process.

This study found that as the patients’ education lev-
el increased, they had a more positive attitude regard-
ing CP donation. Similarly, other studies have reported
that education level increases knowledge and donation
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rates for CP and blood (20,35). Additionally, Perenc
and Peczkowski (2021) demonstrated that university
students have a positive attitude and sufficient knowl-
edge regarding CP donation (19). As Saeed (2021) not-
ed, education can influence knowledge levels to shape
attitudes toward plasma donation.

Studies have shown that adequate and correct in-
formation regarding plasma donation is significantly
associated with a positive attitude toward plasma do-
nation (18,35). In our study, slightly more than half
of the participants reported having knowledge about
convalescent plasma (CP) donation. Additionally,
similar to previous studies (18, 28, 29), it was found
that those who reported having knowledge about
CP donation had a more positive attitude toward it.
However, the regression analysis revealed that having
knowledge about CP donation negatively affected atti-
tudes toward CP donation. The information about CP
donation, especially if there are misunderstandings or
incomplete information about the process, may create
anxiety or concern for some individuals. This finding is
an important point that requires further investigation
and may suggest the need for a well-structured pro-
cess for educating individuals. During the COVID-19
pandemic, several efforts were made through various
channels (print, electronic, and social media) to raise
awareness and knowledge of CP donation. However,
these efforts were insufficient in meeting the demand
for CP despite there being many suitable donors avail-
able. Voluntary plasma donation can be encouraged by
increasing knowledge and awareness through educa-
tion, thereby developing positive attitudes, which play
an important role in shaping intentions and influenc-
ing behaviors. The results of this study also reinforce
the effect of education and knowledge on attitudes to-
wards plasma donation.

In the future, CP donor recruitment efforts should
focus on providing appropriate information and shap-
ing positive attitudes. Based on the results of this study,
it is recommended that personalized information
campaigns be planned to develop positive attitudes
toward CP donation, taking into account factors af-
fecting these attitudes, such as age and education level,
rather than a general awareness campaign.
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Table 4. Factors affecting attitudes toward convalescent plasma donation

Unstandardized Standardized ¢ 95% confidence
Independent variable coefficients coefficients interval
B SE i Lower Upper
Constant 2.762 0.541 5.102 0.000 1.690 3.834
Age 0.040 0.070 0.061 0.573 0.568 -0.098 0.178
Education level 0.398 0.068 0.567 5.861 0.000 0.264 0.533
Employment status -0.122 0.097 -0.111 -1.259 0.211 -0.314 0.070
Cohabitants -0.193 0.124 -0.129 -1.555 0.123 -0.439 0.053
Previous blood donation 0.016 0.139 0.009 0.119 0.906 -0.258 0.291
Having a blood donor in the inner
cirdle -0.159 0.093 -0.136 -1.717 0.089 -0.342 0.024
Presence of another disease 0.025 0.094 0.024 0.269 0.788 -0.161 0.212
Knowledge of COVID-19
-0.274 0.077 -0.266 -3.563 0.001 -0.426 0.122

convalescent plasma donation

*Dependent variable: Attitude toward convalescent plasma donation; R = 0.676; R> = 0.419; F = 12.186; p < 0.001; Durbin-Watson = 0.913;

B: Unstandardized coefficient; SE: Standard error; §3: Standardized coeflicient; t: t-test statistic; p: p-value (statistical significance set at p <

0.05), COVID-19: Coronavirus Disease 2019.

I
CONCLUSION

This study found that COVID-19 patients had ambiva-
lent attitudes towards CP donation. Changes in atti-

tudes regarding CP were observed along with several
variables such as age, education level, previous blood
donation, and CP donation knowledge. In addition, it
was determined that education level and knowledge
of CP affected attitudes. In the future, donor recruit-
ment efforts should focus on providing appropriate
information and shaping positive attitudes toward CP
donation. In line with the results of this study; it is rec-
ommended to plan future information-based studies
considering age groups and education levels to devel-
op positive attitudes regarding CP donation.
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UMUT VE KAYGI ARASINDA

GENETIK
MUDAHALE

Biyoetik Bir CozUmleme

Maide Baris

Diinyadaki biyoetik literatiirii genetik miidahale konusundaki tartigmalar
baglaminda her gecen giin daha da zenginlesirken, Tiirk¢e olarak yapilmis
calismalarin sayist oldukga kisitlidir. Bu ¢alisma soy hattina yonelik gene-
tik miidahalenin kategorik bir sekilde ahlaken yanlis olarak degerlendirilip
degerlendirilemeyecegine iligkin kapsamli bir tartisma yiirtitmekte-
dir. CRISPR/Cas9 teknolojisinin gelistirilmesi ile birlikte pratik olarak
miimkiin hale gelen soy hattina yonelik genetik miidahaleler, labora-
tuvar digina ¢ikmak (ve klinige dogru ilerlemek) i¢in son hazirliklarin
tamamlamaktadir. Elinizdeki bu kitapta, tiim insanlig1 ve gelecek nesilleri
etkileme potansiyeli bulunan ve hem umut hem de kaygi kaynag: addedi-
len soy hattina yonelik genetik miidahale teknolojisi, diinya ile es zamanl
olarak detayl: bir sekilde ele alinarak biyoetik bir analiz ger¢eklestirilmistir.
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Dil farkhliklarinin ChatGPT-3.5, Copilot
ve Gemini’nin pediatrik oftalmoloji

ve sasilik coktan secmeli sorulardaki
etkinliginin degerlendirilmesi

Evaluation of language differences on the
effectiveness of ChatGPT-3.5, Copilot and
Gemini in pediatric ophthalmology and
strabismus multiple choice questions

Eyilipcan Sensoy’, Melike

0z Sensoy', Mehmet Citirik’
Amag: Bu calismada yapay zeka programlarinin pediatrik oftalmoloji ve sasllik ile iliskili coktan se¢cmeli 1 Ankara Etlik Sehir

sorulari cevaplamadaki basari dtzeylerine dil farkliliklarinin etkilerinin incelenmesi amaclandi. Hastanesi, Goz Hastaliklari
Yontemler: Pediatrik oftalmoloji ve sasllik ile iliskili 44 soru calismaya dahil edildi. Sorularin Turkce Anabilim Dali

cevirileri sertifikasyonlu cevirmen (native speaker) tarafindan gerceklestirildikten sonra hem ingilizce
hem Turkgce versiyonlari ChatGPT-3,5, Copilot ve Gemini yapay zeka sohbet botlarina uygulandi. Soru-
lara verilen cevaplar cevap anahtari ile karsilastirilarak dogru ve yanlis olarak gruplandirildi.

Bulgular: ingilizce sorulara ChatGPT-3,5, Copilot ve Gemini siras ile %56,8, %72,7 ve %56,8 oraninda
dogru cevap verdi (p=0,206). Turkge sorulara ChatGPT-3,5, Copilot ve Gemini sirasi ile %45,5, %68,2
ve %56,8 oraninda dogru cevap verdi (p=0,099). Yapay zeka programlari sorularin ingilizce ve Tirkce
versiyonlarini cevaplamada benzer basari dizeylerine sahipti (p>0,05).

Sonug: Sohbet botlar her ne kadar sorulari cevaplamada benzer performans gostermis olsa bile
sorular ayri ayri incelendiginde ayni sorulara farkli cevaplar Gretebilmislerdir. Bu durum kullanicilarin
sohbet botlarinin dogruluguna olan glivenini zedeleyebilir. Sohbet botlarinin dil performanslarinin ge-
listirilmeye ihtiyaci vardir.

Anahtar Sozciikler: ChatGPT-3,5; Copilot; Gemini; oftalmoloji; pediatri; sasilik

Abstract

Aim: This study aimed to investigate the effects of language differences on the success levels of artifi-
cial intelligence programs in answering multiple-choice questions related to pediatric ophthalmology
and strabismus.

Methods: Forty-four questions related to pediatric ophthalmology and strabismus were included in

the study. After the questions were translated into Turkish by a certified native speaker, both English Gelis/Received : 30.11.2024

and Turkish versions were applied to ChatGPT-3.5, Copilot, and Gemini artificial intelligence chatbots. Kabul/Accepted: 28.12.2024

The answers given to the questions were compared with the answer key and grouped as correct and

" DOI: 10.21673/anadoluklin.1593858
incorrect.

Results: ChatGPT-3.5, Copilot, and Gemini answered the English questions correctly at a rate of Yazisma yazari/Corresponding author
56.8%, 72.7%, and 56.8%, respectively (p = 0.206). ChatGPT-3.5, Copilot, and Gemini answered the Eyiipcan Sensoy

Turkish questions correctly at a rate of 45.5%, 68.2%, and 56.8%, respectively (p = 0.099). Artificial Ankara Etlik Sehir Hastanesi, Goz
intelligence programs had similar levels of success in answering the English and Turkish versions of Hastaliklari Anabilim Dali, Ankara, Turkiye.
the questions (p>0.05). E-posta: dreyupcansensoy@yahoo.com

Conclusion: Although chatbots performed similarly in answering questions, they could produce dif- ORCID

ferent answers to the’ same questions when examined separately. This situation may .undermlne users Eylipcan Sensoy: 0000-0002-4401-8435
trust in the chatbots’ accuracy. The language performance of chatbots needs to be improved. Melike Sensoy: 0000-0002-8273-3851
Keywords: ChatGPT-2.5; Copilot; Gemini; ophthalmology; pediatrics; strabismus. Mehmet Citirk: 0000-0002-0558-5576
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Pediatrik oftalmolojide YZ g

GiRiS

Teknolojideki hizli gelisim ile birlikte bilgisayar bilimi-
nin bir alt dali olarak ortaya ¢ikan yapay zeka uygula-
malar1 tibbin her alaninda yaygin bir sekilde etkisini
gostermeye baglamistir. (1). Bu konudaki ilk ¢aligma-
lar her ne kadar yapay zeka fikrinin ortaya cikis1 daha
eskilere dayansa da 1970’li yillara kadar gecikmis, daha
sonra hizli bir ilerleme katetmistir (2). Yapay zeka uy-
gulamalariin oftalmoloji alaninda kullanimlari ise
2015 yilindan sonra hizla artmis, ¢ok ¢esitli hastalik-
larin tan1 ve tedavi izlemlerinde etkin bir rol distlen-
meyi bagarmigtir (3-5). Pediatrik oftalmoloji ve sasilik
da yapay zeka uygulamalarinin kendisine yer buldugu
oftalmolojinin énemli alanlarindan biridir (6,7).

Yapay zeka teknolojilerinin 6nemli bir kolu olan
Biiyiik Dil Modeli (BDM) temelli sohbet botlar1 ise
son zamanlarda hayatimiza girmis, ¢ok genis veriler
ile egitilmis, kavramlar arasindaki oriintilyii anlaya-
bilen ve daha sonra gelisebilecek olasiliklar1 tahmin
edebilen yani insan diisiince yapisini taklit etmeyi
amaglayan yeni bir teknolojidir (8). Ug farkli bityiik
tretici tarafindan tcretsiz olarak piyasaya siirtilmiis
olan ChatGPT-3,5 (Open AlI), Copilot (Microsoft) ve
Gemini (Google AI) BDM temelli bu programlarin
onemli o6rneklerindendir (8-10).

Calismamizin amaci son zamanlarda yaygin olarak
kullanima girmis olan ChatGPT-3,5, Copilot ve Gemi-
ni yapay zeka sohbet botlarimin pediatrik oftalmoloji
ve sagilik ile ilgili Ingilizce ve Tiirkge ayni sorularda
gosterdikleri performanslara dil farkliliginin etkilerini
aragtirmaktr.

I
GEREC VE YONTEM
Arastirmanin tasarimi
Amerikan Akademi ve Oftalmoloji 2023-2024 Basic
and Clinical Science Course (BCSC) Pediatrik Oftal-
moloji ve Sasilik kitab: ¢aligma sorular: kisminda yer

alan 44 sorunun tamami ¢aligmaya dahil edildi (11).
Ingilizce olan sorularin sertifikasyonlu ¢evirmen (na-
tive speaker) tarafindan Tiirk¢e cevirileri gercekles-
tirildi. Ingilizce ve Tiirkge ayni sorular iicretsiz ola-
rak erisim saglanabilen ChatGPT-3,5 (OpenAl; San
Francisco, CA), Copilot (Dengeli mod) (Microsoft,
Redmond, WA) ve Gemini (Google, Mountain View,
California, United States) yapay zeka sohbet botlarina

19 Temmuz 2024 tarihinde uygulandi. Sorular sohbet
botlarina uygulanmadan once ‘Sana ¢oktan segmeli
sorular soracagim. Liitfen bana dogru cevap segene-
gini ver! komutu verildi ve her soru sonrasinda otu-
rum sonlandirilarak tekrar oturum baslatildi. Sohbet
botlarmin her soruya verdigi cevap secenekleri kitap
arkasinda yer alan cevap anahtar: ile karsilastirilarak
sorular dogru ve yanls olarak gruplandirildi. Ayrica
yapay zeka programlarinin Ingilizce ve Tiirkge ayn1 so-
rulardaki performanslari, her soru diizeyinde ayr1 ayr1
incelenerek kaydedildi.

Yapay zeka programlarinin her birinin Ingilizce ve
Tiirkge sorulardaki dogru cevaplama performanslari
aragtirmamizin birincil sonuglarini olugtururken, bu
programlarin her sorunun Ingilizce ve Tiirkge versi-
yonlarina verdikleri dogru cevap diizeyleri arastirma-
mizin ikincil sonuglarini olusturmaktadir.

Kullanilan yapay zeka sohbet botlari ve
Ozellikleri
ChatGPT-3,5 yaklasik olarak 175 milyar parametre
veri grubuyla egitilmis, cok genis bir bilgi birikimine
sahip olan fakat Eyliil 2021 tarihinden sonra giincelle-
me almamis bir yapay zeka programidir. Bu programin
glincel internet erisimi mevcut degildir. Girilen veri-
lerle insan diistince yapisini taklit etmek ve bu dogrul-
tuda cevaplar iiretebilmek amaclanmaktadir (12).
Copilot; Subat 2023 tarihi ile birlikte GPT-4 enteg-
rasyonu saglanarak daha da gelistirilmis, giincel inter-
net erisimine sahip siirekli yenilenmeleri devam eden
bir yapay zeka programidir. Cesitli baglamsal bilgileri
analiz edip cevaplar tiretebilmekte ve bu bilgilerin kay-
naklarini aragtiricilara sunarak daha ayrintili bilgilere
ulagilabilmede kolaylik saglayabilmektedir (10).
Gemini; gok sayida bilgileri algilayabilen, genis bir
baglamda inceleyebilen ve bunun sonucunda kesin ya-
nitlar tiretebilen bir yapay zeka programidir. Sorulari
cevaplamadaki tatminkar eminligi ve giincel internet
erisiminin mevcut olmasi bu programin 6ne ¢ikan
ozelliklerinden bazilaridir (9).

Etik kurul

Calismamiz etik kurul izni gerektiren arastirmalar
kapsaminda olmayip, ¢calismada insan/insana ait veri-
ler ve hayvan deneyleri verileri bulunmadigindan etik
kurul onayina ihtiya¢ yoktur.
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Istatistiksel analiz

Verilerin istatistiksel analizinde Statistical Package for
the Social Sciences siiriim 23 (SPSS Inc., Chicago, IL,
USA) programi kullanildi. Yiizdelik degerler hesap-
landi. Nominal birbirinden bagimsiz gruplardaki veri-
lerin istatistiksel karsilagtirilmasinda Pearson ki-kare
testi, nominal bagimli grup verilerinin kargilastirilma-
sinda McNemar testi kullanildi. P degerinin 0,05’in
altinda olmasi anlamlilik diizeyi olarak kabul edildi.

|
BULGULAR
Pediatrik oftalmoloji ve sagilik ile iliskili 44 soru ya-

pay zeka sohbet botlarina Ingilizce olarak soruldu.
ChatGPT-3,5 sorulan sorularin 25’ine (%56,8) dogru
cevap, 19’una (%43,2) yanlis cevap verdi. Copilot so-
rulan sorularin 32’sine (%72,7) dogru cevap, 12’sine
(%27,3) yanlis cevap verdi. Gemini sorulan sorularin
25’ine (%56,8) dogru cevap, 19’una (%43,2) yanlis ce-
vap verdi (Sekil 1). Her ii¢ sohbet botunun Ingilizce
sorulardaki basarilar1 arasinda istatistiksel olarak an-
lamli diizeyde bir fark tespit edilmedi (p=0,206).

Pediatrik oftalmoloji ve sasilik ile iligkili 44 soru-
nun Tiirk¢e versiyonlar1 yapay zeka sohbet botlarina
uygulandi. ChatGPT-3,5 sorulan sorularin 20sine
(%45,5) dogru cevap, 24’line (%54,5) yanlis cevap ver-
di. Copilot sorulan sorularin 30’una (%68,2) dogru ce-
vap, 14’line (%31,8) yanlis cevap verdi. Gemini sorulan
sorularin 25’ine (%56,8) dogru cevap, 19’una (%43,2)
yanlis cevap verdi (Sekil 1). Her ti¢ sohbet botunun
Tiirkce sorulardaki basarilari arasinda istatistiksel ola-
rak anlamli diizeyde bir fark tespit edilmedi (p=0,099).

ChatGPT-3,5; Ingilizce ve Tirkge sorularin 29’una
(%65,9) ayn1 cevap, 15'ine (%34,1) ise farkli cevap
verdi. Farkli cevap verdigi sorularmn 5’inde (%33,3)
sorular Tiirk¢e soruldugunda dogru cevaplanirken,
10’unda (%66,7) sorular Tiirk¢e soruldugunda yanlis
olarak cevaplandi. ChatGPT-3,5'in, Ingilizce ve Tiirk-
¢e sorulardaki performans diizeyleri arasinda istatis-
tiksel olarak anlaml diizeyde bir fark tespit edilmedi
(p=0,302) (Tablo 1).

Copilot; Ingilizce ve Tiirkge sorularin 30’una
(%68,2) ayni1 cevap, 14iine (%31,8) ise farkli cevap ver-
di. Farkli cevap verdigi sorularin 6’sinda (%42,9) soru-
lar Tiirk¢e soruldugunda dogru cevaplanirken, 8'inde
(%57,1) sorular Tiirk¢e soruldugunda yanlis olarak ce-
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vaplandi. Copilot'un, Ingilizce ve Tiirk¢e sorulardaki
performans diizeyleri arasinda istatistiksel olarak an-
laml diizeyde bir fark tespit edilmedi (p=0,791) (Tablo
1).

Gemini; 1ngilizce ve Tirk¢e sorularin 32’sine
(%72,7) ayn1 cevap, 12sine (%27,3) ise farkli cevap
verdi. Farkli cevap verdigi sorularin 5’inde (%41,7)
sorular Tiirk¢e soruldugunda dogru cevaplanirken,
7’sinde (%58,3) sorular Tiirk¢e soruldugunda yanlis
olarak cevaplandi. Gemini'nin, Ingilizce ve Tiirkge so-
rulardaki performans diizeyleri arasinda istatistiksel
olarak anlaml diizeyde bir fark tespit edilmedi (p=0,1)
(Tablo 1).

—
TARTISMA VE SONUC

Yapay zeka siirekli olarak kendini yenilemekte ve ger-

¢ek hayatta yerini giinden giine giiglendirmeye devam
etmektedir. Siklikla ge¢miste tretilmis yapay zeka
programlar1 kaliplar1 6grenerek sonuglar tretebilen
derin 6grenme temelli yapay zeka uygulamalar1 iken,
glintimiizdeki gelismelerle birlikte BDM temelli yapay
zeka sohbet botlarmin kullanimi yayginlasmis ve her
alanda oldugu gibi tibbi alanlarda da kendisine gok ge-
sitli kullanim yerleri bulmus, cesitli faydalar1 siklikla
arastirilan bir konu olmustur (13,14). BDM temelli
yapay zeka sohbet botlarinin bu kullanim yerlerine;
cok cesitli hastaliklarla ilgili bilgi edinme, ayirici tani
yapabilme, tedavi modaliteler ile ilgili bilgi verebilme
hatta tibbi egitimde literatiir tarayabilme, 6zet ¢ika-
rabilme ve dil ¢evirisi yapabilme 6rnek olarak goste-
rilebilir (13,15). Cok c¢esitli bu faydalar: sayesinde tip
egitimi alan 6grencilerden tip profesyonellerine kadar
¢ok genis aralikta bir etki alanina sahip olmustur (15).

BDM temelli yapay zeka programlarinin kulla-
nimlarinin arastirildigi bir diger 6nemli konu da hasta
egitiminde bu programlarinin kullanilabilirligidir. Bu
programlar hastalarin hastaliklari ile ilgili gerekli bil-
gileri elde edebilmesinde, bunlarin iyilestirilmesinde
veya bu hastaliklardan korunabilmede yapilmas: ge-
reken durumlar gibi ¢ok ¢esitli konularda hastalara
oneriler sunabilmekle birlikte ¢cok ¢esitli karmasalari
da pesinde getirebilmektedir (16-18). Her ne kadar
ama¢ hasta bakimmin kolaylagtirilmas: ve saglhiga
kavusulmanin hizlandirilmas: olsa da ¢ok ¢esitli etik
sorunlar beraberinde gelebilecek, hastalarin kendileri-
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Tablo 1. Yapay zeka sohbet botlarinin ayn1 sorulara verdikleri cevaplar ve degisimleri

ChatGPT-3,5 ChatGPT-3,5 Copilot Copilot Gemini Gemini
Cevaplar (ingilizce) (Tiirkge) (ingilizce) (Tiirkge) (ingilizce) (Tiirkge)

. 25 20 32 30 25 25

Dogru

(%56,8) (%45,5) (%72,7) (%68,2) (%56,8) (%56,8)

19 24 12 14 19 19

Yanlis
(%43,2) (%54,5) (%27,3) (%31,8) (%43,2) (%43,2)
p degeri 0,302* 0,791* 0,1*

Ayni cevabi iiretme 29 (%68,2)
Farkli cevabi

. 15 (%34,1)
iiretme

Dogru-yanl

({g.rj.l yjan 1§ 10 (%66,7)
degisimi
Yanlig-dogru

nlis-d 5 (%33,3)
degisimi

30 (%68,2) 32 (%72,7)

14 (%31,8) 12 (%27,3)

8 (%57,1) 7 (%58,3)

6 (%42,9) 5 (%41,7)

*McNemar testi

ni yanlis tanilara inandirabilmesine, bu araglarin bas-
vuruda tek kaynak olarak kullanilabilmesine ve hatta
hasta veri gizliliginin kaybolabilmesi gibi ¢ok ¢esitli
olaylara sebebiyet verebilecektir. Bu programlar her ne
kadar potansiyel olarak faydali gibi gériilmekle bera-
ber pesinden ¢ok cesitli ikilemleri siiriiklemekte ve bu
durumlarin da ayr1 ayr1 dikkate alinarak diizeltilmesi
ve incelenmesini zorunlu hale getirmektedir. Bu ek-
sikliklerin diizenlenip gelistirilmesi saglik alanindaki
profesyonellerin ytiklerini azaltmakla kalmayip hasta-

larin dogru sekilde daha ayrintili bilgiler alabilmeleri
i¢in gerekli zaman ve bilgi aktarimi saglayabilecek bir
ortam hazirlamasina yardimecr olacaktir (16-19).

Son gelismelerle birlikte yapay zeka sohbet botlar1-
nin tim bu faydali 6zellikleri géz 6ntine alinarak oftal-
moloji alaninda da performanslari arastirilan bir konu
olmus, pediatrik oftalmoloji ve sasilik konular: da rag-
bet géren bu oftalmoloji konularindan biri haline gel-
mistir. Ambliyopi ile iligkili sorularda ChatGPT-3,5,
Bard ve Bing yapay zeka sohbet botlarinin uygulana-

35

30

25

2

=]

1

%]

1

(=]

%]

0
ChatGPT-3,5

W ingilizce 25
M Tiirkce 20

Dogru Cevap Duzeyleri

m ingilizce m Tiirkce

Copilot Gemini
32 25
30 25

Sekil 1. ChatGPT-3,5, Copilot ve Gemini'nin pediatrik oftalmoloji ve sasilik ile iliskili Ingilizce ve Tiirkge sorular1 dogru cevaplama diizeyleri
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bilirlik, anlagilabilirlik ve okunabilirlik performanslari
incelenen bir ¢alismada Bard'mn her {i¢ alanda da en
yiiksek performansi gosterdigi fakat yine de sohbet
botlarinin hepsinin kabul edilebilir diizeyde ayrintili
ve uygun yanitlar elde etme potansiyeline sahip olduk-
lar1 belirtilmigtir (20). Oftalmoloji ile iliskili ¢oktan
secmeli sorularda sohbet botlarinin performanslarini
inceleyen bir ¢alismada 125 soru ChatGPT’ye uygu-
lanmis ve bu sorularda %46 oraninda basari goster-
digi, ayrica pediatrik oftalmoloji sorularinda ise %33
diizeyinde bagar1 gosterdigi ifade edilmistir (21).
ChatGPT-3,5 ve Bing’in 913 oftalmoloji sorusundaki
basarisinin incelendigi bir bagka ¢aligmada ise sohbet
botlar1 sirasi ile %59,69 ve %73,6 oraninda sorular:
dogru cevaplamis, pediatrik oftalmoloji sorularinda
ise sirast ile %57,45 ve %76 oraninda basar1 gostermis-
lerdir (22). Farkli bir konunun ele alindig1 baska bir ¢a-
lismada bu sohbet botlarinin oftalmoloji sorularindaki
basarisinin internet erisiminin saglandig tilkeye gore
degisip degismedigi arastirilmigtir. Bunun sonucunda
Gemini'nin erisilen {ilkeye gére sorular1 cevaplamada-
ki basarilarinin degisiklik gosterebildigi, bu degisiklik-
lerin pediatrik oftalmoloji ve sasilik ile iligkili sorular:
cevaplamada da izlendigi belirtilmistir. Bulundugu
tilkeye gore Gemininin pediatrik oftalmoloji ve sa-
silik ile iligkili sorularda %50 ile %80 arasinda degi-
sen oranlarda basarili olduklar: ifade edilmistir (23).
ChatGPT-3,5, Bing ve Bard'm 200 Tiirk¢e oftalmoloji
sorularindaki basarisinin incelendigi bir ¢alismada ise
bu programlarin sirasi ile %51, %63 ve %45,5 oranin-
da bagar1 gosterdigi belirtilmis, pediatrik oftalmoloji,
Kklinik refraksiyon ve genetik ile iliskili sorularda siras:
ile %57,1, %57,1 ve %71,4 oraninda basar1 gosterdigi
belirtilmistir. Yazarlar ¢alismanin sonucunda ise bu
programlarin potansiyel faydasinin varligina fakat su
an i¢in ¢ok yetkin olmay1p gelisimlerine devam etmesi-
nin gerektigi diisiincesine vurgu yapmislardir (24). Biz
de ¢alismamizda ChatGPT-3,5, Copilot ve Gemininin
Ingilizce sorulardaki performanslarini sirast ile %56,8,
%72,7 ve %56,8 diizeylerinde; Tiirkge sorulardaki
performanslarini ise sirasi ile %45,5, %68,2 ve %56,8
diizeylerinde oldugunu tespit ettik. Ayrica bu ¢alisma,
yaptigimiz literatiir taramasi kadari ile ayn1 Ingilizce
ve Tiirkge sorularda bu sohbet botlarinin pediatrik of-
talmoloji ve sasilik alanindaki bagarisini degerlendiren
ilk arastirmadir. Her ne kadar uygulamalarin perfor-
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manslar arasinda ve ayni zamanda programlarin ken-
di i¢lerinde Ingilizce ve Tiirkge sorulari cevaplamadaki
basar1 diizeyleri arasinda istatistiksel olarak fark tespit
edememis olsak da bu programlarin farkli dilde aym
ve tek dogru cevabi verdigi diisiincesini tagimryoruz.
Cevaplar1 inceledigimizde, dogru cevaplanan sorula-
rin Tiirkee olarak uygulandiginda yanlis cevap oranini
artirdig1, ancak bazi sorular agisindan da dogru yanita
ulagmay1 kolaylastirdig: belirledik. Bu farklilik sohbet
botlarimin farkli dillerde anlama, yorumlama ve fikir
tiretebilme kabiliyetlerindeki farkliliklarindan kay-
naklaniyor olabilir. Ayrica bu sonug bizde sorularin
hangi dillerde soruldugunun verilen bilgilerin dogru-
luk diizeylerine etki ettigi ve dogru bilgiye ulasmada
karsimiza hiz kisitlayici bir basamak olarak ¢iktig: dii-
stincesini ortaya ¢ikarmaktadir.

Onemli bilgileri barindiran ve temel kitaplar ara-
sinda yer alan Amerikan Akademi ve Oftalmoloji
2023-2024 Basic and Clinical Science Course (BCSC)
Pediatrik Oftalmoloji ve Sasilik kitabinin ¢aligma so-
rular1 44 soruyu igeriyordu ve sohbet robotlarina bu
sorularin tamamini sorduk. Soru sayisinin az olmast-
nin istatistiksel sonucun anlamli ¢ikip ¢ikmamasina
etki edebilecek 6nemli bir faktér oldugu kanaatinde-
yiz. Fakat temel bilgileri 6lgen bu kitabin sorularina
ilave soru eklemeyi uygun bulmadik. Daha fazla soru
iceren testlerde farkli degerlerin ¢ikip ¢ikmayacaginin
ileri aragtirmalar ile desteklenmesi gerekmektedir.

Calismamizin bazi kisitliliklar1 mevcuttur. Calis-
madaki soru sayimizin azligi, tek merkez ¢alismasi
olmasi, sorularin sadece dogru ve yanlis olarak de-
gerlendirilip bu programlarin anlama ve yorumlama
ozelliklerinin incelenmemesi, yapay zekadaki stirekli
gelisimler nedeniyle gosterilen bagarilarin sadece ke-
sitsel olarak degerlendirilebilmesi ve gercek hasta he-
kim iliskisini ve bu baglamda ortaya ¢ikabilen gesitli
yanilsamalarin incelenememesi ¢aliymamizin kisitl
yonlerini olusturmaktadir.

Sonug olarak yapay zeka sohbet botlar1 gelecek-
te tip egitimi icerisinde kendisine giiglii bir yer bul-
ma potansiyeline sahip olsa da gelistirilmesi gereken
onemli problemleri i¢erisinde barindirmaktadir. Fark-
I1 dillerdeki performanslarin ayni diizeye getirilmesi
aragtiricilar i¢in dogru bilgi erisiminde daha giivenilir
bir kaynak olarak se¢ilmesine aracilik edecektir.
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Cikar catismasi ve finansman bildirimi
Yazarlar bildirecek bir ¢ikar ¢atigmalar1 olmadigini be-

yan eder. Yazarlar bu ¢aligma i¢in hi¢bir finansal des-

tek almadiklarini da beyan eder.
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Protection of adolescent girls from
sexually transmitted diseases: Results
of awareness training

Adodlesan kizlarin cinsel yolla bulasan
hastaliklardan korunmasi: Farkindalik egitimi
sonuclari

Abstract

Aim: Sexually transmitted diseases pose a substantial public health concern and economic challenge in
developing countries, exhibiting a disproportionate impact on women. The objective of this study was to
assess the knowledge level of high school girls regarding sexually transmitted diseases and to examine the
impact of educational interventions on the enhancement of their understanding.

Methods: The study’s sample population comprised 131 students enrolled in the 10th and 11th grades of a
girls” high school. Data were collected through the administration of a ‘Personal Information Form’ and a
‘Information Form on Sexually Transmitted Diseases’. These data were collected prior to and following a
training program on sexually transmitted diseases scheduled for May 2023.

Results: The mean age of the students participating in the study was 16.24+0.75. The mean total score of
the Information Form on Sexually Transmitted Diseases’ was 19.17+3.05 before the training and 22.9+2.74
after the training. It was determined that there was a statistically significant positive difference in the
correct answers of some questions asked to measure the level of knowledge about sexually transmitted
diseases after the training. These questions measured the level of knowledge about ‘protection by vac-
cination’, ‘the risk of transmission of two sexual diseases together’, ‘affecting infants and can also be seen
in children’, ‘transmission by skin contact’, ‘risk of multiple partners’, ‘causing infertility’, ‘easy transmission
from the toilet bow!’, ‘adequacy of condom use for protection’, ‘risk of oral contact’, ‘risk of shared injector’
and ‘risk of transmission outside the sexual route’.

Conclusion: The findings of this study show that the inadequate knowledge of adolescent girls about
sexually transmitted diseases increases with the education provided. To increase young people’s level of
knowledge about sexually transmitted diseases and to ensure their access to reliable sources of informa-
tion, it is recommended that sexual health training, which will be designed taking into account the results
of this and similar studies, should be included in high school and university curricula.

Keywords: Adolescent; health education; sexually transmitted diseases; students

Oz

Amag: Cinsel yolla bulasan hastaliklar, gelismekte olan tlkelerde 6nemli bir halk sagligl sorunu ve ekono-
mik ylke neden olmakta ve 6zellikle kadinlar Uzerinde orantisiz bir etki olusturmaktadir. Bu arastirmayla,
lisede 6grenim goren kizlarin cinsel yolla bulasan hastaliklar konusundaki bilgi dtzeylerinin belirlenmesi ve
verilen egitimle bilgi duzeyinde meydana gelen degisikligin incelenmesi amaclanmistir.

Yontemler: Arastirmanin ¢rneklemini bir kiz lisesinin 10. ve 11. siniflarinda 6grenim goéren 131 dgrenci olus-
turdu. Veriler, Mayis 2023'te planlanan bir egitimin ¢ncesinde ve sonrasinda ‘Kisisel Bilgi Formu’ ve ‘Cinsel
Yolla Bulasan Hastaliklara iliskin Bilgi Formu’ kullanilarak toplandi.

Bulgular: Arastirmaya katilan égrencilerin yas ortalamasi 16.24+0.75tir. Cinsel Yolla Bulasan Hastaliklar
Bilgi Formunun toplam puan ortalamasi egitim 6ncesinde 19,17+3,05 iken egitim sonrasinda 22,9+2,74
olarak belirlendi. Formun bazi sorularinin egitim sonundaki dogru cevaplarinda istatistiksel olarak pozitif
yonde anlamli duzeyde fark oldugu belirlendi. Bu sorular; ‘asi ile korunma’, ‘iki cinsel hastaligin birlikte
bulasma riski’, ‘bebekleri etkileme ve ¢cocuklarda da gorilebilme’, ‘deri temasi ile bulasma’, ‘coklu partner
riski’, ‘kisirhga neden olma’, ‘klozetten kolay bulasma’, ‘korunmak icin kondom kullaniminin yeterliligi’, ‘oral
temas riski’, ‘ortak enjektor riski’ ve ‘cinsel yol disinda bulasma riski’ ile ilgili bilgi dtzeyini dlcen sorulardir.
Sonuglar: Bu arastirmanin bulgulari, ergenlik cagindaki kizlarin cinsel yolla bulasan hastaliklara iliskin ye-
tersiz olan bilgi dizeylerinin verilen egitimle arttigini gdstermektedir. Genclerin cinsel yolla bulasan hasta-
liklar konusundaki bilgi dtizeylerini artirmak ve gtvenilir bilgi kaynaklarina erisimlerini saglamak i¢in bu ve
benzer arastirma sonuclarinin da dikkate alinarak tasarlanacak cinsel saglik egitimlerinin lise ve Universite
mufredatlarina dahil edilmesi 6nerilmektedir.

Anahtar Sézciikler: Adolesan; cinsel yolla bulasan hastaliklar; 6grenciler; saglik egitimi
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INTRODUCTION

The prevalence of sexually transmitted diseases (STDs)
has been on the rise worldwide, primarily due to the
inadequacy of screening strategies and the complexity
of treatment approaches. This phenomenon has led to
a significant burden on healthcare systems (1,2). In re-
cent years, STDs have affected individuals of all ages in
both developed and developing countries, and they are
considered a major public health threat, particularly
among young people (3-5).

The majority of immunodeficiency virus (HIV) in-
fections in the world are concentrated in the 15-24 age
range, especially as a result of unprotected sexual in-
tercourse (6). Adolescence is a period when curiosity,
experience, and the desire to learn are at the forefront.
This situation may increase the likelihood of engaging
in risky behaviors and encountering various problems
that will affect life due to inadequate sexual knowledge
(7,8) and may also be seen as an opportunity for edu-
cation (9). The increased risk of transmission, espe-
cially in early adulthood, and the potential to lead to
complications affecting reproductive health, increase
the importance of the subject.

One of the most effective ways to reduce the preva-
lence of sexually transmitted infections is to provide
individuals with the knowledge and skills to prevent
them. Despite available communication opportunities,
in many communities, young people’s knowledge about
diseases is often inaccurate or incomplete. Moreover,
parents may also have low levels of knowledge or may
be reluctant to engage in reproductive health discourse
with their children (10,11). It is the duty of physicians,
nurses and educators to educate young people about
the negative consequences of sexual desire leading to
sexual activity (12). In this context, it is very impor-
tant to select the most appropriate sources of informa-
tion and develop strategies to increase awareness (13).
Provision of sexual health information by health pro-
fessionals is welcomed by adolescents, educators and
parents.

Studies conducted on university-age youth in
Turkey show that the level of knowledge about sex-
ual health and infectious diseases is low, and there
are regional differences (14). Formal education by
physicians, nurses, and midwives in schools or fam-

ily health centers is recommended to reduce the in-
cidence of STDs (15). Studies have also reported that
young people need sexual education at the secondary
education level and perceive traditional structures as
the most important obstacle (16). Lack of awareness
about infections related to reproductive health and
underestimation of possible risk may lead to the adop-
tion of inappropriate behaviors. The potential for stig-
matization and the effect of wrong attitudes resulting
from incomplete information indicate that more im-
portance should be given to sexual education in early
adolescence (17).

According to global statistics published by the
Joint United Nations Programme on HIV (Human
Immunodeficiency Virus)/AIDS (acquired immu-
nodeficiency syndrome) diseases (UNAIDS), 54% of
people living with HIV worldwide are women and
girls. The prevalence of HIV infection among young
women is three times higher than among young men
(18). Given that other STDs that are under-reported
in women are not included in the above statistics, it
is clear that women need to be educated about STDs,
especially during schooling. In addition, adolescents
are a population group that tends to underuse repro-
ductive health services due to a number of factors,
including concerns about confidentiality, difficulties
in accessing services, financial constraints, and trust
issues. Adolescent girls’ knowledge about STDs may
vary depending on a number of factors, including bio-
logical, cultural, social, and economic changes (19).
Identification of these factors will guide the screening
and educational interventions to be planned.

The aim of this study was to evaluate the level of
knowledge of high school girls about sexually trans-
mitted diseases and to examine the changes in the level
of knowledge with the education provided.

Within the scope of the aim of the study, answers to
the following research questions were sought;

1. “Do female high school students have sufficient
knowledge about sexually transmitted diseases?

2. “Is STD education given by a specialized health
professional to female high school students effective
in increasing their level of knowledge about the trans-
mission routes, prevention routes, and complications
of sexually transmitted diseases?”
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I
MATERIAL AND METHODS

Participants and procedures

This research is a quasi-experimental study using a

one-group pretest-posttest design.

Place and time of the study
The study was conducted in a public girls” high school
in Istanbul in May 2023.

Population and sample of the study

The population of the study consists of 10th and 11th-
grade students studying in a girls’ high school in the
city centre of Istanbul in the spring semester of the
2022-2023 academic year. No sampling calculation
was used in the study, and the aim was to reach all
students (210) studying in 10th and 11th grades. The
study was completed with 131 female students who
were in school on the days of the study and whose par-
ents and themselves gave consent to participate in the
study. After the study was completed, a post-hoc pow-
er analysis was performed to determine the adequacy
of the sample size. According to the power analysis,
the total sample was found to be adequate with an ef-
fect size of 1.07, 99.6% power and a margin of error of
0.05% (20).

Inclusion criteria

o In the academic year 2022-2023, students in the
10th and 11th grades of a public girls’ high school
in Istanbul,

+ Informed consent form signed by the family,

o Students who signed the informed consent form
were included in the study.

Data collection and data tools

The data were collected with a ‘Personal Information
Form’ consisting of 26 questions and the ‘Information
Form on Sexually Transmitted Diseases. It took stu-
dents an average of 7-8 minutes to answer the survey
questions presented in Table 1.

Personal Information Form: It consists of 5 ques-
tions aiming to determine the socio-demographic
characteristics of the participants.

Information Form on Sexually Transmitted Diseases:
The form, which was created by the researchers in line
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with the literature, consists of 21 questions question-
ing the level of knowledge about sexually transmitted
diseases. Nineteen of the questions consisted of yes-no
and two of them consisted of multiple-choice proposi-
tions. The Information Form on Sexually Transmitted
Diseases’ was administered to the participants as a pre-
test just before the face-to-face training via an online
survey on a cell phone. Afterwards, the participants
were given two separate face-to-face trainings on
Sexually Transmitted Diseases in the meeting room of
the school, lasting an average of 40 minutes. The con-
tent of the Sexually Transmitted Diseases training was
based on the training modules prepared by the Minis-
try of National Education for Vocational High Schools
of Health and the website of the General Directorate of
Public Health.

The content of this training given by an infectious
diseases specialist, included common sexually trans-
mitted diseases, including bacterial vaginosis, candi-
diasis, trichomoniasis, gonorrhea, syphilis, HIV, geni-
tal herpes, HPV (human papillomavirus) and AIDS
diseases (21). Symptoms, transmission risks, preven-
tion methods and treatment options associated with
each infection were discussed in the training. Imme-
diately after the training, the ‘Information Form on
Sexually Transmitted Diseases’ was re-administered
to the volunteers via an online questionnaire to as-
sess their level of knowledge about STDs. In addition,
three items were added to the questionnaire at the end
of the training to assess the participants’ feelings and
thoughts about the training. Correct answers to the
questions were given 1 point, and 1 point was given for
each correct answer in the multiple-choice questions
17 and 20, from which more than one option could
be selected. The maximum total score that can be ob-
tained from the information form is 28.

Data evaluation

Data analysis was performed using the Statistical
Package for the Social Sciences software for Windows,
version 25.0 (SPSS Inc., Chicago, IL, USA). Percent-
age and frequency values were presented for categori-
cal variables; arithmetic mean and standard deviation
values were presented for quantitative variables. Chi-
square test was used for comparisons between two
qualitative variables. Comparisons between the total
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number of correct answers before and after the train-
ing were analyzed using paired sample t-tests. Type I
error rate was accepted as 0.05 in the study.

Limitations of the study

This research was planned as a pilot study in a single
girls’ school in Istanbul. One of the limitations of this
study is that the participants were only female students
due to the preferred school type. The findings obtained
from this study cannot be generalized to the whole so-
ciety due to the limited sample representation.

The ethical dimension of the study

This study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki, and approval of
ethics (date: 22.09.2023, decision no: 22/592-2023)
was obtained from the University of Health Science
Hamidiye Scientific Research Ethics Committee and
the institution where the study was conducted before
starting the study. The purpose, duration, plan, how
and where the data would be used, and what was ex-
pected from them were explained to the students and
their parents through an informed consent form pre-
pared in line with the Declaration of Helsinki. Written
informed consent was obtained from both students
and parents in line with the principle of voluntariness.

I
RESULTS
In this study, in which the effectiveness of the edu-

cation given to high school students about sexually
transmitted diseases was examined, it was determined
that the mean age of the participants was 16.24+0.75
years, and 125 of them (95.4%) had not received any
education about STDs before. According to the ques-
tionnaire administered before the training (Table 2),
38% of the participants thought that they could be
protected from STDs by vaccination. 22.2% of the
participants stated that they did not know that STDs
could cause any damage in infants, and 40% did not
know that children could also get STDs. 57% of the
participants think that STDs can be easily transmit-
ted from toilet bowls, and 80% of the participants
think that protection from STDs with condoms is not
enough. It was determined that 74.8% of the partici-
pants knew that STDs can be transmitted through the

use of shared syringes, 41% knew that STDs can be
transmitted through non-sexual routes, 94.6% knew
that healthy-looking people can also get STDs, and
74% knew that STDs can cause infertility.

The difference between the correct answers of the
propositions before and after the training was ana-
lyzed and presented in Table 2. Accordingly, a statisti-
cally significant positive difference was observed in the
correct answers given to the questions related to ‘pro-
tection with vaccination, ‘risk of transmission of two
sexual diseases together’, ‘affecting infants and can also
be seen in children;, ‘transmission by skin contact;, ‘risk
of multiple partners, ‘causing infertility] ‘easy trans-
mission from the toilet bowl, ‘adequacy of condom
use for protection, ‘risk of oral contact] ‘risk of shared
injector’ and ‘risk of transmission other than sexual
route’ after the training. While there was an increase
in the number of correct answers given to the question
‘Which body fluids can transmit STDs, it was observed
that the answers related to ‘from whom STD informa-
tion should be obtained’ changed to ‘Specialist/Health
Personnel’ after the training.

Participants’ feelings and thoughts about educa-
tion are given in Table 3. According to this, the par-
ticipants’ 97.7% stated that the training was useful, and
41 (31.3%) stated that they felt confident about pro-
tection because they were informed about STDs. The
mean total score was 19.17+3.05 before the training
and 22.9+2.74 after the training (p<0.001).

—
DISCUSSION AND CONCLUSION

The impact of sexually transmitted infections on

young people is alarming due to their high sex drive,
low education, and sexual experience (3). It is of criti-
cal importance to determine the level of sexual health
knowledge for the sexually active group, to increase
STD knowledge, and to design programs that will en-
able them to acquire safe sexual behaviors (11). Deter-
mining the current knowledge levels of young people
on sexual health issues will guide the creation of the
content and level of these programs. In this context,
according to the results of the knowledge level test
applied before the training in this study, it was deter-
mined that almost all of the participants had partially
sufficient basic knowledge about STDs, although they
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Table 1. Questionnaire Content

1 Sexually transmitted diseases can also occur in seemingly healthy people

Someone with a sexually transmitted disease may also have another sexually transmitted disease at the

same time
STD knowledge 3 Sexually transmitted disease is only transmitted through sexual contact
4 All sexually transmitted diseases are easily treatable
5 Sexually transmitted diseases can also be seen in children
6* Write the names of sexually transmitted diseases you know
7 People with intact genital organs do not have sexually transmitted diseases
8 Birth control pills protect against sexually transmitted diseases
Protection 9 Sexually transmitted diseases can be prevented by vaccination
10 Monogamy is enough to protect against sexually transmitted diseases
11 Using a condom during sexual intercourse is sufficient to protect against sexual diseases
12 Sexually transmitted diseases can be transmitted through shared syringes
13 Door handles and toilet bowls can transmit sexually transmitted diseases
14 People infected with sexually transmitted diseases are mostly teenagers or young adults
Transmission routes 15 The risk of contracting a sexually transmitted disease increases in the presence of multiple partners
16 Close skin and mucous membrane contact without sexual contact can cause sexually transmitted diseases
17 STDs can be transmitted by oral contact

18**  Which body fluids transmit sexually transmitted diseases?

Babies born to mothers with sexually transmitted diseases may have developmental abnormalities and

19 . .
Complication serious illnesses
20 STDs can cause infertility
e From which source do you think information about sexually transmitted diseases can be obtained more
reliably and accurately?
22 I have received education on STDs before.
Emotion thought 23**  Please rate your feelings about learning about sexually transmitted diseases
24 The sexually transmitted diseases education I received included information that I would need
Q5ek Please rate your opinion about participating in this education that includes information about sexual

contact.

*: Open-ended question, **: Multiple choice question, STD: Sexually Transmitted Diseas

had not received a similar training before. However, it
is seen that they have inaccurate and incomplete in-
formation about complications, transmission routes
and prevention. It is important to raise awareness of
young people about the potential complications of
STDs across the lifespan, including their impact on
infants and children, in order to dispel the notion that
the risks of STDs are limited to a single individual. In
this study, it is seen that the knowledge level of the par-
ticipants on the topics of transmission through skin
contact, transmission through toilet bowl or shared
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syringes, contraceptive pills, vaccination and condom
protection, which were asked to evaluate their level of
knowledge about the transmission routes of STDs, was
not sufficient. These findings support the findings of
other studies showing that young people do not have
sufficient knowledge about the symptoms, complica-
tions, transmission routes, use of common objects,
condom use and risk groups of STDs (22-26).
According to the results of this research, 80% of
the participants stated that condoms did not provide
protection against STDs, while 38% stated that it was
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Table 2. Comparison of responses before and after education (n=131)

False

Questions Right p
1. Sexually transmitted diseases can also occur in seemingly healthy people
False 2(28,6) 5(71,4) 1
Right 6(4,8) 118 (95,2)
2. Someone with a sexually transmitted disease may also have another sexually
transmitted disease at the same time
False 2(8,7) 21 (91,3) 0.013*
Right 7(6,5) 101 (93,5) ’
3. Sexually transmitted disease is only transmitted through sexual contact
Fa.lse 9(16,7) 45 (83,3) 0001
Right 11 (14,3) 66 (85,7)
4. All sexually transmitted diseases are easily treatable
False 1(7,1) 13 (92,9) 0,263
Right 7 (6) 110 (94)
5. Sexually transmitted disease can also be seen in children
False 9(17) 44 (83) <0,001*
Right 7(9) 71 (91)
7. People with intact genital organs do not have sexually transmitted diseases
False 4 (20) 16 (80) 0711
Right 13 (11,7) 98 (88,3) ’
8. Birth control pills protect against sexually transmitted diseases
Fa.186 8(30,8) 18 (69,2) 0,871
Right 20 (19) 85 (81)
9. Sexually transmitted diseases can be prevented by vaccination
Fa.lse 26 (32,1) 55 (67,9) 20001
Right 13 (26) 37 (74)
10. Monogamy is enough to protect against sexually transmitted diseases
Fa'ilse 8(34,8) 15 (65,2) 0,307
Right 9(8,3) 99 (91,7)
11. Using a condom during sexual intercourse is sufficient to protect against
sexual diseases
False 17 (16,2) 88 (83,8)
Right 7(26,9) 19(73,1) <0.001*
12. Sexually transmitted diseases can be transmitted through shared syringes
False 3(9,1) 30 (90,9)
Right 1(4,1) 94 (95,9) <0,001%
13. Door handles and toilet bowls can transmit sexually transmitted diseases
False 56 (74,7) 19 (25,3) 0,012%
Right 39 (69,6) 17 (30,4)
14. People infected with sexually transmitted diseases are mostly teenagers or
young adults
False 9(19,1) 38 (80,9)
Right 7(8.3) 77 (91,7) <0,001%
15. The risk of contracting a sexually transmitted disease increases in the presence
of multiple partners
Fa'ilse 1(10) 9 (90) 0,021%
Right 1(0,8) 120 (99,2)
16. Close skin and mucous membrane contact without sexual contact can cause
sexually transmitted diseases
False 8(13,8) 50 (86,2)
Right 9(12,3) 64 (87,7) <0.001*
17. STDs can be transmitted by oral contact
Fz?lse 7 (15,6) 38 (84,4) <0,001*
Right 5(5,8) 81 (94,2)
19. Babies born to mothers with sexually transmitted diseases may have
developmental abnormalities and serious illnesses
False 3(10,3) 26 (89,7)
Right 5 (4.9) 97 (95,1) <0.001"
20. STDs can cause infertility
False 6 (17,6) 28 (82,4)
Right 6(62) 91 (93.8) Dl

p<0,05, STD: Sexually Transmitted Disease
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Table 3. Feelings and thoughts about education (n=131)

Questions (%) f (%)

From which source do you think information about sexually transmitted diseases Before Training ..

can be obtained more reliably and accurately? After Training
Family 11(8.4) 5(3.8)
Friends 2(1.5) 1(0.8)
Social Media-Internet 3(2.3) 6(4.5)
Scientific Publications-Books 12(9.1) 9(6.9)
Teacher/Lecturer 5(3.8) 5(3.8)
Health personnel/ Specialists 98(74.9) 105(80.2)

I have received education on STDs before

No 125 (95,4)
Yes 6 (4,6)
Your feelings about learning about sexually transmitted diseases;
I didn’t feel anything 19 (14,5)
It made me uncomfortable 11 (8,4)
I was worried I might get sick. 9(6,9)
iI nf;l)tr rs:llgz 'in terms of protection because I was 41(13)
It created awareness in me 51 (38,9)
The sexually transmitted diseases education I received included information that I would need.
No 19 (14,5)
Yes 112 (85,5)
My thoughts about participating in this training, which included information about sexual contact:
It was useful, I was bored 35 (26,7)
Useful, I am satisfied 93 (71)
It was useless, I didn’t understand 3(2,3)
It was useless, I realized 0
Age 16,24+0,75

p<0,05, STD: Sexually Transmitted Disease

possible to protect against STDs with vaccination. This
may be explained by the fact that the participants did
not have sufficient knowledge about the transmission
routes of diseases and sexual health. In the literature,
the knowledge rates of young people in early adoles-
cence about condom use vary between 12% and 81%
(11,23), and the knowledge rates about protection
with vaccination vary between 23.4% and 40% (1,27).
University students are more knowledgeable about
the protective effect of vaccination in the prevention
of STDs, but young people need more information
about HBV prophylaxis or HPV vaccines screened be-
fore marriage (64.2%) (11). In the study conducted by
Sieving et al. (2019), it was reported that there was a
decrease in condom use among young people; it was
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mostly used to protect against pregnancy rather than
to protect against STDs, and condoms were not used
when oral contraceptives were used. In the educational
contents planned for STDs, it should be emphasized
that condom use is effective in protection from both
pregnancy and STDs (27).

The knowledge levels of the participants included
in this study regarding STDs were re-evaluated at the
end of the training. The difference between the correct
answers of the propositions before and after the train-
ing was analyzed and the results are given in Table 2.
Accordingly, it is seen that the number of correct an-
swers on the topics of risk of co-infection of two sexual
diseases, transmission routes, infants and children,
protection with vaccination, disadvantaged groups,
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importance of condoms and complications, and thus
the total mean score of the questionnaire increased sig-
nificantly at the end of the training. These results show
that the training increased the participants’ level of
awareness about STDs, thus, the training was effective.
These results support the results of similar studies eval-
uating the effectiveness of sexual health education for
high school students (28-32). In the literature, there are
studies indicating a decrease in the prevalence of AIDS
among adolescents receiving sexual behavior support.
Trainings planned for this purpose are designed with
various models such as sexual health education, sexual
health services, and creating a safe and supportive en-
vironment (33,34). In Japan, STD prevention courses
for young people aged 15-16 years were included in
the high school curriculum based on the assumption
that schools are reliable sources of information (10).
Peer education and brochure-based expert training
were defined as other effective methods. It has been
discussed that psychological counselors in schools can
also provide education on sexual health (35). Similarly,
in Africa, school-based sexual health interventions in-
volving active participation in the prevention of STDs
and HIV have been presented as an effective approach
(36). In China, it was reported that sexual knowledge
and attitudes of adolescents increased following the
implementation of an internet-based sexuality educa-
tion program, and these positive results continued for
at least one year after the intervention (37).

Table 3 shows the feelings and thoughts of the par-
ticipants regarding the training on STDs. Accordingly,
75% of the participants stated that they preferred to
receive information on sexual health from health per-
sonnel or experts, 85.5% stated that the content of the
training was sufficient, and 71% found the training use-
ful. This result is similar to the satisfaction results in the
STD education intervention conducted by Zizza et al.
(2021) among young people aged 15-24 years (30).

It has been reported that sexual experience in Tur-
key falls in the 14-17 age group and young people’s
sources of information on STDs and AIDS transmis-
sion include television, newspapers, parents, teachers,
books, health experts, the internet and friends (19).
However, it is also a fact that the media, especially the
internet and television, may cause exposure to sexual
stimuli and misinformation. In studies conducted in

women in different countries, transmission of the vi-
rus from mother to child, asymptomatic transmission
and lack of information about infections such as HPV
and HSV have been reported (38,39). Young people
tend to be timid about discussing sexuality with their
parents. Parents can influence the formation of sexual
values and beliefs (40). Providing education on sexual
health issues by clinicians facilitates communication
between parents and adolescents and prevents early
sexual initiation and unprotected sexual intercourse.
These trainings also reduce the number of sexual part-
ners and the incidence of STDs. All these positive ef-
fects were also reported in a study evaluating the ef-
fects of sexual education given in schools (41). It was
found that young girls who constituted the sample of
this study preferred to receive information about STDs
from health professionals such as doctors, nurses and
specialists rather than their teachers (27). Factors such
as young people’s confidence that they will receive ac-
curate information from health professionals, being
the people they will receive service from when they get
sick, being able to ask questions easily and profession-
alism may be effective in the emergence of this result.

In conclusion, in this study, in which the effec-
tiveness of STD education given to students in a girls’
high school was evaluated, it was determined that the
knowledge level of the participants increased after the
education. Increasing treatment costs and psychologi-
cal and pathological damage caused by STDs increase
the importance of preventing STDs. In this context, it
is recommended that the main topics of sexual health
training should not only focus on reproduction, but
also include prevention of STDs as much as possible.
It is thought that repetition of trainings and intermit-
tent evaluations may increase the effect of knowledge
and risk perception into behavior. The establishment
of adolescent outpatient clinics in health services may
also contribute to the solution. It is thought that the
findings obtained from this study will guide the design
of school-based education programs.
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LuminaURO: A comprehensive Artificial
Intelligence Driven Assistant for enhancing
urological diagnostics and patient care

LuminaURQO: Urolojik tani ve hasta bakimini
gelistirmek icin kapsaml bir Yapay Zeka Destekl
Asistan

Abstract

Aim: This study aims to develop and validate LuminaURQO, a Retrieval-Augmented Generation (RAG)-based
Al Assistant specifically designed for urological healthcare, addressing the limitations of conventional Large
Language Models (LLMs) in healthcare applications.

Methods: We developed LuminaURO using a specialized repository of urological documents and imple-
mented a novel pooling methodology to search multilingual documents and aggregate information for re-
sponse generation. The system was evaluated using multiple similarity algorithms (OESM, Spacy, T5, and
BERTScore) and expert assessment by urologists (n=3).

Results: LuminaURO generates responses within 8-15 seconds from multilingual documents and enhances
user interaction by providing two contextually relevant follow-up questions per query. The architecture dem-
onstrates significant improvements in search latency, memory requirements, and similarity metrics com-
pared to state-of-the-art approaches. Validation shows similarity scores of 0.6756, 0.7206, 0.9296, 0.9223,
and 0.9183 for English responses, and 0.6686, 0.7166, 0.8119, 0.9220, 0.9315, and 0.9086 for Turkish respons-
es. Expert evaluation by urologists revealed similarity scores of 0.9444 and 0.9408 for English and Turkish
responses, respectively.

Conclusion: LuminaURO successfully addresses the limitations of conventional LLM implementations in
healthcare by utilizing specialized urological documents and our innovative pooling methodology for multi-
language document processing. The high similarity scores across multiple evaluation metrics and strong ex-
pert validation confirm the system’s effectiveness in providing accurate and relevant urological information.
Future research will focus on expanding this approach to other medical specialties, with the ultimate goal of
developing LuminaHealth, a comprehensive healthcare assistant covering all medical domains.

Keywords: Artificial intelligence; decision support systems; natural language processing; medical informat-
ics; urology

Oz

Amag: Bu calisma, Urolojik saglik hizmetleri icin 6zel olarak tasarlanmis, Erisim-Guclendirilmis Uretim (RAG)
tabanli bir yapay zeka asistani olan LuminaURO’yu gelistirmeyi ve dogrulamayi amaclamaktadir. Bu sistem,
saglik uygulamalarinda geleneksel Buyuk Dil Modellerinin (LLM) sinirlamalarini ele almaktadir.

Yoéntemler: LuminaURQO’yu Urolojik doktmanlarin 6zel bir deposunu kullanarak gelistirdik ve ¢ok dilli dokti-
manlari aramak ve yanit Uretimi icin bilgileri toplamak amaciyla yenilik¢i bir havuzlama metodolojisi uygu-
ladik. Sistem, coklu benzerlik algoritmalari (OESM, Spacy, T5 ve BERTScore) ve Urologlar tarafindan uzman
degerlendirmesi (n=3) kullanilarak degerlendirildi.

Bulgular: LuminaURO, cok dilli dokiimanlardan 8-15 saniye icinde yanitlar Uretmekte ve her sorgu icin bag-
lamsal olarak ilgili iki takip sorusu sunarak kullanici etkilesimini gelistirmektedir. Mimari, son teknoloji yakla-
simlara kiyasla arama gecikmesi, bellek gereksinimleri ve benzerlik metrikleri agisindan énemli iyilestirmeler
gostermektedir. Dogrulama, ingilizce yanitlar icin 0,6756, 0,7206, 0,9296, 0,9223 ve 0,9183, Turkce yanitlar
icin ise 0,6686, 0,7166, 0,8119, 0,9220, 0,9315 ve 0,9086 benzerlik puanlar gdstermektedir. Urologlar tara-
findan yapilan uzman degerlendirmesi, sirasiyla ingilizce ve Turkce yanitlar icin 0,9444 ve 0,9408 benzerlik
puanlari ortaya koymustur.

Sonug: LuminaURO, 6zel trolojik dokimanlari ve ¢cok dilli dokiman isleme icin yenilik¢i havuzlama metodolo-
jimizi kullanarak saglk hizmetlerinde geleneksel LLM uygulamalarinin sinirlamalarini basariyla ele almaktadir.
Coklu degerlendirme metriklerinde elde edilen ytksek benzerlik puanlari ve gticlil uzman dogrulamasi, siste-
min dogru ve ilgili rolojik bilgileri saglama konusundaki etkinligini teyit etmektedir. Gelecekteki arastirmalar,
bu yaklasimi diger tibbi uzmanlik alanlarina genisletmeye odaklanacak ve nihai hedef olarak tim tibbi alanlari
kapsayan kapsamli bir sadlik asistani olan LuminaHealth'i gelistirmek olacaktir.

Anahtar Sozciikler: Dogal lisan isleme; karar destek sistemleri; tibbi bilisim; Groloji; yapay zeka
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INTRODUCTION

Artificial Intelligence (AI) comprises computational
systems that simulate cognitive functions and execute
tasks. These systems replicate human intelligence
through learning, reasoning, perception, and language
processing. Machine Learning (ML) and Deep Learn-
ing (DL) are sub-disciplines of Al, representing their
most effective forms (1). ML enables systems to learn
from data with statistical techniques and algorithms to
develop models (1). DL, a subset of ML, uses multi-
layered artificial neural networks (ANN) inspired by
biological neural architecture (1). This approach is
successful in pattern recognition and feature extrac-
tion with large datasets (2). DL algorithms advance
fields including image recognition speech processing
and natural language processing (3-5). Natural lan-
guage processing (NLP), a subfield of DL, focuses on
understanding and generating human language (5,6).
This discipline exists at the intersection of linguistics,
computer science, and cognitive psychology. NLP ap-
plications include text classification translation and
question-answering systems (7-10). The Transformer
architecture marks a milestone in NLP evolution (6).
This advancement enabled large language models
(LLMs) improving language processing (5).

LLMs are complex ANN models trained on exten-
sive text corpora with billions of parameters (11,12).
The Generative Pretrained Transformer (GPT) series
demonstrates capabilities in contextual understanding
language generation and language tasks with human-
like performance. These models perform high-level
generalization and have applications across diverse
fields (13-16). LLMs present limitations and ethical
concerns (17-21). LLM projects require substantial
computational resources can show biases and can gen-
erate incorrect information or “hallucinations” (22-
24). Researchers must remain vigilant about these is-
sues (25). LLMs are increasingly used in AT assistants
chatbots ,translation and content generation (26-29).
Examples include ChatGPT by OpenAl Google’s
Gemini (31), Meta’s LLama (32), and Claude by An-
thropic (30-33). While these are general-purpose
LLMs, domain-specific models are developed from
these frameworks.

Al is increasingly prevalent in healthcare (34). Al
models efficiently execute repetitive tasks, minimize

human errors, and operate without fatigue-related
limitations (35,36). Growing patient populations and
healthcare professional shortages accelerate AT adop-
tion (34). Al applications are increasingly used in re-
search for diseases like cancer where treatment proto-
cols are still developing (35). Al applications in health-
care address unresolved problems while saving time
and costs (34). The rise in digital healthcare data has
motivated further research in this area (36).

Patients and families lack access to reliable medical
resources for their healthcare questions (37). This need
is critical after hospital discharge or when doctor com-
munication is limited. There is a growing demand for
systems that can address ongoing healthcare questions
(38). These systems help patients and families make
informed health decisions and manage treatments ef-
fectively. Patients and families often seek health solu-
tions online (37). GPT-based AI models like ChatGPT,
Claude, and Gemini are increasingly used for health
questions (38). However, these platforms often provide
medically unreliable responses without proper over-
sight (38), potentially confusing patients. Overcom-
ing these challenges necessitates the development of
domain-specific solutions (39). Retrieval-Augmented
Generation (RAG)
emerged as a solution for specialized healthcare re-

applications with LLMs have

sponses (40).

This paper introduces LuminaURO, an Al-pow-
ered urology health assistant developed to provide
specialized medical responses. LuminaURO generates
personalized and medically validated responses by in-
tegrating LLM and RAG technologies.

This paper reveals the following major contribu-
tions:
¢ LuminaURO: RAG-based Urology Assistant: This

study presents LuminaURO, an AI system for

urology using the RAG framework with curated
medical datasets. The system features a document
pooling methodology that processes multilingual
medical documents, enhancing response accuracy

while maintaining medical context (Section 3, 3.4).
* Multilingual Retrieval Architecture: The imple-

mentation uses FAISS technology for rapid simi-

larity searches across multilingual documents,
generating responses within 8-15 seconds. The sys-
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tem supports English and Turkish interfaces, with

capacity for language expansion. It maintains high

accuracy through integrated results from original

and translated queries (Section 3.4).

* Comprehensive Validation Framework: The as-
sistant’s performance is validated through compu-
tational metrics (OESM, SpaCy, T5, BERTScore)
and expert evaluation by urologists, achieving over
90% similarity scores across languages for clinical
reliability (Section 4).

+ Interactive Query Enhancement: Through Lang-
Chain PromptTemplate integration, the assistant
generates two domain-specific follow-up questions
per user query for user engagement in urological
discussions (Section 3.5).

LuminaURO introduces an innovative Al solution
that enhances patient care, clinical decision-making,
and medical education in urology (18). The web-based
interface provides broader public access and improved
clinical testability. This study provides insights into
AT applications in healthcare, offering a foundation
for future research. The system improves patient out-
comes, healthcare efficiency, and access to medical
knowledge in urology. The system educates patients
and their relatives about urological conditions and
treatment options. This approach leads to informed
decision-making and increased confidence in treat-
ment. This assistant advances Al applications in medi-
cine, enabling more personalized patient care.

|
BACKGROUND
Al and LLM systems have fostered significant ad-

vancements across a broad spectrum of the healthcare
sector, including clinical decision support systems,
patient education, medical research, diagnosis, and
patient management. In this section, we will compre-
hensively examine these technological developments
in healthcare by systematically categorizing studies
from the literature, emphasizing specific metrics and
key features.

Development of healthcare-specific LLMs

The complexity and specialized language of medical
texts emphasize the critical need for healthcare-specit-
ic LLMs. Peng et al. developed GatorTronGPT, archi-
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tected on GPT-3 and trained with 277 billion clinical
and general English corpus (41). Physician-conducted
Turing evaluations demonstrated clinical parity be-
tween GatorTronGPT generated and authentic medi-
cal documentation. Lee et al. developed BioBERT pre-
training the BERT model on biomedical texts, which
led to improvements of 0.62%, 2.80%, and 12.24% in
tasks such as Named Entity Recognition (NER), Rela-
tion Extraction (RE), and Question Answering (QA)
tasks, respectively (39).

In another study, an Otolaryngology-specific LLM,
ChatENT, was developed by Long et al. which out-
performed ChatGPT-4.0 on Canadian and U.S. ENT
board examination questions by improving answer
consistency and reducing hallucinations (42). There-
fore, greater accuracy and proficiency were achieved.
Luo et al. adopted a similar approach with ChatZOC,
a Chinese ophthalmology-specific model, and com-
pared it with 10 different LLMs, including GPT-4 (43).
ChatZOC demonstrated performance comparable to
GPT-4 regarding human ranking scores, alignment
with scientific consensus, and reduced error rates.
Zheng et al. Introduced MOPH, another Chinese oph-
thalmology specific LLM, which matched the clinical
proficiency of ophthalmology residents, achieving an
average exam score of 64.7% and 81.1% accuracy in
clinical case diagnoses (44). Li et al. Introduced Chat-
Doctor, a LLaMA-based medical chatbot fine-tuned
on patient-doctor dialogues, demonstrating superior
BERTScore metrics compared to ChatGPT in deliver-
ing clinical information (45).

LLMs in clinical diagnosis and decision
support

The effectiveness of LLMs in clinical diagnosis and de-
cision support has been rigorously explored in numer-
ous studies. Huang et al. Demonstrated GPT-4’s su-
perior performance in ophthalmological diagnostics,
surpassing experts in glaucoma identification (506.2
vs 403.4, p<0.001) and achieving parity or superior-
ity in retinal pathology assessment (235.3 vs 216.1,
p=0.17) (46). This rigorous evaluation, employing a
decadic Likert scale, elucidated GPT-4’s significant
potential in specialized medical diagnostics. Haider et
al. Demonstrated that the Gemini model significantly
outperformed ChatGPT-4 in breast disease classifica-
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tion, achieving an overall accuracy of 98%, compared
to ChatGPT-4’s 71% (47). Notably, the Gemini model
excelled in the Fischer Grade, Kajava, and Regnault
classifications. Similarly, Kim et al. Reported that
LLM:s reached a diagnostic accuracy of 96.1% in iden-
tifying obsessive-compulsive disorder (OCD), with
ChatGPT-4 accurately diagnosing all cases (48).

Upadhyaya et al. Implemented a Gemini-based
LLM for diagnosing moderate/severe amblyopia, mild
cases, and nystagmus identification, achieving accura-
cy of 83%, 81%, and 85%, respectively (49). Dou et al.
Evaluated ShennongGPT against GPT-4, BentsaoGPT,
HuatuoGPT, ChatGLM, and NewBing in drug guid-
ance, achieving superior efficacy with 97 points in ex-
pert evaluations (50). Furthermore, Chang and Chang
Introduced SocraHealth, which integrates models
such as GPT-4 and Bard to reduce diagnostic errors,
leading to more precise clinical assessments (51).

Ge et al. Engineered LiVersa, a RAG-based liver
specific LLM integrating AASLD guidelines, dem-
onstrating superior performance in clinical decision
support for hepatitis B management and hepatocellu-
lar carcinoma screening (52). Mukherjee et al. Dem-
onstrated that the privacy-preserving Vicuna-13B
model achieved moderate agreement with annotators
in labeling radiology reports (median k = 0.52-0.64),
matching human performance in 9 out of 11 find-
ings (53). Kresevic et al. Mplemented a GPT-4 Turbo
framework, achieving 99% accuracy in clinical guide-
line processing, optimizing decision-making protocols
for chronic Hepatitis C management (54).

LLMs for patient education and
communication

The effectiveness of LLMs in patient education and
communication has also been investigated.

Kozaily et al. Observed that ChatGPT achieved
90% appropriateness and 93% consistency when ad-
dressing heart failure-related questions, surpassing
Bard, which reached 77% appropriateness (55). Evalu-
ations by two heart failure specialists revealed concor-
dance rates of 83% for ChatGPT and 67% for Bard.
Bernstein et al. Reported that ChatGPT’s responses in
ophthalmology showed no statistically significant dif-
ference from human responses concerning incorrect
content, potential harm, and alignment with medi-

cal consensus (56). Yalamanchili et al. Demonstrated
LLM:s surpassed expert responses in radiation oncol-
ogy care, achieving accuracy of 94%, 77%, and 91% for
accuracy, completeness, and conciseness, respectively,
though noting elevated readability levels exceed-
ing middle school comprehension (57). Warren et al.
Demonstrated that use of prompts with LLMs signifi-
cantly enhanced the quality of responses for patient
education on Peyronie’s disease, raising them from
medium to high quality, although only 42.5% of the
cited sources were accurate (58).

Challenges and ethical considerations in
healthcare LLMs

Healthcare LLMs face substantial constraints that im-
pede their widespread clinical adoption. These limita-
tions encompass contextual understanding deficien-
cies, interpretability challenges, and multifaceted ethi-
cal considerations, necessitating rigorous multidisci-
plinary collaboration. Benary et al’s empirical analysis
demonstrates their current insufficiency for routine
clinical implementation, particularly in personalized
oncology, where performance metrics remain sub-
optimal (17). Eckrich et al’s investigation in urology
applications revealed significantly inferior medical ap-
propriateness compared to expert assessments, with
concerning misinformation rates ranging from 2.8%
to 18.9% (18). Lu et al’s research highlighted these sys-
tems’ propensity to generate unverified information
termed “hallucinations” and produce biased outcomes
due to inherent training data limitations (19). Nerella
et al’s work identified further critical challenges, in-
cluding substantial computational overhead and com-
plex ethical implications while Alonso et al’s findings
revealed notable performance degradation in non-
English medical contexts (20, 21).

Future directions and conclusion

Research demonstrates significant potential in the
development and application of LLMs in healthcare.
Substantial progress has been made in creating do-
main-specific models, achieving high performance in
clinical tasks, and advancing patient education. Nev-
ertheless, ethical concerns, misinformation risks, and
interpretability issues must be addressed, necessitating
further research. Future studies should focus on en-
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hancing the reliability of these models and facilitating
their integration into clinical practice. Our study, in-
troducing LuminaURO as a specialized AI-Powered
Urology Assistant, represents a significant step toward
addressing these challenges while providing depend-
able, domain-specific healthcare information.

——
LUMINAURO: AlI-POWERED UROLOGY
HEALTH ASSISTANT

In this paper, present a succinct overview of LuminaU-

RO, an Al-Powered Urology Assistant engineered to
address urological concerns of patients and their fami-
lies. The called “LuminaURO” derives from the Latin
“Lumina’, denoting “illumination” or “enlightenment”,
aptly encapsulating its function within urology.

LuminaURO embodies a sophisticated synthesis
of advanced NLP and ML algorithms, meticulously
calibrated for urological applications. The assistants
knowledge repository is predicated upon a compre-
hensive urology corpus, assiduously curated by emi-
nent specialists in the field. It employs a state-of-the-
art vectorization methodology, leveraging cutting-
edge embedding techniques to process and operation-
alize this specialized knowledge with unprecedented
efficacy.

The assistant’s architectural framework is con-
structed upon an OpenAl-developed LLM, augmented
through the implementation of Retrieval-Augmented
Generation (RAG) methodology. This sophisticated
approach facilitates efficient information retrieval and
the generation of contextually pertinent responses.

A publicly accessible web-based LuminaURO Ap-
plication has been developed, featuring a user-centric
interface that enables straightforward submission of
patient queries. The application’s sophisticated pro-
cessing mechanism evaluates user inquiries compre-
hensively, generating personalized and medically ac-
curate responses. Through this integrated approach,
an avant-garde position in urology is established.
Conventional question-answering boundaries are sur-
passed, whereby significant improvements in patient
care quality and accessibility to specialized urological
information are enabled. A substantial advancement
in patient-centered healthcare technology is represent-
ed through the delivery of tailored, evidence-based re-
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sponses, effectively bridging the gap between complex
medical knowledge and patient comprehension in
urology. The developmental process encompasses sev-
eral critical phases, each contributing to the system’s
robust functionality and clinical relevance, ensuring
efficacy and reliability in providing valuable urological
insights to users.

Dataset data preprocessing and cleansing
This section details the methodology encompassed
within step 1 in Figure 1. In the development of Lu-
minaURO, a dataset comprising publicly accessible
documents, predominantly books published in urol-
ogy, was utilized. The dataset compilation process in-
volved a comprehensive literature review conducted
by three urology specialists, who identified seminal
source documents fundamental to the dataset. These
documents underwent a rigorous evaluation process
to assess their congruence with the study’s objectives.
During this assessment, meticulous attention was paid
to ensuring that the documents were mutually sup-
portive and collectively encompassed the entire urol-
ogy. Furthermore, redundant documents and topic
headings were systematically eliminated from the cor-
pus to enhance its coherence and efficiency.

The dataset architecture was methodically designed
to encompass the complete spectrum of urological
practice, from core principles to advanced subspe-
cialties. This comprehensive framework incorporates
critical domains including pediatric urology, female
urology, and neuro-urology, alongside prevalent uro-
logical conditions such as urinary incontinence and
urolithiasis. The inclusion of male and female sexual
health, coupled with contemporary advances in uro-
oncology, enhances the dataset’s clinical relevance and
modern applicability. This extensive corpus addresses
the urological pathologies across diverse demographic
cohorts, from pediatric to geriatric populations. The
dataset has been rigorously curated to include emer-
gent urological conditions and state-of-the-art clinical
practices, ensuring coverage of the discipline. This sys-
tematic approach synthesizes cutting-edge therapeutic
modalities and current clinical knowledge, while si-
multaneously illuminating future research trajectories.
The dataset comprises twelve meticulously selected
source documents, constituting eight in Turkish and
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Table 1. The semantic similarity values

Hypothesis sentences Max

H, H, H, H, H, similarity
° R, 59.80 59.99 84.28 74.69 65.82 84.28
é 2 R, 86.51 92.21 74.11 80.89 91.03 92.21
“g % R, 64.98 66.94 59.98 61.86 73.98 73.98
= R, 87.41 85.14 79.90 84.76 91.24 91.24
Overall similarity 85.43

R: Reference, H: Hypothesis

Table 2. Evaluation and comparison of similarity scores between algorithms and expert assessments
OESM-Sent. OESM-Par. Spacy T5 BERT-Sent. BERT-Par. Urologist
EN TR EN TR EN TR EN TR EN TR EN TR EN TR

Qs

Q1 06770 0.6679 0.7154 0.7241  0.9458 0.8355 0.9696 0.9477 0.9249 09236 0.9262 0.8826 0.9767 0.9500

Q2 07880 0.7317 0.7528 0.7087  0.9590  0.8073  0.9086  0.9466  0.9457  0.9217 0.9210 0.9310 0.9833 0.9933

Q3  0.6600 0.6915 0.7251  0.6560 09312  0.8264 0.9363  0.9556  0.9327  0.9452 0.9447 0.8810 0.9300 0.9033

Q4 0.6380 0.6128 0.6779  0.7000  0.9499  0.8295 0.9653  0.9413  0.9571  0.9235 0.9237 0.8895 0.9300 0.9333

Q5 0.6480 0.6695 0.6933 0.7421 09488 0.7709  0.9242 0.9078  0.8937  0.9604 0.9532 0.8904 0.9333 0.9667

Q6 0.6730 0.6787 0.6886  0.7262 09331  0.8353  0.9787 0.9444 0.9211 0.9346 0.9526 0.8545 0.9633 0.9000

Q7 07410 0.6874 0.7497 0.6747 09371 0.7628 09364 0.8868 0.9169 0.8897 0.8760 0.9076 0.9267 0.9733

Q8 07020 0.6267 0.6502  0.7207  0.9129 0.8151  0.9463  0.9023  0.9038  0.9106 0.9007 0.8774 0.9467 0.9633

Q9 06510 0.6763 0.5382  0.5577 0.9110 0.7738  0.9843  0.9284  0.9273  0.9579 0.9775 0.8898 0.9467 0.9633

Q10 0.6830 0.6625 0.7375 0.6188 0.9466  0.7870  0.9699 09562  0.8973  0.9576 09295 0.9159 1.0000 1.0000

Q11 0.7060 0.6573 0.7543  0.7708 0.9316 0.8028 0.9015 09014 0.8994 0.9628 0.9095 0.9192 0.9800 0.9700

Q12 0.6650 0.7173 0.8186 0.8110 0.9305 0.8168 0.8968 09169 0.9730 0.9586 0.8764 0.9168 0.9667 0.9000

Q13 0.7010 0.6588 0.7244 0.7054 0.8780 0.8204 0.9740 09318 0.9066 0.8780 0.9723 0.8952 0.9833 0.9833

Q14 0.6520 0.6579 0.7320 0.7148 09600 0.7858 0.8615 09375 0.9290  0.9402 0.9253 0.8721 0.9667 0.9333

Q15 0.6840 0.6704 0.6416 0.6976 09165 0.8527 0.9131 0.8850 0.9648 0.9251 0.9358 0.9183 0.9833 0.9867

Q16 0.6350 0.6160 0.7295 0.6856  0.9344 0.8022 0.8535 09172 0.9690  0.9125 0.8587 0.8668 0.9300 0.7667

Q17 0.6470 0.6562 0.7956 0.7770  0.9429 0.8076 0.8628 09186 0.9694 0.9107 0.9263 0.9294 0.9767 0.9633

Q18 0.6820 0.6523 0.8103 0.8528 0.9115 0.8024 0.8974 0.8813  0.9252 0.9185 0.9269 0.9121 0.9833 0.9833

Q19 0.6760 0.6804 0.7381 0.7332  0.9098 0.8163 0.9094 09727 0.9661 0.9604 0.8924 0.9034 0.9367 0.8700

Q20 0.6730 0.6825 0.6822  0.7063  0.9240 0.7959  0.9230  0.9809 0.8869 0.9679 0.8810 0.9153 0.8933 0.8667

Q21 0.6940 0.6961  0.8042 0.7319  0.9251 0.8395 0.9589 09121 09559 0.9197 0.9286 0.9127 0.9667 0.9567

Q22 0.6730 0.6893  0.8598  0.8073 09234 0.8063 0.9057 0.9665 0.9213 0.8868 0.9216 0.9794 0.9667 0.9933

Q23 0.6620 0.6301  0.6027 0.5760 0.9393 0.8390 0.9107 0.8860 0.9686  0.9696 0.9324 0.9537 0.9267 0.8667

Q24 0.6640 0.6451 0.7474 0.7870  0.9126  0.8223  0.8866  0.8856  0.9501  0.9620 0.9138 0.9116 0.9567 0.9033

Q25 0.6110 0.6439  0.6578 0.7237 09248 0.8243  0.9581 09189 0.9444 0.9134 0.9095 09115 0.9267 0.9133

Q26 0.6300 0.6578 0.7475 0.6834  0.9299 0.8347 0.8807 0.8883  0.9257 0.9624 09249 0.9669 0.9167 0.9333

Q27 0.6510 0.6516 0.6183  0.6754 0.9373 0.8143 0.8706  0.8835 0.9163 0.8790 0.8886 0.8574 0.7700 0.9500

Q28 0.7110 0.7091  0.7154  0.7872  0.9257 0.8211  0.9234 0.8872  0.9645 0.9082 09667 0.9164 0.9167 0.9700

Q29 0.7120 0.7033  0.6835 0.6813 09376  0.7788 0.9388 09682 0.9357 0.9165 0.8831 0.9338 0.8833 0.9833

Q30 0.6790 0.6790 0.8252 0.7616 09173  0.8291  0.9233  0.9025 0.9675 0.9686 0.8700 0.9470 0.9667 0.9833

Avg. 67.56% 66.86% 72.06% 71.66% 92.96% 81.19% 92.23% 92.20% 93.53% 93.15% 91.83% 90.86% 94.44% 94.08%

*Q: Question, Avg: Average, EN: English, TR: Turkish, Sent: Sentences, Par: Paragraph
OESM (OpenAI Embedding Similarity, BERT (Bidirectional Encoder Representations from Transformers)
Methodology)
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Figure 1. LLM: Large language model

four in English, thereby establishing a robust bilingual
foundation.

Subsequent to the initial selection process, all
documents in the dataset underwent a comprehen-
sive preprocessing procedure. This phase involved
the careful removal of extraneous elements, images,
pagination, redundant sections, and header and footer
The refined
documents were then converted to plain text format,

information from the source materials.

with each document preserved under its respective
nomenclature. The entire preprocessing workflow was
executed through a custom-written Python script.
Furthermore, to ensure the highest standards of data
fidelity, each generated document was subjected to in-
dividual scrutiny and verification.

Embedding
The processes described herein are schematically rep-
resented between steps 2 and 3 in Figure 1. Follow-
ing the preprocessing phase, the resultant dataset was
transformed into vectorial representations utilizing
OpenAT’s Embeddings API (59). The ’text—embed-
ding—3—-small’ model was selected for this process,
predicated on a rigorous evaluation of performance
metrics, efficiency parameters, and cost-effectiveness
criteria. The vector generation process was executed
via the LangChain library ensuring consistency and
efficacy throughout the procedure (60).

The embedding process generated high-dimen-
sional vectorial representations, subsequently pre-
served in a pickle-formatted database architecture

284  Anadolu Klinigi Tip Bilimleri Dergisi, Mayis 2025; Cilt 30, Sayi 2

to optimize accessibility and indexing efficiency. The
database infrastructure was further enhanced through
the implementation of FAISS (Facebook Al Similarity
Search) library representing a cutting-edge solution
for similarity search operations and dense vector clus-
tering (61). This sophisticated indexing framework
establishes an optimized architecture for executing
similarity searches and vector-based queries, substan-
tially augmenting the assistant’s capacity for rapid and
precise information retrieval. Through this method-
ological approach, both computational efficiency and
retrieval accuracy are significantly enhanced.

The implementation of advanced embedding tech-
niques and sophisticated indexing methodologies
represents a crucial step in preparing the dataset for
integration into the LuminaURO system. Complex
urological query processing is enhanced through this
approach, whereby improvements in response time
and accuracy are attained. Through the combina-
tion of OpenATl’s cutting-edge embedding model and
FAISS’s efficient indexing capabilities, significant ad-
vancements in Al-powered medical assistance tools
are achieved, particularly in specialized urology. This
technical framework establishes the foundation for fu-
ture enhancements and system scalability. As urology
evolves and novel information emerges, the infrastruc-
ture facilitates seamless integration of additional data,
ensuring the assistant remains a current and compre-
hensive resource for urological information.

In the document segmentation process, the opti-
mal chunk_size for the text_splitter was ascertained to
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Figure 2. OESM (OpenAI embedding similarity methodology)
T5 (Text-to-text transfer transformer),

BERT (Bidirectional encoder representations from
transformers)

EN: English, TR: Turkish, Sent: Sentence, Par: Paragraph

be 4000 characters through extensive experimentation
with values ranging from 1000 to 8000 characters. Main-
tain semantic integrity while enabling effective vector
representation. For the embedding process, batch_size
= 10 was selected. These parameters were meticulously
calibrated to optimize the equilibrium between preserv-
ing complex urological concepts and ensuring efficient
processing, thereby enabling the provision of accurate
and contextually relevant responses.

Selection and optimization of the LLM

The processes detailed in this section are represented
in steps 10-13 in Figure 1. In the development of Lu-
minaURO, OpenAT’s gpt— 40— mini model was select-
ed as the LLM, predicated on considerations of cost-
effectiveness, operational compatibility with the online
web application, and performance balance. This model
offers a cost-efficient solution compared to alternatives
while providing performance levels that meet the proj-
ect requirements. It exhibits robust performance capa-
bilities both locally and on web platforms.

To enhance the model’s efficacy and tailor it to the
project’s specific exigencies, comprehensive Prompt
Engineering, tailored to both English and Turkish lin-
guistic structures, has been integrated into the LLM
model. The prompt engineering process is particularly
focused on a target audience consisting of patients.
Consequently, prompts were designed to reduce the

complexity of medical terminology and ensure that
generated responses maintain clarity and simplicity
comprehensible to patients.

User experience optimization and dialogue con-
tinuity are ensured through the implementation of a
memory mechanism. For this purpose, the Conversa-
tionBufferMemory model was selected. This model ef-
fectively manages the interaction history between the
user and the assistant, thereby maintaining contextual
consistency and facilitating more natural and fluid com-
munication.

This configuration aspires to engender an effective
AT Powered Urology Assistant by optimizing critical
factors such as cost-effectiveness, language compat-
ibility, patient focused communication, and consistent
dialogue management. The synergistic integration of
these elements is designed to enhance the assistant’s
ability to provide relevant, accessible, and contextually
appropriate responses in urological consultations.

Retrieval-augmented generation (RAG)

This process is schematically represented in steps 8-10
of Figure 1. In the development of LuminaURO, a
novel retrieval methodology has been devised and im-
plemented, diverging from conventional approaches
prevalent in extant literature. This approach adopts a
multilingual strategy, aiming to optimize the informa-
tion retrieval process.

The methodology’s operation begins with a user
query input to the assistant, proceeding with automat-
ic language detection and translation. Queries entered
in English are translated to Turkish, while those in
Turkish are translated to English. (ChatOpenAl is em-
ployed for language translation, with parameters set to
temperature = 0 and max_tokens = 1024). This bidi-
rectional translation process expands the search scope,
enabling the utilization of resources in both languages.
Post-translation, the derived queries are simultane-
ously searched within previously embedded sources in
the respective languages. This parallel search strategy
is applied across a total of 12 sources (4 English and
8 Turkish). Search results are evaluated using a simi-
larity algorithm, with the 4 highest-similarity sources
from each language (8 sources in total) selected. Text
fragments obtained from these selected sources are
then aggregated in a temporary data pool.
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In the subsequent phase, based on the user’s query
and predefined semantic compatibility criteria, the
most appropriate text fragments are selected and inte-
grated from the generated data pool. This process aims
to engender a coherent and comprehensive response
chain. The texts included in the data pool may contain
similar content from different sources. To address this,
a de-duplication process is applied to the selected text
fragments. As a result of this operation, each text frag-
ment is transformed into a unique value, thereby pre-
venting redundancy in the response chain and opti-
mizing information diversity. Finally. the constructed
answer chain is formatted in accordance with the con-
text and language of the user’s original query, prepared
for display on the user interface.

LuminaURO additionally generates a source list
indicating which references were used to formulate the
answer to the user’s query, as well as a response_time
metric quantifying the duration required to produce the
result. Both of these are maintained as logs. The purpose
of keeping a source list is to enable traceability of the
generated answer. Responses produced by the assistant
undergo rigorous scrutiny, potential errors are checked,
and evaluations can be conducted by referring back to
the source documents. Through this process, accuracy
and reliability of the information provided are ensured.

This innovative retriever method aims to provide
users with more comprehensive and accurate answers
by effectively extracting information from multilingual
sources. Furthermore, through transcending language
barriers and facilitating information resource integration
in different languages, significant knowledge base expan-
sion is accomplished. This approach not only enhances
the breadth and depth of information retrieval but also
ensures a more inclusive and diverse range of responses,

catering to a multilingual user base in urology.

Generation of related questions

The developed protocol is schematically represent-
ed between steps 14 and 15 of Figure 1. During the
process of answering a user’s query, LuminaURO
generates two additional related questions associated
with the primary inquiry. These related questions are
produced using the PromptTemplate feature of the
LangChain library. The process is executed through
a specialized template meticulously crafted from the
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perspective of a urology expert, based on the origi-
nal question and answer. The generated questions are
formulated as concise and unambiguous interrogative
sentences, strictly confined to urology. These related
questions are prominently displayed at the bottom of
the user interface immediately after the answer to the
user’s original question is presented on the screen. This
feature is designed to stimulate users to acquire more
comprehensive knowledge about the subject matter,
thereby transforming the querying process into an in-
teractive and exhaustive experience (Figure 3.e).

Web application and user interaction
The implemented framework is delineated in steps
3-6 of Figure 1. A salient feature distinguishing Lu-
minaURO from analogous studies in the literature is
its accessibility through a web-based application open
to a broad user base. This approach represents an im-
portant step in transforming academic research into
practical applications and providing societal benefits.
The assistant web application was architected uti-
lizing the Streamlit platform and deployed on GitHub
Cloud infrastructure, Streamlit, an open-source Python
framework, efficiently transforming data science and
machine learning implementations into web-based ap-
plications, executing Python processes in real-time (62).
This platform was chosen for its rapid development ca-
pabilities and user experience optimization features. The
application, hosted on GitHub Cloud, enables seamless
access via effectively transitioning the assistant from
concept to practical implementation (63). Access is pro-
vided through standard web browsers via cloud-based
deployment, whereby local installation and specialized
hardware requirements are eliminated. The integration
of Streamlit and GitHub Cloud infrastructure enhances
the project’s scientific merit while enabling real world
testing and continuous improvement based on user
feedback. This architectural approach also aligns with
and promotes open science principles and healthcare
technology innovation.

User query processing and application
response mechanism

The LuminaURO AI-Powered Urology Assistant em-
ploys a sophisticated and efficacious methodology in
processing user queries and generating responses. The
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application is primarily optimized to address urologi-
cal health-related queries and concerns of end-users
in patient status. A user-centric approach to medical
information dissemination is achieved through spe-
cialized tailoring to meet the specific exigencies of in-
dividuals seeking information about urological health
issues.

The process commences with users accessing the
application via any web browser, followed by the selec-
tion of their preferred language (currently English or
Turkish) (Figure 3.a) (Figure 1: step 3-5). The health
query, inputted in text format by the user, is processed
through the Streamlit-based LuminaURO Web Ap-
plication interface (Figure 3.b). The query, initially
received by the application interface, is transmitted
to the vector repository, where it undergoes vectorial
representation (Figure 1: steps 5-7). Subsequently, a
processing chain is established using the LangChain
library.

The vectorized query is then searched within the
existing database, following the methodology detailed
in section 3.4 of the article (Figure 1: steps 7-8). The
highest similarity scoring matching patterns from
each document (k=8, comprising k=4E (English) +
k=4T (Turkish)) are selected and transferred to a tem-
porary data pool (Figure 1: steps 8-10). These pooled
matching patterns are evaluated in accordance with
the user query and predefined prompt content. The
most appropriate information fragments are selected
to form a coherent and comprehensive response chain
(Figure 1: steps 10-13).

The final response, having undergone optimiza-
tion, is transmitted to the user interface, allowing us-
ers to view detailed and personalized answers via the
assistant Web Application (Figure 3.d) (Figure 1: steps
13-14). In alignment with the method elaborated in
Section 3.5. two additional questions related to the
user’s original query are generated (Figure 1: steps 14-
15). These related questions are presented to the user
in two discrete boxes immediately subsequent to the
display of the answer to the original question. Users
can initiate a new search by engaging with the sug-
gested questions, thereby perpetuating the interactive
information acquisition process. This feature enriches
the user’s experience and provides an opportunity for
more comprehensive research on the topic.

The assistant aims to provide expeditious, accurate,
and comprehensible answers to patients’ health ques-
tions by symbiotically integrating advanced NLP and
ML techniques with a user-centric interface design.
Enhanced methods in health information access and
optimized user experience are established through this
integrated approach. Through the seamless combina-
tion of sophisticated technological capabilities and an
intuitive user interface, a significant advancement in
Al-assisted healthcare information systems is repre-
sented, potentially transforming how urological health
information is interacted with and understood by pa-
tients.

—
PERFORMANCE EVALUATION

This section delineates the methodologies employed

to evaluate the model’s performance, with an empha-
sis on the relevant evaluation metrics and comparative
approaches.

Experimental setup

A comprehensive corpus comprising 30 urological
queries and their corresponding responses were sys-
tematically developed by a panel of urological special-
ists, as presented in Table 3. Each subspecialty domain
is represented by three questions that either typically
emerge in clinical settings or are commonly posed by
patients and their relatives to AI models. This meth-
odologically rigorous selection process ensured com-
prehensive coverage across the spectrum of urological
subspecialties. The query set was strategically struc-
tured to encompass three representative questions
from each of ten pivotal domains: Bladder Cancer,
Renal Tumors, Urinary Stone Disease, Nocturnal En-
uresis (Bedwetting), Undescended Testis (Cryptorchi-
dism), Erectile Dysfunction, Male Infertility, Urinary
Incontinence in Women, Benign Prostatic Hyperplasia
(BPH), and Prostate Cancer. This systematic stratifica-
tion yielded a total of 30 clinically relevant inquiries,
ensuring balanced representation across the entire
field of urological practice.

Evaluation metrics
The evaluation of validation metrics presents one of
the most intricate challenges in LLM implementations.
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While conventional ML and DL applications, such as
image or text classification, facilitate classical metric
calculations, our study’s complexity, extending be-
yond simple one-to-one translation tasks, necessitates
sophisticated, semantic-based evaluation methodolo-
gies. Traditional LLM accuracy and similarity metrics,
including BLEU (Bilingual Evaluation Understudy)
(64), METEOR (Metric for Evaluation of Translation
with Explicit Ordering) and ROUGE (Recall-Oriented
Understudy for Gisting Evaluation) prove inadequate
in capturing the nuanced semantic dimensions criti-
cal to our research objectives (65,66). In tasks where
semantic preservation is paramount, paragraph level
semantic evaluation demonstrates superior efficacy
compared to word or sentence-level assessments.
Consequently, the evaluation framework transcends
surface-level metrics by implementing sophisticated
semantic measures: OESM (OpenAI Embedding Sim-
ilarity Methodology) (67), T5 Semantic (Text-To-Text
Transfer Transformer) (15), BERTScore Semantic (Bi-
directional Encoder Representations from Transform-
ers) (5) and SpaCy Semantic (68). This methodological
approach facilitates more comprehensive and nuanced
evaluations of semantic coherence and accuracy.
These semantic evaluation methodologies repre-
sent distinct approaches to measuring textual similar-
ity through advanced NLP techniques. OESM leverag-
es OpenATI’s embedding models to transform text into
high-dimensional vector representations, enabling
semantic comparison through cosine similarity cal-
culations. SpaCy Semantic utilizes industrial-strength
NLP capabilities with pre-trained word vectors, in-
corporating linguistic features and statistical models
for semantic similarity assessment. Each methodol-
ogy systematically advances semantic comprehension
through the implementation of sophisticated embed-
ding techniques, neural architectures, and contextual
evaluation frameworks, exemplifying the progressive
evolution of NLP approaches in capturing subtle lin-
guistic nuances. T5 Semantic employs a unified trans-
former architecture that converts all NLP tasks into
text-to-text formats, utilizing pre-trained models for
comprehensive semantic assessment. BERTScore Se-
mantic implements BERT’s contextual embeddings
and bidirectional transformer architecture, computing
token-level matching scores through cross-attention
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mechanisms and multiple transformer layers. Fur-
thermore, a panel of three independent urological
specialists, distinct from those who formulated the
initial corpus of questions and responses, conducted
comprehensive evaluations of LuminaURO’s outputs,
with their aggregated assessment metrics documented
in Table 2 under the “Urologist” designation. Urologi-
cal specialist validations serve as a paramount bench-
mark, providing an authoritative reference standard
against which the semantic evaluation methodologies
can be assessed for precision and clinical relevance.

Quantitative assessment methodology
The evaluation methodology employs advanced se-
mantic similarity algorithms (OESM, T5, SpaCy, and
BERT) that utilize the Cosine Similarity model as their
core computational framework. The evaluation meth-
odology was implemented utilizing the following sys-
tematic framework:

o Step 1: Cosine similarity calculation

For each pair of sentences between the reference
text and the hypothesis text , compute the cosine simi-
larity score. Cosine similarity between a reference sen-
tence and a hypothesis sentence is given by:

-.>

o
CosineSimilarity(r;. h;) = -
N
Ty

N | Ed
hyj

where:

« 1, and h; are the vector representations of the
reference and hypothesis sentences, respec-
tively.

o denotes the dot product.

N
i

and ||h—>]|| are the magnitudes (or norms) of
the sentence vectors.
o Step 2: Maximum similarity score selection
For each reference sentence , calculate the cosine
similarity with all hypothesis sentences . Identify the
maximum cosine similarity score for each reference
sentence r, :

MaxSimilarity(r;) = max (CosineSimilarity(ri.hj))

je{1.2...m}

o Step 3: Overall Similarity
The Overall Similarity (OS) was calculated using
the following formula:

_ Xty MaxSimilarity G

"

oS
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o Step 4: Example

Table 1 presents the semantic similarity values.
that quantify the alignment between each reference
and hypothesis sentence. The quantitative similarity
metrics were systematically derived through pairwise
comparative analysis between reference sentences and
their corresponding hypothesis sentences, with the re-
sultant evaluation scores methodically documented in
sequential progression within Table 1.

The maximum similarity score for each reference
sentence is recorded documented in the Max Similar-
ity column, representing the optimal semantic align-
ment. The Overall Similarity metric is then derived by
computing the arithmetic mean of these maximum
similarity values, providing a comprehensive measure
of semantic concordance. In this example, the maxi-
mum similarity values for R . R,. R,. and R, are 84.28,
92.21, 73.98, and 91.24, respectively. Consequently,
the computed Overall Similarity value of 85.43 dem-
onstrates the degree of semantic concordance between
the reference and hypothesis texts.

LuminaURO response similarity metrics and
evaluation

Table 2 presents evaluation scores for responses to
the 30 questions listed in Table 3, incorporating as-
sessments through OESM (Sentence and Paragraph),
SpaCy, T5, BERT Score (Sentence and Paragraph) algo-
rithms, and expert ratings provided by urological spe-
cialists. These comprehensive evaluations were con-
ducted independently for both English and Turkish
responses. The evaluation methodology was executed
utilizing the following systematic algorithmic frame-
work: Questions and corresponding answers formu-
lated by urological specialists (n=3) served as refer-
ence responses. These questions were presented to Lu-
minaURO, and their generated responses were record-
ed as hypothesis answers. Each hypothesis response
against its corresponding reference response was
evaluated using the specified algorithms to generate
similarity scores. This systematic assessment enabled
quantitative measurement of semantic alignment be-
tween expert-formulated and AI-generated responses.
The resultant similarity scores were documented in
Table 2. The evaluation framework was implemented
independently for responses in both English and Turk-

ish. This maintains methodological consistency while
accommodating linguistic specificity.

Three independent urological specialists evalu-
ated the assistant’s responses (the hypothesis) based
on predetermined criteria: Scientific Accuracy, Patient
Comprehension Appropriateness, Comprehensiveness
and Clinical Relevance, Language and Communica-
tion, Ethical Considerations, Safety, and Patient Guid-
ance. The evaluating specialists (n = 3), distinct from
those who prepared the reference answers, conducted
their assessments independently, with final scores cal-
culated by averaging individual ratings. Furthermore,
the evaluating experts were blinded to the algorithm-
generated responses to ensure an unbiased assessment
process. This methodological approach facilitated an
unbiased evaluation of the assistant’s performance.
This systematic evaluation protocol was implemented
identically for both English and Turkish responses,
maintaining consistency across languages.

Word-based methods (BLEU, METEOR,
ROUGE) yield markedly low similarity scores (0.15 to
0.40), demonstrating their inherent limitations in cap-

and

turing semantic nuances beyond lexical matching. Op-
erating exclusively at the lexical level without leveraging
embeddings, these methods showed limited capability
in comprehending contextual and semantic relation-
ships. Consequently. these results were excluded from
the evaluation Table 2, Figure 2a comprehensive evalu-
ation of the similarity metrics, revealing a hierarchical
progression in assessment effectiveness across different
methodological approaches. The baseline OESM met-
rics, both at sentence and paragraph levels, demonstrate
relatively modest performance (0.66-0.72), while more
sophisticated algorithms exhibit markedly superior re-
sults. Notably, advanced semantic measures, including
Spacy, T5, and BERT demonstrate robust performance,
with similarity scores consistently exceeding 0.90 in
both English and Turkish implementations. The BERT-
based metrics, in particular, achieve an exceptional con-
sistency between sentence-level (0.93) and paragraph-
level (0.90-0.91) evaluations. Most significantly, these
computational evaluations demonstrate remarkable
alignment with expert urologist assessments (0.94), val-
idating the efficacy of advanced semantic metrics in ad-
dressing medical communication complexities and sub-
stantiating their reliability in medical NLP applications.
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A.1. Systematic review of comprehensive urological questions

Table 3. Representative urological queries across major subspecialties

Bladder cancer

Q1 How can I ascertain whether I have bladder cancer?
Q2 Does my smoking habit elevate the risk of developing bladder cancer?

Q3 What therapeutic approaches are employed in the treatment of bladder cancer?

Renal tumors

Q4 How can renal tumors be detected?
Q5 How can benign and malignant renal tumors be distinguished?
Q6 Is surgical intervention always necessary for the treatment of renal tumors?

Urinary stone disease

Q7 What are the etiological factors contributing to the formation of kidney stones?
Q8 What interventions can I undertake to facilitate the passage of a kidney stone?
Q9 How can I prevent the recurrence of nephrolithiasis?

Nocturnal enuresis (bedwetting)

Q10  Our daughter is 4 years old and wets the bed at night; until what age is nocturnal enuresis considered normal in children?
Q11 What are the underlying causes of bedwetting?

Q12 How is nocturnal enuresis treated, and do the medications used in its treatment lead to infertility?

Undescended testis (cryptorchidism)

Q13 At what age should an undescended testis be medically addressed?
Q14  What potential future health complications can arise if cryptorchidism remains untreated?

Q15  Isinfertility an inevitable outcome if my child does not undergo surgical intervention for cryptorchidism?

Erectile dysfunction

I initiated sexual intercourse, but my erection diminishes before penetration; this did not happen previously. What could be the

Q16 underlying cause of this?

17 We used to engage in sexual intercourse three times per week, but now it occurs less than once a month. What interventions can
Q address my erectile dysfunction?
Q18 As soon as penetration occurs, I experience involuntary ejaculation; I am unable to comprehend this. What could be the reason

for such premature ejaculation?

Male infertility

I have been married for five years and have not been able to conceive a child; if the problem lies with me, what could be the potential

Q19 causes?

Q20 I have two children aged eight and fifteen; we wish to have another child, but it has not happened for the past two years. What
might be the reason?

Q21 My examining physician informed me that there is a dilation in my spermatic veins. What does this mean, and how is it treated?

Urinary incontinence in women

Q22 Texperience urine leakage when I laugh, cough, or sneeze; what could be the underlying causes and potential treatment methods?
During personal hygiene, I detect a mass with my hand; sometimes I have difficulty urinating, and other times it leaks involuntarily.

2
Q23 What might be my condition?
I go to the restroom 20 times a day and practically live there; even if I drink half a glass of water, I immediately need to rush to the
Q24 . S . s . .
toilet, making it impossible for me to visit friends. What are the possible causes of this?
Benign prostatic hyperplasia (BPH)
Q25 I awake 4-5 times during the night to urinate, yet despite waiting, urine passes through the urethra with difficulty. Occasionally, I
also urinate in intermittent streams. What could be the underlying cause of these symptoms?
I experience difficulty during urination; my urine dribbles and intermittently stops, and I feel as though I cannot fully empty my
Q26 . . . i
bladder. The doctor mentioned that I have prostate enlargement. What are the treatment options for this condition?
Q7 I have been diagnosed with prostate enlargement and a minimally invasive prostate surgery was recommended. What are the

potential risks associated with this surgical procedure?

Prostate cancer

Q28  Although I have no urinary symptoms, my blood test revealed elevated PSA levels. What could be the potential reasons for this?

Q29

Q30 A prostate biopsy was performed, and the results indicated cancer. What are the available treatment options?

An MRI of my prostate was conducted due to the high PSA levels, and biopsies from suspicious areas have been recommended.
What are the risks associated with this procedure?
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Figure 3. Overview of LuminaURO interface: a. Language selection and introductory information about LuminaURO, b. Input area where

users can ask specific urology-related questions, c. Suggested questions for quick access to common urological topics, d. Detailed response

area providing explanations and potential causes of symptoms, e. Related questions, offering contextually relevant follow-up queries.

Evaluation of quantitative metrics (Table 2 and
Figure 2) demonstrates LuminaURO’s superior perfor-
mance in English compared to Turkish response gen-
eration, consistently evident across algorithmic and ex-
pert evaluations. This linguistic performance disparity
is empirically validated through both computational
methodologies and specialist assessments. Evaluation of
Table 2 reveals that urologist evaluations demonstrate
relatively lower assessment scores for question 16 in
Turkish responses and question 27 in English responses
compared to other answers. This variation is attributed
to query comprehension challenges and minor interpre-
tative discrepancies by the assistant. Given that our as-
sistant is designed for use by patients and their relatives
across diverse educational backgrounds, such nuanced
variations are anticipated. To address this limitation and
enhance response accuracy, we have implemented a Re-
lated Questions feature, detailed in Section 3.5, which
aims to facilitate more precise user interactions and im-
proved response generation.

I
CONCLUSION
In this study, we have developed a novel RAG-based

AI model that addresses the limitations of conven-
tional LLM implementations by utilizing a specialized
dataset of urological documents. The introduction of

our innovative pooling methodology enables simulta-
neous multi-language document processing, signifi-
cantly enhancing the system’s capability to provide ac-
curate and contextually relevant responses. LuminaU-
RO validation demonstrates the effectiveness of our
approach, with high similarity scores across multiple
evaluation metrics. Through expert evaluations, par-
ticularly strong performance is validated, whereby the
accuracy and relevance of responses in both urologists
confirm English and Turkish languages. These results
indicate that the assistant appears to bridges the gap
between advanced language models and reliable medi-
cal information delivery in urology.

Future research could aim to expand the assistant’s
applications across other medical specialties, building
upon our successful implementation in urology. The
development strategy may involve systematic valida-
tion and implementation in individual medical fields.
Following this approach, we envision LuminaHealth, a
comprehensive healthcare assistant encompassing all
medical specialties.
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Glutathione S-transferase gene
polymorphism, total antioxidant
status, and blood pressure changes in
androgenic alopecia

Androjenik alopeside glutatyon S-transferaz
gen polimorfizmi, total antioksidan kapasite
ve kan basinci degisiklikleri

Abdusselam Sekerci',

Abstract

Aim: To investigate the relationship of glutathione S-transferase gene polymorphism with total antioxidant ca-
pacity and blood pressure changes in patients with androgenic alopecia.

Methods: Hamilton-Norwood classification was used for the diagnosis and staging of androgenic alopecia (AGA),
and all individuals were evaluated by the same physician. Family history of AGA was questioned; body mass
index (BMI), lipid profile, blood pressure (BP) levels, total oxidative stress (TOS), total antioxidant status (TAS),
and glutathione S-transferase (GST) gene polymorphisms were evaluated. Polymerase chain reaction (PCR) and
Restriction Fragment Length Polymorphism (RFLP) methods were used to detect GST polymorphisms. Blood
pressure of the patients was measured by 24-hour ambulatory blood pressure monitoring.

Results: The study included 43 male patients with a mean age of 35.09 + 10.51 years and 90.6% of the individuals
had a family history of AGA. When TOS, TAS, 24-hour BP measurement results (systolic-diastolic BP values) and
dipper/nondipper BP status were compared according to GSTTI, GSTM1, GSTP1 1105V, GSTP1 Al14V genotypes,
the difference was not significant. However, TOS levels were higher in individuals with GSTP1 A114V heterozygous
genotype (polymorphism detected) compared to individuals with the normal genotype. In addition, TAS was
lower in individuals with GSTT1 null genotype (deletion in both alleles) compared to individuals with GSTT1 gene.
Although the difference was not statistically significant, a positive correlation was observed between androgenic
alopecia stages and the oxidative stress index (r=0.14).

Conclusion: GST gene polymorphisms may be associated with increased oxidative stress and decreased total
antioxidant capacity in patients with androgenic alopecia. Moreover, oxidative stress appears to increase with the
progression of AGA stage.

Keywords: Androgenetic alopecia; blood pressure; glutathione S-transferase; oxidative stress; polymorphism

Oz

Amag: Androjenik alopesi hastalarinda glutatyon S-transferaz gen polimorfizminin total antioksidan kapasite ve
kan basinci degisiklikleri ile iliskisini arastirmak.

Yontemler: Androjenik alopesi (AGA) tanisi ve evrelemesi icin Hamilton-Norwood siniflamasi kullanildi ve tim
bireyler ayni doktor tarafindan degerlendirildi. Ailede AGA 6ykusU sorgulandi; vicut kitle indeksi, lipid profili, kan
basinci diizeyleri, total oksidatif stres (TOS), total antioksidan kapasite (TAS) ve glutatyon S-transferaz (GST) gen
polimorfizmleri degerlendirildi. GST polimorfizmlerini saptamak icin polimeraz zincir reaksiyonu (PCR) ve Restrik-
siyon Fragman Uzunluk Polimorfizmi (RFLP) yontemleri kullanildi. Hastalarin kan basinci 24 saatlik ambulatuvar
kan basinci takibi ile lctldu.

Bulgular: Calismaya yas ortalamasi 35.09 + 10.51 yil olan 43 erkek hasta dahil edilmis olup, bireylerin %90.6'sinda
ailede AGA 6ykust bulunmaktadir. TOS, TAS, 24 saatlik kan basinci 6l¢tim sonuglari (sistolik-diyastolik KB deger-
leri) ve dipper/nondipper KB durumu GSTT1, GSTMI, GSTP1 1105V, GSTP1 A114V genotiplerine gére karsilastirildi-
ginda fark anlamli degildi. Ancak, GSTP1 A114V heterozigot genotipine (polimorfizm tespit edilen) sahip bireylerde
TOS seviyeleri normal genotipe sahip bireylere kiyasla daha yUksekti. Ayrica, GSTT1 null genotipine (her iki alelde
delesyon) sahip bireylerde TAS, GSTT1 genine sahip bireylere kiyasla daha disuktl. Androjenik alopesi evreleri
oksidatif stres indeksi acisindan karsilastirildiginda, fark istatistiksel olarak anlamli olmasa da pozitif korelasyon
bulunmustur (r=0,14).

Sonug: Bulgular, GST gen polimorfizmlerinin androjenik alopesi hastalarinda artmis oksidatif stres ve azalmis total

Gokhan Bagci?, Hande
Kucuk Kurtulgan3, Ferhan
Candan*

Department of Internal
Medicine, Faculty of
Medicine, Bezmialem Vakif
University

Department of Biochemistry,
Faculty of Pharmacy, Istanbul
University-Cerrahpasa

~

o

Department of Medical
Genetics, Faculty of
Medicine, Cumhuriyet
University

IS

Department of Nephrology,
Faculty of Medicine,
Cumhuriyet University

Received/Gelis :10.04.2025
Accepted/Kabul: 30.04.2025

DOI: 10.21673/anadoluklin.1673127

Corresponding author/Yazisma yazar

Abdisselam Sekerci

Bezmialem Vakif Universitesi, Tip Fakultesi, ic
Hastaliklari Anabilim Dali, istanbul, Turkiye.

E-mail: dr.asekerci@gmail.com

ORCID

Abdusselam Sekerci: 0000-0002-5849-7545
Gokhan Bagci: 0000-0003-4554-2391

Hande Kuclk Kurtulgan: 0000-0001-9172-3244
Ferhan Candan: 0000-0002-6648-6053

antioksidan kapasite ile iliskili olabilecegdini; ayrica, AGA evresinin ilerlemesiyle oksidatif stres dizeylerinin de artis
gosterebilecegini dustindtrmektedir.
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Oxidative stress and androgenic alopecia gy

INTRODUCTION

Androgenic alopecia (AGA) is a disease characterized
by androgen-induced hair loss in individuals with a
genetic predisposition. In AGA, androgens cause the
miniaturization of hair follicles that are genetically
predisposed to alopecia. This miniaturization is ob-
served in areas that are more sensitive to androgen
effects, such as the frontotemporal region and vertex
in males and the top of the head in females (1). In ad-
dition to genetic and hormonal factors, micronutrient
deficiencies, microinflammation, and psychological
stress also contribute to the pathogenesis of AGA (2).

The imbalance between free radical or reactive oxy-
gen species production and protective antioxidant sys-
tems is referred to as “oxidative stress”. While numerous
studies in the literature have explored oxidative stress
and GST enzyme levels in androgenic alopecia, the as-
sociation between GST gene polymorphisms and AGA
has not yet been investigated. In a study by Prie et al.,
decreased TAS and increased malondialdehyde levels in
plasma samples of AGA patients were considered indi-
cators of oxidative stress in these individuals (3).

The findings of studies examining the relation-
ship between hypertension and AGA are inconsis-
tent; while some studies have identified a strong asso-
ciation between AGA and hypertension, others have
not shown such a relationship (4-6). The association
of cardiovascular risk factors such as hypertension,
smoking, and high body mass index (BMI) with AGA
has been investigated; however, no study has simulta-
neously evaluated hypertension, oxidative stress, and
GST gene polymorphism in AGA.

In this study, we aimed to investigate the associa-
tion of GST gene polymorphism with total oxidative
stress, total antioxidant capacity, and blood pressure in
androgenic alopecia.

I
METHODS

Participitants

This cross-sectional study was conducted at Cum-

huriyet University Faculty of Medicine Hospital. Male
individuals with androgenic alopecia, including pa-
tients who applied to the internal medicine outpatient
clinic, their relatives, hospital staff, and medical faculty
students, were included in the study. The Hamilton-

Norwood classification was used for the diagnosis and
grading of androgenic alopecia (Figure 1) (7).

Exclusion criteria included being female, the ab-
sence of androgenic alopecia findings, and a known
history of chronic diseases such as diabetes mellitus
and chronic kidney disease. A detailed medical history
was obtained for each participant. The study evalu-
ated age, family history, smoking status, BMI, 24-hour
ambulatory blood pressure, GST gene polymorphism,
serum total antioxidant capacity, total oxidative stress,
serum triglyceride, total cholesterol, low-density lipo-
protein (LDL), high-density lipoprotein (HDL), cre-
atinine, and complete blood count.

Informed consent was obtained from all volun-
teers, and approval was granted by the Cumhuriyet
University Clinical Research Ethics Committee (date:
04.06.2013, decision no: 2013-06/04). This research
was funded by the Cumhuriyet University Scientific
Research Projects Coordination Unit (project no:
T-591).

Total genomic DNA isolation from peripheral
blood

Genomic DNA was isolated from peripheral blood
samples using the GeneMATRIX Quick Blood DNA
Purification Kit (EURX). Peripheral complet blood
was collected in EDTA tubes, and both patient and
control samples were stored at -20°C until analysis. To-
tal genomic DNA was isolated from each blood sample
prior to mutation analysis.

Detection of GSTT1 and M1 genotypes by
multiplex PCR

The PCR reaction mixture was prepared in a total vol-
ume of 25 pl, consisting of 0.100 pg DNA, 0.25 pmol/l
dNTP, 0.4 umol/l GSTM1 primer, 0.8 umol/l GSTT1
primer, 0.8 pmol/l albumin primer, 5 pl of 10x buf-
fer, 2 mmol/l MgCl,, and 0.5 U DNA Taq polymerase
(Fermentas, Lithuania).

PCR amplification was performed under the fol-
lowing conditions: an initial denaturation at 95°C for
15 minutes; followed by 35 cycles of denaturation at
94°C for 1 minute, annealing at 58°C for 1 minute, and
extension at 72°C for 1 minute; and a final extension
step at 72°C for 10 minutes. The amplified products
were subsequently visualized on a 2% agarose gel.
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For each sample, the presence of the albumin band
was first confirmed. In samples where the albumin
band was present, the presence of GSTT1 and GSTM1
bands indicated that the gene was intact, whereas their
absence suggested a deletion.

Determination of GSTP1 Exon 5 I1e105Val and
Exon 6 Alall4Val Polymorphisms by PCR-
RFLP Method

PCR amplification was performed under the follow-
ing conditions: an initial denaturation at 94 °C for 5
minutes, followed by five cycles in which the annealing
temperature was decreased by 1 °C per cycle (94 °C for
30 seconds, 64 °C for 30 seconds, and 72 °C for 30 sec-
onds). This was followed by an additional 25 cycles at
94 °C for 30 seconds, 59 °C for 30 seconds, and 72 °C
for 30 seconds.

The polymerase chain reaction yielded PCR prod-
ucts of 433 bp for exon 5 and 420 bp for exon 6. The
exon 5 PCR product was digested with 5 units of
BsmAI (Fermentas, Lithuania), and the exon 6 PCR
product was digested with Acil (Fermentas, Lithuania)
restriction endonucleases at 37 °C for 16 hours. Fol-
lowing restriction digestion, the resulting fragments
were subjected to electrophoresis on a 3% agarose gel.

Blood pressure measurement
Blood pressures of the patients were measured with a
24-hour ambulatory BP monitor.

Total antioxidant status (TAS)

TAS levels were measured using commercial kits pro-
vided by Rel Assay Diagnostics. Trolox, a water-solu-
ble analog of vitamin E, served as the calibration stan-
dard, and the results were expressed in mmol Trolox
equivalents per liter.

Total oxidative stress (TOS)

TOS levels were determined using commercial kits
from Rel Assay Diagnostics. Hydrogen peroxide was
employed as the calibration standard, and the results
were expressed in micromoles of hydrogen peroxide
equivalents per liter (umol H,O, equiv./L).

Oxidative stress index (OSI)
For the calculation of the OSI, defined as the percent-
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age ratio of TOS to TAS levels, TAS values originally
expressed in mmol were converted to pumol to match
the units used in the TOS assay. The OSI values were
expressed in arbitrary units (AU) and computed using
the following formula:

OSI =[TOS (pmol H202 Eq/L) / TAS (pmol H202
Eq/L)] x 100

Statistical analysis

The data obtained from our study were uploaded to
the Statistical Package for the Social Sciences pack-
age program version 22.0 (IBM Corp., Armonk, NY,
USA). When the assumptions for parametric tests
were met (Kolmogorov-Smirnov test), the significance
test for the difference between two means and analysis
of variance (ANOVA) were applied. When parametric
test assumptions were not met, the Mann-Whitney U
test, Chi-square test, Kruskal-Wallis test, and the cor-
relation analysis were used. The significance level was
set at 0.05.

|
RESULTS
The study included 43 individuals with androgenic al-

opecia, with a mean age of 35.09 + 10.51 years (range:
21-62 years). A family history of androgenic alopecia
was present in 39 (90.6%) individuals. Only one par-
ticipant had a history of coronary artery disease. No
significant correlation was found between smoking
status or BMI and the stages of androgenic alopecia.
However, BMI was elevated (>25 kg/m?) in 26 (60.4%)
individuals. The parameters assessed in the study are
presented in Table 1.

The GSTT1 gene was present in 30 out of 43 partic-
ipants (69.8%). Likewise, the GSTM1 gene was found
in 27 subjects (62.8%), while 16 (37.2%) lacked this
genetic variant.

A normal GSTP1 A114V genotype was observed
in 37 participants (86%), while 6 (14%) exhibited a
heterozygous polymorphism. No homozygous poly-
morphism was detected. For the GSTP1 1105V gene, a
normal genotype was found in 23 participants (53.5%),
whereas 17 (39.5%) showed a heterozygous polymor-
phism and 3 (7%) a homozygous polymorphism.

Comparing TOS, TAS, and blood pressure param-
eters between those with and without GSTT1 polymor-
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Table 1. Demographic data, laboratory findings, and blood pressure measurements of the participants

Standart

n Minimum Maximum Mean Deviation
Age (years) 43 21 62 35,09 10,51
BMI (kg/m?*) 43 20,14 34,93 25,66 3,22
TOS (umol/L) 43 1,00 41,00 9,30 8,67
TAS (mmol/L) 43 0,23 1,89 1,45 0,35
OSI (AU) 43 0,11 3,02 0,66 0,62
Triglyceride (mg/dL) 43 52,00 463,00 149.02 85,04
Total cholesterol (mg/dL) 42 113,00 266,00 178.74 32,28
HDL (mg/dL) 43 23,00 60,00 41,16 9,21
LDL (mg/dL) 43 61,00 188,00 112,37 26,41
Creatinine (mg/dL) 43 0,60 1,20 0,89 0,14
WBC (10°/uL) 42 4,90 12,10 6,90 1,70
Hemoglobin (g/dL) 42 13,60 17,70 16,13 0,88
Platelet (10°/uL) 42 153,00 332,00 247,48 48,18
Systolic BP (mmHg) 40 99,00 138,00 116,92 8,34
Diastolic BP (mmHg) 40 60,00 97,00 73,65 7,26
Pulse (bpm) 40 58,00 111,00 75,55 10,70

n: Number, BMI: Body Mass Index, TOS: Total Oxidative Stress, TAS: Total Antioxidant Status, OSI: Oxidative Stress Index, AU: Arbitrary Units,
HDL: High-Density Lipoprotein, LDL: Low-Density Lipoprotein, WBC: White Blood Cell, BP: Blood Pressure, bpm: beats per minute

Table 2. Comparison of TOS, TAS, systolic, and diastolic blood pressure values with GSTT1

TOS TAS Systolic BP Diastolic BP
GSTT1
X+S X+S X+S X+S
Present 9.56 £ 8.11 1.49 £ 0.36 117.22 £9.36 73.62+7.75
Null 8.69 £ 10.18 1.34 +0.32 116.31 + 5.96 73.69 + 6.34
P 0.313 0.112 0.750 0.980

TOS: Total Oxidative Stress, TAS: Total Antioxidant Status, GSTT1: Glutathione S-transferase T1, BP: Blood Pressure

Table 3. Comparing of TOS, TAS, systolic, and diastolic blood pressure values with GSTM1

TOS TAS Systolic BP Diastolic BP
GSTM1
x+S X+S x+S x+S
Present 9.11 £7.69 1.47 £0.36 116.58 + 9.36 74.57 +7.60
Null 9.62 +10.39 1.41 +0.34 117.57 +6.25 71.92 £ 6.50
P 0.659 0.479 0.724 0.277

TOS: Total Oxidative Stress, TAS: Total Antioxidant Status, GSTM1: Glutathione S-transferase M1, BP: Blood Pressure

Table 4. Comparison of TOS, TAS, systolic, and diastolic blood pressure values with GSTP1 A114V

TOS TAS Systolic BP Diastolic BP
GSTP1 A114V
X+S x£S x+S x£S

Normal
8.51 + 11.04 1.43 + 0.37 117.06 £ 8.77 74.45 +7.38

(n=37)
Heterozygous (n=6) 14.16 £ 12.92 1.52 £0.17 116.00 £ 4.74 68.00 = 2.44

p p=0.140 p=0.888 p=0.795 p =0.062

TOS: Total Oxidative Stress, TAS: Total Antioxidant Status, GSTP1: Glutathione S-transferase P1, BP: Blood Pressure

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

298



m Anadolu Klin / Anatol Clin

[”

v
1 IVa *

111 vcrlcx
A M “Oy
[la %1

Figure 1. Clinical classification of male-pattern hair loss according

to the Hamilton-Norwood scale.

phism showed no statistically significant differences
(p>0.05). Total antioxidant status (TAS) was lower in
participants with the GSTT1 null genotype than in those
with the functional GSTT1 gene. Although not statisti-
cally significant (p=0.112), antioxidant capacity tended to
decrease when both GSTT1 alleles were deleted (Table 2).

When comparing TOS, TAS, systolic, and diastolic
blood pressure values between individuals with and
without the GSTM1 polymorphism, no significant dif-
ferences were found (p>0.05) (Table 3).

Regarding GSTP1 1105V, a significant difference
in TOS values was observed (p=0.02). However, the
expected outcome is that individuals with the homo-
zygous genotype should have higher TOS levels than
those with the normal genotype. Therefore, the results
were not considered meaningful. Pairwise compari-
sons revealed significant differences involving the ho-
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mozygous group when compared with both the nor-
mal and heterozygous groups (p<0.05). In contrast,
the difference between the normal and heterozygous
groups was not statistically significant (p>0.05).

For GSTP1 1105V, comparisons of TAS, systolic,
and diastolic blood pressure values revealed no sta-
tistically significant differences (p>0.05). Similarly,
for GSTP1 A114V, no significant differences were ob-
served in TOS, TAS, systolic, or diastolic blood pres-
sure values. While these findings did not reach statis-
tical significance, individuals with the heterozygous
genotype (those with the polymorphism) exhibited
higher TOS levels (14.16 + 12.92) compared to those
with the normal genotype (8.51 + 11.04) (Table 4).

The oxidative stress index was also compared
across androgenetic alopecia stages, and a positive
correlation was identified (r=0.14). Despite the lack
of statistical significance, the presence of this positive
correlation suggests a trend toward increasing oxida-
tive stress levels with advancing AGA stage.

I
DISCUSSION
In this study, total oxidative stress (TOS), total antioxi-

dant status (TAS), systolic, and diastolic blood pressure
values did not differ significantly across the GSTTI,
GSTM1, GSTP1 1105V, and GSTP1 A114V genotypes.
However, TOS levels were higher in individuals with
the GSTP1 A114V heterozygous genotype (indicative
of the presence of polymorphism) compared to those
with the wild-type genotype. Additionally, TAS levels
were lower in individuals with the GSTT1 null geno-
type (homozygous deletion of the gene) compared to
those carrying the GSTT1 gene, although this differ-
ence did not reach statistical significance. These find-
ings suggest that GST gene polymorphisms may be
associated with increased TOS and reduced TAS in
androgenic alopecia.

Similarly, significant associations between oxida-
tive stress and GST gene polymorphisms have been
reported in studies on alopecia areata, coronary artery
disease, hypertriglyceridemia, and hepatocellular car-
cinoma (8-11).

When patients were stratified according to the
Hamilton-Norwood classification and compared in
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terms of oxidative stress index, no statistically signifi-
cant differences were observed. However, a consistent
trend was noted, suggesting that oxidative stress lev-
els tend to increase with advancing stages of AGA.
Although this relationship could not be conclusively
demonstrated due to the limited number of patients in
each stage, it warrants further investigation in studies
with larger and more evenly distributed sample sizes
across all stages. While certain studies have exam-
ined the association between AGA stages and oxida-
tive stress without identifying a significant link, others
have proposed that oxidative stress may contribute to
the pathogenesis of AGA (12-15). As research in this
area advances, it is expected that more consistent and
comprehensive findings will emerge.

The majority of patients with androgenic alopecia
in our study (90.6%) reported a positive family histo-
ry. This finding reinforces the hypothesis that genetic
factors play a critical role in the pathogenesis of the
condition (16,17). Although a family history of AGA
increases an individual’s risk, the absence of such a his-
tory does not exclude the possibility of developing the
condition. While an autosomal dominant inheritance
pattern with variable penetrance is commonly pro-
posed, not all cases conform to this model, suggesting
the involvement of polygenic and environmental fac-
tors as well (18,19).

Body mass index (BMI) assessment of individuals
with AGA revealed that more than half (53.4%) were
classified as overweight. When compared to national
data on Turkish men, where the prevalence of over-
weight is reported to be between 25.9% and 40.4%, the
higher proportion of overweight individuals among
those with androgenic alopecia is notable (20,21). Giv-
en the mean age of the study population (35.09 £ 10.51
years), it can be inferred that they belong to a relatively
young age group and may be at increased risk of de-
veloping obesity later in life. Therefore, early lifestyle
interventions targeting weight management may be
advisable for overweight individuals with androgenic
alopecia.

A major limitation of this study is the small sam-
ple size, compounded by the lack of a control group
consisting of healthy individuals without androgenic
alopecia.

I
CONCLUSION
In this study, which investigated the relationship be-

tween GST gene polymorphism, total antioxidant
capacity, and blood pressure changes in patients with
androgenic alopecia, our findings suggest that GST
gene polymorphism may be associated with increased
oxidative stress and reduced total antioxidant capacity.
However, further research is warranted to better un-
derstand this relationship.
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Alzheimer hastaligindaki
noéropsikiyatrik semptomlarin
yonetiminde giincel gelismeler:
Sistematik derleme

Current developments in the management
of neuropsychiatric symptoms in Alzheimer’s
Disease: A systematic review

Dogancan S6énmez',

0z Cicek Hocaoglu?
Alzheimer hastaligl, bilissel ve islevsel bozulmalarla birlikte yaygin olarak néropsikiyatrik ' Saglik Bilimleri Universitesi,
semptomlari iceren ilerleyici bir nérodejeneratif bozukluktur. Bu semptomlar arasinda ajita- Trabzon Tip Fakltesi,

Ruh Saghgi ve Hastaliklari

syon, depresyon ve anksiyete belirtileri, halUsinasyonlar, sanrilar, uyku bozukluklari ve davranissal Anabilim Dall, Trabzon

degisiklikler bulunmaktadir. Tedavide farmakoterapi, psikososyal mudahaleler ve cevresel dlizen- ) )
S ) R o ) - ) 2 Recep Tayyip Erdogan

lemelerin bir kombinasyonu kgllanllmaktadm Noropsikiyatrik semptomlarin tedavisinde ila¢ disl Universitesi Tip Fakdltesi,

yaklasimlar 6nemli bir yer tutar. llac tedavisi gerekli olsa da psikososyal ve cevresel diizenlemeler de Ruh Sagligi ve Hastaliklar

kritik ®neme sahiptir ve genellikle ila¢ tedavisinden énce veya ila¢ tedavisiyle birlikte uygulanmalidir. Ana Bilim Dali, Rize

Tedavide kullanilan ilaclar arasinda kolinesteraz inhibitorleri, NMDA reseptdr antagonistleri, antip-

sikotikler, antidepresanlar ve anksiyolitikler bulunmaktadir. Bununla birlikte, farmakoterapinin yan

etkileri ve etkinligi g6z éntinde bulundurulmalidir. Psikososyal midahaleler arasinda egitim, destek

gruplari, davranissal terapiler ve ortam dedisiklikleri yer almaktadir. Ayrica, hasta ve bakim verenler

icin kaynaklari kolaylastirmak ve desteklemek ¢nemlidir. Bu semptomlarin yénetiminde multidis-

ipliner bir yaklasim gereklidir ve bireysellestirilmis bir tedavi plani olusturulmalidir. Sonu¢ olarak,

Alzheimer hastaliginda néropsikiyatrik semptomlarin etkili bir sekilde tedavi edilmesi ve yonetilme-

si, hasta yasam kalitesini ve bakim deneyimini énemli ¢lctde artirabilir. Bu derleme ¢alismasinda

Alzheimer hastalarinda gortlen noéropsikiyatrik semptomlarin patofizyolojisi, tani ve gtincel tedavi

algoritmalari hakkinda gtincel literattr bilgileri ile tartisilacaktir.

Anahtar Soézciikler: Alzheimer hastaligi; demans; néropsikiyatri; tedavi

Abstract

Alzheimer’s disease is a progressive neurodegenerative disorder that commonly involves neuro-
psychiatric symptoms along with cognitive and functional impairments. These symptoms include
agitation, symptoms of depression and anxiety, hallucinations, delusions, sleep disturbances, and
behavioral changes. A combination of pharmacotherapy, psychosocial interventions and environ-
mental regulations are used in treatment. Nonpharmacological approaches play an important role
in the treatment of neuropsychiatric symptoms. Although drug therapy is necessary, psychosocial
and environmental adjustments are also critical and should generally be implemented before or in
conjunction with drug therapy. Medications used include cholinesterase inhibitors, NMDA recep-
tor antagonists, antipsychotics, antidepressants and anxiolytics. However, side effects and effec-
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Alzheimer hastaligi ve néropsikiyatrik semptomlar g

GiRiS

Alzheimer hastalig1 (AH), yaslanma ve bilissel bozuk-
luk alaninda en yaygin nérodejeneratif bozukluktur.
Amerika Birlesik Devletlerinde tiim yetiskinler ara-
sinda altinci sirada 6lim nedeni olup, diinya ¢apinda
65 yas Ustil yetiskinlerde besinci siradadir. 2023 itiba-
riyle, ABDde 65 yas iisti yaklasik 9 kisiden I'ine AH
tanist konmugtur (1,2). Noropsikiyatrik Semptomlar
(NPS) AHde siklikla gozlenmekte olup, tim Alzhei-
mer hastalarinin %97’sini etkilemektedir. Bu semp-
tomlar, hastalarin bakimini istlenen kisiler tizerinde
onemli bir yiik olusturmaktadir (2). AHde NPS var-
lig1, daha siddetli bilissel gerilemenin ve hastaligin
ilerleyisinin tipik bir belirtisidir ve artan morbidite ve
mortalite ile iligkilidir (3). NPS’ler ayrica giinliik islev-
ler, yasam kalitesi ve hastaneye yatis siklig1 ve siiresi
lizerinde 6nemli olumsuz etkilerle de iliskilidir. Bu
nedenle NPSnin bakim verenler tizerinde de 6nemli
bir olumsuz etkisi vardir (4). AH’nin artan prevalan-
s1 ve hastaligin 6nemli sosyoekonomik etkisi bir halk
saglig1 sorunu haline gelmistir. Hastalikla ilgili daha
fazla aragtirmaya, erken taniya ve hastalikla iligkili
NPSlerin daha etkili tedavi yontemlerine ihtiyag ol-
dugu distintilmektedir. Bu nedenle, bu semptomla-
rin ¢esitli klinik gértiniimlerinin daha iyi anlagilmast,
dogru tan1 ve tedaviyle yonetilmesi hem hasta hem de
bakim verenlerin énemli bir ihtiyacidir. Bu derleme
calismasinda Alzheimer hastalarinda goriilen nérop-
sikiyatrik semptomlarin patofizyolojisi, tan: ve tedavi
algoritmalari giincel literatiir bilgileri ile tartisilacaktir.

—
GEREC VE YONTEMLER

Bu aragtirma Alzheimer hastaliginda goriilen nérop-

sikiyatrik semptomlarin tedavisindeki giincel gelisme-
leri arastiran sistematik bir gozden gegirme ¢aligmasi-
dir. Literatiir taramasini sistematik ve yapilandirilmig
bir sekilde incelemek igin Sistematik Incelemeler ve
MetaAnaliz Protokolleri i¢in Tercih Edilen Raporla-
ma Ogeleri (PRISMA) rehberinden faydalanilmgtir.
PubMed, Scopus ve Web of Science veri tabanlarinda
“Alzheimer”, “noropsikiyatrik semptomlar” ve “tedavi”
anahtar kelimeleri kullanilarak literatiir taramasi ya-
pilmustir. Calismanin ¢agdas ve giincel verileri sunma-
s1 amactyla 2014 yili ve sonrasinda yayimlanan maka-
leler derlemeye alinmigtr.

Dahil edilme kriterleri; (a) ¢alismalarin farmako-
lojik aragtirma makalesi olmasi, (b) Ingilizce ve Tiirk-
¢e yazilmis olmasi ve (¢) tam metne erisimdir. Hari¢
tutma kriteri olarak, (a) ¢aligmalarin incelemeler, me-
ta-analizler, derlemeler, kitap boliumleri, tartigmalar,
haber makaleleri vb. icermesi, (b) Ingilizce ve Tiirkge
disindaki dillerde yazilmis olmasi ve (c) yalnizca 6ze-
te veya basliga erisilmesi. Sistematik derlemeye iliskin
literatiir taramasinin akis semasi Sekil 1'de verilmistir.

I
BULGULAR
Baslangicta elde edilen 1063 kaynagin sonunda, aras-

tirma kriterlerine gore 29 tane randomize kontrollii
ve 1 tane retrospektif toplam 30 caligma secilmistir
(Sekil 1). Alzheimer hastaligindaki noropsikiyatrik
semptomlar tizerine etkinligi aragtirilan farmakolojik
¢aligmalarin ayrintilari ve 6nemli sonuglar: Tablo 1de
sunulmustur.

I
EPIDEMIYOLOJI

NPS, AH olan hastalarda olduk¢a yaygindir ve bu
durumdaki bireylerin %97’sini etkilemektedir (2). En
sik goriilen NPS’ler arasinda apati, depresyon, saldir-

ganlik, anksiyete ve uyku bozukluklari yer alir (5). Bu
semptomlarin yayginlig1 ve siddeti, hastaligin ilerle-
mesi ve biligsel gerilemenin boyutuyla baglantilidir
(2). Demansta NPSnin uzunlamasina seyri, sanrilar,
haliisinasyonlar, ajitasyon, anksiyete, ilgisizlik, disin-
hibisyon, sinirlilik ve anormal motor davranislar gibi
belirli semptomlarin zamanla artma egiliminde oldu-
gunu gostermektedir (6). Bunun aksine, depresyon,
ofori, gece davraniglar ve istah bozukluklari ti¢ yillik
bir siire i¢inde 6nemli 6l¢iide artmamaktadir (6). Er-
ken baslangigli AH, geg baslangigli AH’ye kiyasla daha
yiiksek depresyon prevalansi ile iliskilidir ve noropsi-
kiyatrik semptomlarin ilerlemesi bu iki grup arasinda
farklilik gosterir (7). Dahasi, NPSnin varlig1 yalnizca
AH’nin demans evrelerinde degil, ayni zamanda hafif
biligsel bozukluk (HBB) gibi daha hafif formlarda da
yaygindir. HBB'li bireylerin 6énemli bir kismi depres-
yon, apati ve sinirlilik gibi semptomlar sergileyebil-
mektedir (8).

NPSnin gidisati, AH klinik spektrumu boyunca
heterojen goriinmektedir ve zaman i¢inde bireyler
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arasinda bityiik farkliliklar gozlenmektedir. Bilissel is-
levsellik tekdiize, kademeli bir diistis gosterirken, NPS
dogrusal bir ilerleme izlememektedir; bu, AH’nin seyri
sirasinda NPS'nin ve biligsel semptomlarin gelisiminin
farkli olabilecegini gostermektedir (9). Ozetle NPS,
hastaligin farkli evreleri ve formlar1 boyunca degisen
prevalans ve ilerleme modelleri ile AHde yaygin ve
ciddi bir sorundur. Bu semptomlar morbiditeyi, mor-
taliteyi, bakic1 yiikiinii ve saglik harcamalarini 6nemli
olciide etkileyerek bunlarin zamaninda tespit edilmesi
ve yonetilmesinin 6nemini vurgulamaktadir (2).

|
ETIYOLOJi VE PATOFIiZYOLOJi

AHde NPS’lerin patofizyolojisi ¢ok faktorliidiir. No-
rodejeneratif siiregler, nérotransmitter dengesizlikle-

ri ve beyin ag1 islev bozukluklar: arasinda karmagik
etkilesimler mevcuttur. On singulat korteks, gesitli
NPS’lerde yaygin olarak hasar goriir ve prefrontal kor-
teks, ozellikle de orbitofrontal korteks, cogu NPSde
kritik 6neme sahiptir. Belirli devreler belirli semptom-
larla iliskilidir: On singulat-subkortikal devre apatiyle,
frontal-limbik devre depresyonla ve amigdala devre-
si anksiyeteyle iliskilidir (10). Serotonin, dopamin ve
norepinefrin sistemlerindeki degisiklikleri de igeren
monoaminerjik degisiklikler AHdeki kanit1 yiiksek
bulgulardir ve gozlenen bircok NPSYi agiklayabilir
(11). AHde psikoz riski, katekol-O-metiltransferaz ve
neuregulin-1 gibi sizofrenide de rol oynayan genler ta-
rafindan artirilabilir. Ek olarak, kolinerjik eksikliklerin
Lewy cisimcikli demanstaki psikozda da rol oynadig:
diistiniilmektedir ve bu da Alzheimer ile ilgili olabilir
(11).

Norogorintiileme ¢aligmalar,, NPSnin altinda
yatan beyin aglarini veya devrelerini tanimlamustir;
AH'deki ajitasyon, frontal korteks, anterior singulat
korteks, posterior singulat korteks, amigdala ve hipo-
kampusun yapist ve islevindeki eksikliklerle iligkilidir.
Apati, digerlerinin yani sira frontal korteks, anterior
singulat korteks ve orbitofrontal korteks ile iligkili-
dir (12). Sanrilar, sol frontal lob ve sag frontoparietal
korteksteki azalmis gri madde yogunluguyla iliskilen-
dirilmistir (13). Amiloid patolojisi ve serebral mikro
kanamalar, NPSnin biligsel bozukluklar ve nérode-
jenerasyon ile iliskilerini modiile eden amiloid-beta
(Ap) patolojisi ile farkli NPS alt sendromlariyla iligki-
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lendirilmistir (14). A1, A2A ve P2X7 gibi reseptorleri
igeren purinerjik sinyal sistemi, AH’nin patofizyoloji-
sinde yer almistir (15).

—
TANI

AH’nin siddeti yillar gegtikee giderek kotiilesen sinsi

bir baglangica sahiptir. Semptomlarin ilerleme hiz1 ve
ortaya ¢ikisi bireyler arasinda farklilik gosterir ancak
klasik olarak goriilen bir¢ok semptom vardir. Baslan-
gic semptomlar: genellikle daha biligsel temellidir ve
¢ogunlukla yeni anilar olusturmayla ilgili hafizanin
yonlerini igerir. Bu semptomlar: tipik olarak gorsel-
uzaysal islev, muhakeme, dil ve dikkatteki eksiklikler
takip eder (16). Hastalik ilerledikge yiiriitiicii islev-
lerde artan bir azalmanin yani sira psikoz, depres-
yon, anksiyete, ajitasyon, saldirganlik ve ilgisizlik gibi
NPSnin gelisimi de vardir. Onceleri yalnizca geg evre
hastalikta ortaya ¢iktig1 ditsiiniiliirken, bir¢ok ¢alisma
bu semptomlarin bir¢ok kiside teshisten hemen sonra
ortaya ¢iktigini gostermistir (16). Ilerleme devam et-
tikge, bireyler temel glinlitk yasam aktivitelerini ve di-
ger giinlitk yagam aktivitelerini yerine getirmekte daha
az becerikli hale gelirler. Hastalarda inkontinans gelis-
tikge ve ekstrapiramidal semptomlar: ortaya ¢ikinca
hastalar bakicilara giderek daha fazla bagimli hale ge-
lirler. Teshis konulduktan sonra AH’nin siddeti 3-10
yil boyunca artmaya devam edecektir. AHnin son
agsamasl, tam bir bilis kaybi, oryantasyon bozuklugu
ve dil kaybidir ve sonunda anoreksi, kaseksi ve 6liimle
sonuglanan bitkisel hayata yakin bir duruma yol acar.
Klinigin sinsi seyretmesi ve mevcut durumun hasta ve
bakim verenler tarafindan hemen kabullenilmemesi
sonraki siiregler i¢in olumsuz sonuglarla kars1 karsiya
kalinmasina sebep olur.

AHde NPS’lerin tanisi oncelikle kliniktir ve bas-
ka nedenlere atfedilemeyen davranigsal ve psikolojik
semptomlarm tanimlanmasini igerir. Noropsikiyatrik
Envanter bu semptomlar1 degerlendirmek icin yaygin
olarak kullanilan bir aractir (17). Bilgisayarli tomog-
rafi veya manyetik rezonans ile yapisal goriintiileme,
AH’ye 6zgii atrofi paternlerini ortaya ¢ikararak tani-
y1 destekleyebilir, ancak bunlar NPSye 6zgii degildir
(17). Amiloid veya tau patolojisi i¢in PET taramalar1
gibi ileri goriintiileme teknikleri de bilgilendirici ola-
bilir ancak rutin klinik uygulamada daha az kullani-
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Tablo 1. Caligmalarin 6zeti

. " Calisma  Calisma
Calisma Ila¢ Orneklem Dizayms  siiresi Sonuglar
Tsai ve ark. . Hamilton Depresyon Derecelendirme Olgegi ve Néropsiki-
2014 Sarkozin 30 RKG § hafta yatri Envanterinde anlamli bir farklihik saptandu.
Z\(ﬁi& veark. Melatonin 80 RKC 28 hafta  Melatonin ile tedavi edilen hastalarda uyku verimliligi artt1.
Ballard ve ark. . Bristol Giinlitk Yasam Aktiviteleri Olgegi ve Cohen-Mansfi-
2014 Memantin 199 RKG 24 hafta eld Ajitasyon Envanterinde anlamli bir farklilik saptanmadi.
van den Elsen Cohen-Mansfield Ajitasyon Envanteri ve Yagsam Kalitesi-
Tetrahidrokanabinol 24 RKC 21 glin Alzheimer Hastalig1 6lgeginde anlamli bir farklilik saptan-
ve ark. 2015
madi.

Cummines ve  Dekstrometorfan- Dekstrometorfan-kinidin ile tedavi edilen hastalarin no-

& o 220 RKC 10 hafta  ropsikiyatri envanteri ajitasyon ve saldirganlik skorlarinda
ark. 2015 kinidin 1 g

azalma gorilda.

Leonpacherve . Sanrilar, kaygi ve sinirlilik gostermelerinin rapor edilme
ark. 2016 Sitalopram 186 RKG 9 hafta olasilig1 onemli 6l¢tide daha dustkti.
Choe ve ark. . Cornell Demans Depresyon Olgegi skorlarinda anlamli bir
2016 Essitalopram 74 RKC 52 hafta fayda sagland:.
Bloniecki ve o Risperidon ile tedavi edilen hastalarda BOS AB1-42 diizey-
ark. 2017 Risperidon 83 RKG 12 hafta leri takipte onemli 6l¢iide azalmistir.
Nave ve ark. - Alzheimer hastaliginda Davranigsal Patoloji Siklik Agirlikli
2017 Sembragilin 42 RKG 52 hafta Siddet Olgegi skorlarinda anlamli farklilik saptandi.
Furukawa ve Néropsikiyatrik Envanter Kisa Anket Formu ajitasyon/sal-
ark. 2017 Yokukansan 145 RKG 12 hafta dirganlik alt 6lcek puaninda anlaml bir farklilik saptandu.

) . . N Sitalopram, AH’li bireylerde ajitasyonun tedavisi igin iki
Viscogliosi ve Sltalopra.m, Ketiyapin, 75 RKC 6 ay atipik antipsikotikle karsilastirildiginda benzer etkinlik ve
ark. 2017 Olanzapin

daha az olumsuz sonuglarla sonuglandi.
Fullerton ve PF-05212377 (SAM- élzhelmer .I'—Iasta'hgl De.gerlendlrme Olgegi-biligsel alt olce-
180 RKC 12 hafta  ginde ve Noropsikiyatrik envanter toplam puanlarinda an-
ark. 2018 760) .
laml bir farklilik saptanmadi.
Devanand ve . Noropsikiyatrik Envanterdeki ajitasyon/saldirganlik ve psi-
ark. 2018 Lityum 80 RKG 12 hafta koz alani puanlarinda anlamli bir iyilesme saptandi.

. SSRL trazodon, Trazodon ba@landlglnda:yalmzc.a Anoropsﬂilyatrﬂf envanter-

Pirker-Kees ve AR ; de 6 ay sonra anlaml diizeyde iyilesme gosterdi. Trazodo-
atipik noroleptikler 309 RKC 12 ay - .
ark. 2019 . . nun davranigsal semptomlarin tedavisinde faydal olabilece-
benzodiazepinler ..
gi sonucuna varildi.
Cohen Mansfield Ajitasyon Envanteri ve Noropsikiyatrik
Herrmann ve . envanteri toplam ve bakici sikintist anket 6lgek sonugla-
ark. 2019 Nabilone 39 RKG 14 hafta rinda anlaml bir farkhilik saptandi. Nabilone ajitasyon i¢in
etkili bir tedavi olabilir.
Ehrhardt ve . . . RPN Skt
ark. 2019 Essitalopram RKC 24 hafta  Ajitasyon tizerindeki etkinligi yeterli degildir.
Essitalopram tedavisi alan hastalarin Geriatrik Depresyon
. . Olgegi skorunda sertralin tedavisi alan hastalarin Apati
Takemoto ve Sertralin, Essitalopram 2. L.
ark. 2020 ve Nicergolin 33 RKC 3ay Olgegi skorunda baslangica anlamli bir iyilesme saptandi.
’ Nicergolin alan hastalarda anlaml bir degisiklik kaydedil-
medi.
Maier ve ark. . - . . - P
2020 Bupropion 108 RKC 12 hafta  Apatinin tedavisinde bupropiyon plaseboya tistiin degildi.
Pimavanserinin psikoz semptomlar1 tizerindeki terapotik
Ballard ve ark. . . faydasina yanit veren AH’li hastalar, yanit vermeyenlerle
2020 Pimavanserin 169 RKG 12 hafta karsilagtirildiginda ajitasyon ve saldirganlikta da iyilesme
yasadilar.
Mintzer ve ark Plaseboyla kargilastirildiginda metilfenidat alan hastalarin
2021 " Metilfenidat 307 RKC 6 ay noropsikiyatrik envanteri apati skorunda baglangigtan 6 aya
kadar daha biiyiik bir diisiis saptandi.
Dil akiciligini ve islem hizin gelistirdi. Kisa siireli sozel hafi-
Boada ve ark. Albumin replesman 347 RKC 14y zay1 Oonemli 6lgtide gelistirdi. Noropsikiyatrik semptomlari-

2021

nin ilerlemesi plaseboya benzerdi. Yasam kalitesinin arttig
goriildi.
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Banerjee ve ark.

Cohen-Mansfield Ajitasyon Envanteri skorlarinda anlaml

2021 Mirtazapin 204 RKG 12 hafta bir iyilesme gozlemlenmedi.

- e Post hoc analizler, masupirdinin AH’li hasta alt grubunda
Nirogiveark.  Masupirdinin (SUVN- 148 RKC 13 hafta  ajitasyon/saldirganlig1 ve psikozu onemli dlgiide azalttig
2022 502)

saptandi.
Malik ve ark R. officinalis’in ise diger tedavi gruplariyla karsilastirildigin-
2022 ’ Rosmarinus officinalis 64 RKC 30gin  dadepresyon ve anksiyeteyi 6nemli 6l¢tide azalttigini ortaya
¢ikardi.
Tianeptin 12 ay sonra antidepresan etki gosterdi ve Cornell
Garcia-Alberca . . Demans Depresyon Olcegi, Hamilton Depresyon Derece-
ve ark. 2022 Tianeptin 126 RSG 12ay lendirme Olgegi ve Néropsikiyatrik Envanter-Depresyon alt
o6lceginde onemli iyilesme gosterdi.
Delivannides ve BDNF seviyeleri anlamli bir degisiklik gostermedi ve genel
A Lityum 77 RKC 12 hafta  noropsikiyatrik semptomlarda veya biligsel islevlerde iyiles-
ark. 2023 e s sl s
me ile iligkili degildi.
Lee ve ark. . Cohen-Mansfield Ajitasyon Envanteri skoru istatistiksel
2023 Brexpiprazol 345 RKG 12 hafta olarak anlamli bir azalma gosterdi.
Banerice ve ark. Mirtazapin Mirtazapin ve karbamazepin demanstaki ajitasyon i¢in kli-
) ' P 244 RKC 12 hafta  nik agidan veya maliyet agisindan (plaseboya kiyasla) etkili
2023 Karbamazepin . . .
olmadigini gostermektedir.
Metilfenidat ile tedavi edilen katilimcilarda 6 ay sonra pla-
Clark ve ark. . seboya kiyasla apati disginda herhangi bir néropsikiyatri
2023 Brexpiprazol 199 RKG envanteri alaninda klinik olarak anlamli bir iyilesme goz-
lenmedi.
Alva ve ark. . . Uyku Bozukluklar: Envanteri ve Klinik Global Izlem skorla-
2024 Pimavanserin 784 RKG § hafta rinda anlamli bir diizelme saptandi.

*RKC:Randomize kontrollii ¢alisma, RSC:Retrospektif ¢caliyma, AH:Alzheimer hastalig

Lir (17). AHde NPS tanist koyarken bilissel testler ve
fonksiyonel degerlendirme de dahil olmak {izere tiim
klinik baglamin dikkate alinmasi 6nemlidir. Alzhei-
mer siiphesi olan hastalar1 degerlendirirken, néropsi-
kiyatrik semptomlarin ilag yan etkileri, diger norolo-
jik veya psikiyatrik durumlar veya sistemik hastalik-
lar gibi diger potansiyel nedenlerini dislamak da gok
onemlidir. NPSnin varligt AH’nin baslangicini isaret
edebilir ve hastaligin herhangi bir asamasinda ortaya
¢ikabilir, siklikla zaman i¢inde dalgalanir ve tekrarla-
nir (4). NPS ile AH patolojisi arasindaki iligskinin yani
sira bu semptomlarin bakim verenler tizerindeki etki-
sini anlamak, kapsamli hasta yonetimi i¢in énemlidir

(4).

[ ]
NOROPSIKIYATRIK SEMPTOMLAR VE
GUNCEL TEDAVi YAKLASIMLARI

1. Apati ve giincel tedavi yaklasimlari

AH apati, motivasyonun azalmasi, hedefe yonelik
davranislarin azalmasi ve daha once ilgi ¢ekici oldu-
gu digtniilen aktivitelere ilgi eksikligi ile karakterize
edilir. Bu ¢ok yonlii bir noropsikiyatrik durumdur ve
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yalnizca AH’nin ilerlemesi ile iligkili degildir, ayni za-
manda biligsel gerilemeden bagimsiz olarak hastalik
seyrinde erken doénemde ortaya ¢ikabilmektedir (18).
Apati, AHde en sik goriilen néropsikiyatrik sendrom-
dur ve %19-76 arasinda degisen tahminlerle hastalarin
onemli bir kismini etkilemektedir. Frontal lob ve bazal
gangliyon fonksiyon bozukluklar: ile iligkilidir (18).
Diger biligsel beceri ve davranislarin se¢imini, basla-
tilmasini, yonlendirilmesini, uygulanmasini ve diizen-
lenmesini iceren yiiriitiicii biligsel islev bozuklugunun
davranigsal belirtilerinden biri olarak tanimlanmigtir
2).

AHde apatinin patofizyolojisi tau kaynakli no-
rotoksisiteyi ve ag bozulmasini igerir. Orbitofron-
tal korteksteki (OFK) yiiksek tau patolojisinin, daha
yiiksek apati dlcegi puanlariyla iligkili oldugu goste-
rilmistir. OFK'deki bu tau birikimi, fokal norotoksi-
siteye ve ardindan yapisal olarak OFC’ye bagl olan
OFK-unsinat fasikiil aginin bozulmasina yol agabilir
(2). Ek olarak, 6n singulat korteksteki (ACC) atrofi-
nin, AHdeki apatinin giiglii bir anatomik korelasyonu
oldugu tespit edilmistir (19,20). ACC’yi de iceren 6n
singulat-subkortikal devrenin apatinin ortaya ¢ikma-
sinda rol oynadig1 diistiniiliir ve bu devre i¢indeki islev
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Veri tabanlar ve kayitlar aracihigiyla calismalarin

Dabhil edilen makale sayisi
(n=30)

Taranan veri tabanlarinda
belirlenen makale sayisi
Pubmed=383
. Tekrar eden makalelerin
Web of Science=326 cikarilmasi (n=296)
Scopus=354
(n=1063)
Taranan makale sayisi , 3§§I|klar|na ve Ozetlerine
(n=767) gobre elenen makale sayisi
Dahil etme kriterlerine gére
diglanan makale sayisi (n=254)
Kitap=4
Kalan makale sayisi (n=284) - >
Meta-analiz=25
Derleme=187
Sistematik derleme=38

Sekil 1. Veri tabanlar1 ve kayitlar araciligiyla caligmalarin tanimlanmasi

bozuklugunun semptoma katkida bulunabilecegini
diistindiirtir (12). Ayrica, difiizyon tensor goriintiile-
me ¢aligmalar1 AHdeki apatinin 6n singulat ve medial
talamusta bozulmus beyaz madde bitiinliigi ile iliskili
oldugunu gostermistir (21).

Bazi ¢aligmalarda ilgisizligin, hafif biligsel bozuk-
luklar1 olan hastalar1 Alzheimer veya Lewy cisimcik-
li demansa ilerlemeyi kolaylagtirma ihtimalinin daha
yiiksek oldugu gosterilmistir (22). Nufusa dayali bir
calismada ilgisizligin varhig, ilgisizligi olmayanlara
gore 3 kat daha yiiksek 6liim oraniyla iliskilendiril-
di (23). Klinik olarak apati, AHde biligsel ve islevsel
gerilemenin daha hizl ilerlemesiyle iligkilidir. Ayni
zamanda 6nemli nérobilissel bozukluklar: olan hasta-
lar1 ve hafif biligsel bozukluklar1 olan hastalar1 6nem-
li olgiide etkilediginden, aragtirma ve miidahale i¢in

onemli bir hedef olarak kabul edilmektedir (24). Yay-
ginlig: ve etkisi goz oniine alindiginda, apati, AHnin
tedavisinde ele alinmasi gereken kritik bir semptom
olarak giderek daha fazla kabul edilmektedir.

Apati tedavisi i¢in mevcut yaklagimlar hem farma-
kolojik hem de farmakolojik olmayan stratejileri igerir,
ancak apati i¢in 6zel olarak onaylanmis bir tedavi su
anda bulunmamaktadir. Biiyiik bir randomize kont-
rollii ¢aligma (RCT) déhil olmak iizere bir¢ok ¢alisma,
metilfenidatin (giinde iki kez 10 mg) AH hastalarinda
6 aylik bir siire boyunca apati skorlarini 6nemli dl¢iide
azaltabilecegini gostermistir. Ancak, bu iyilesmelerin
klinik 6nemi, yasam kalitesi ve giinlitk yasam aktivite-
leri gibi ikincil sonuglar iizerindeki etkisinin olmama-
st nedeniyle tartismalidir (25). Kolinerjik islevi artiran
Donepezil ve bir NMDA reseptor antagonisti olan me-
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mantin gibi kolinesteraz inhibitorleri (ChE'ler), apati-
nin tedavisinde etkili bulunmugtur (26,27). AHde apa-
tinin tedavisi i¢in farmakoterapiye bagvurmadan 6nce
konservatif tedavi denenmelidir. Basit biligsel uyarim,
miizik terapisi, sanat terapisi ve hatta egzersizin bile
AH'de apati semptomlarini azalttig gosterilmistir. Son
olarak, bazi ¢aligmalar néromodiilasyon kullaniminin
hem giivenli oldugunu hem de AHde ilgisizligi ve bi-
lisi gelistirebilecegini gostermistir (2,23). Yapilandi-
rilmig aktiviteler, biligsel uyarim ve bireysellestirilmis
davranigsal miidahaleler apatiyi azaltmada potansiyel
faydalar gostermistir. Bu miidahaleler genellikle mul-
tidisipliner ve bireysellestirilmistir (28).

2. Depresif semptomlar ve glincel tedavi
yaklasimlari

Depresyon, AHde yaygin goriilen bir noropsikiyat-
rik semptomdur ve prevalansi %50’ye kadar ¢ikmak-
tadir (2). AHde depresyon hem hasta hem de bakim
verenler icin yikicidir. Hasta i¢in depresyonun yagam
kalitesini daha 6nemli 6l¢lide diistirdiigii, gilinliik ya-
samsal aktivitelerde daha fazla bozulmaya neden oldu-
¢gu, biligsel islevleri kotiilestirdigi, fiziksel saldirganlik
olasiligini artirdig1 ve bakimevlerine daha erken kabul
edilmesine neden oldugu gosterilmistir (29). Bu popii-
lasyondaki depresyonun ayni zamanda daha yiiksek
oliim orani ve intihar oranlariyla da iligkisi oldugu
gosterilmistir (30,31). flging bir sekilde, AH ilerledik-
¢e bakim verenin yiikii artiyor ve bu da bakim veren-
ler arasinda depresyonun daha yiiksek prevalansina
yol agiyor. Bu durum demans hastasinin prognozunu
ve bakim kalitesini etkileyebiliyor (32). AHde depres-
yonun patofizyolojisi ¢ok faktorlidiir; nérotransmiter
sistemlerindeki degisiklikleri, noroinflamasyonu, hi-
potalamik-hipofiz-adrenokortikal (HPA) eksen fonk-
siyon bozuklugunu, beyinden tiiretilen nérotrofik fak-
tor (BDNF) diizeylerinde azalma ve hipokampal atrofi
gibi néroanatomik degisiklikleri icerir. Ek olarak tau
patolojisi ve amiloid-p birikimi Alzheimerdaki dep-
resyonla iligkilendirilmistir (33).

Depresif semptomlarin tedavisinde hem farmako-
lojik hem de farmakolojik olmayan stratejiler kullani-
lir. Farmakolojik olarak, sertralin ve mirtazapin gibi
SSRT’lar yaygin olarak kullanilmakta ve AH hastala-
rinda depresif semptomlarin tedavisinde bazi etkin-
likler gostermektedir (34). Essitalopram, sertralin ve
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nicergolinin NPS tizerindeki etkinligi arastirilan bir
calismada essitalopramin depresyon, sertralinin apati
tizerinde etkili oldugu gosterilmistir (35). Tianeptinin
AHde depresyon tizerine etkili oldugu gosterilmigtir
(36). Rosmarinus officinalis bitkisinin AHde depres-
yon iizerine olumlu etkilerin oldugu belirtilmektedir
(37). Ayrica sarkozin, PF-05212377 (SAM-760) ve
albiimin replasman tedavilerinin AHde NPS iizerine
depresyon ve biligsel fonksiyon alaninda olumlu etki-
leri gozlemlenmistir (38-40). Farmakolojik olmayan
miidahaleler, etkinlikleri ve giivenlikleri nedeniyle
giderek daha fazla taninmaktadir. Aerobik egzersiz,
biligsel uyarim terapisi ve animsama terapisi, depresif
semptomlar1 azaltmada ve biligsel fonksiyonu iyilestir-
mede onemli faydalar géstermistir (41). Bu miidaha-
leler, farmakoterapiye ek olarak veya hafif vakalarda
baslangi¢ tedavileri olarak onerilmektedir.

3. Anksiyete semptomlari ve giincel tedavi
yaklasimlari

Anksiyete, AHde en sik goriillen néropsikiyatrik
semptomlardan biri olarak kabul edilmektedir ve has-
talarin 6nemli bir kismi anksiyete semptomlar1 ser-
gilemektedir (42). Alzheimer hastalarinda anksiyete
belirtileri endiseli veya kaygili bir gortintim, korku,
gerginlik, huzursuzluk ve kipirdanma seklinde ortaya
¢ikabilir ve siklikla depresyon, davranis bozukluklar:
ve artan biligsel bozulma ile iligkilidir (42). Anksiyete
semptomlarinin prevalanst AHnin erken evrelerinde
daha yiiksek gibi goriinmektedir ve islevsel evreler yel-
pazesinde artabilir (42). Ayrica anksiyete, AHdeki iki
tarafli anterior singulat kortekslerde hiperperfiizyon
ve sag precuneus ve alt parietal lobiildeki gri madde
hacminde azalma gibi spesifik noropatolojik degisik-
liklerle iliskilendirilmistir (43). AHdeki kayg1 ayni za-
manda tiim predemans asamalarinda daha hizli ilerle-
me ile iligkilendirilmistir (42). Anksiyete semptomla-
rinin yayginlhigina ragmen, AHnin yalnizca kiigiik bir
ylizdesi yaygin anksiyete bozuklugu kriterlerini karsi-
lamaktadir (42). AH'de kayginin hafiza performansin-
dan bagimsiz olabilecegini ve yas, cinsiyet, genotip ve
egzersiz gibi faktorlerden etkilenebilecegini belirtmek
onemlidir (44). Anksiyete ile AH arasindaki iligki,
erken evrelerde baslayan ve fonksiyonel gerilemeyi
etkileyen yakin bir biyolojik baglanti oldugunu diisiin-
diirmektedir (44). Anksiyete, demans i¢in potansiyel
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olarak degistirilebilir bir risk faktorii olarak tanimlan-
mustir; klinik olarak anlamli anksiyete, demans riskin-
de neredeyse ii¢ kat artisla iligkilidir (45). Bu bulgular,
anksiyetenin sadece AH’nin bir semptomu olmadigini,
ayn1 zamanda ilerlemesine katkida bulunan bir faktor
olabilecegini gostermektedir. AH'de veya hastalik riski
tastyanlarda anksiyetenin taninmasinin ve potansiyel
olarak tedavi edilmesinin 6nemini vurgulamaktadir.

Anksiyete semptomlarinin yonetimi, farmakolojik
ve farmakolojik olmayan yaklasimlari icerir. Farmako-
lojik olmayan stratejiler, giivenlik profilleri ve etkinlik-
leri nedeniyle genellikle birinci basamak tedaviler ola-
rak 6nerilmektedir. Miizik terapisi demans hastalarinda
anksiyeteyi azaltmada 6nemli etkinlik gostermistir. M-
zik terapisi ve aromaterapi gibi duyusal uyarim miida-
haleleri, tedavi seanslar: sirasinda faydali bulunmustur,
ancak bunlar daha uzun vadeli etkilere sahip olmaya-
bilir (46). Her zamanki gibi tedaviyle birlestirilen eg-
zersiz, demansin genel davranigsal ve psikolojik semp-
tomlarin iyilestirmek icin en uygun, farmakolojik ol-
mayan miidahale olarak tanimlanmstir (47). 2019daki
sistematik bir inceleme, bilissel stimtilasyon terapisinin,
miizik temelli terapilerin ve miidahalelerin yan: sira
BDT’nin, anksiyete ve depresif semptomlar iizerinde
demans hastalarinda etkili oldugu belirtilmektedir (48).
Farmakolojik olmayan yontemler yetersiz kaldiginda,
farmakolojik tedaviler diistiniilebilir. Sitalopram, AH
hastalarinda anksiyete ve ajitasyonu yonetmede potan-
siyel etkililik gostermistir (49). Olanzapin ve risperidon
gibi ilaglar kullanilabilir, ancak bunlar artan 6lim ve
inme riski gibi 6nemli risklerle birlikte gelir (50).

4. Ajitasyon-saldirganlik ve giincel tedavi
yaklasimlari

AHcde ajitasyon ve saldirganlik, altta yatan gesitli pa-
tofizyolojik degisikliklere atfedilebilecek ¢ok faktorlii
noropsikiyatrik semptomlardir. Frontal, insular, amig-
dala, singulat ve hipokampal bolgeleri igeren nérode-
jenerasyon, davranislar1 diizgiin bir sekilde isleme ve
diizenleme kapasitesini azaltabilir, bu da artan ajitas-
yon ve saldirganliga yol acabilir (51). Ozellikle ante-
rior singulat korteksi (ACC) ve orbitofrontal korteksi
(OFC) igeren frontal lob disfonksiyonu, ajitasyonun
patofizyolojisinde rol oynamaktadir. Adrenerjik sa-
linimin yukar regiilasyonu nedeniyle noradrenerjik
sinyallemeye karsi artan duyarliligin locus coeruleus

(LC) igindeki noradrenerjik ndronlarin tikenmesine
muhtemel iligkilendirilmistir (52).

Ek olarak AHdeki ajitasyon, on ve arka singulat
korteks, insula, amigdala ve frontal korteks gibi spe-
sifik beyin bolgelerindeki hacim kaybinin yani sira
monoaminerjik nérotransmisyonun dejenerasyonu,
bozulmus sirkadiyen ritimler ve kirilganlikla da iliskili
olabilir (53). Reaktif veya diirtiisel saldirganlik ile pro-
aktif veya 6nceden tasarlanmis saldirganlik arasindaki
ayrim da 6nemlidir, ¢iinkii her tiir i¢in farkli yonetim
stratejileri gerekli olabilir (54). Bakim verenin yiikd,
agr1, depresyon ve hasta-bakucr iligkisi gibi psikososyal
faktorler, saldirganhigin gelisimiyle iligkili potansiyel
olarak degistirilebilir faktorler olarak tanimlanmigtir
(55). Ustelik ajitasyon, orbitofrontal ve anterior singu-
lat korteksteki norofibriler dolasma yiikiiyle iligkilen-
dirilmistir. Kolinerjik hipotez ayrica ajitasyon da dahil
olmak {izere baz1 néropsikiyatrik semptomlarin spesi-
fik bir merkezi kolinerjik eksiklik sendromunu temsil
edebilecegini one siirmektedir (56). Ozetle, AHde aji-
tasyon ve saldirganlik, spesifik beyin aglarindaki né-
rodejenerasyon, psikososyal faktorler ve muhtemelen
kolinerjik eksiklik dahil olmak tizere bircok katkida
bulunan faktore sahip karmagik davraniglardir. Ajitas-
yonun altta yatan mekanizmalarini anlamak, AHde
ajitasyona yonelik hedefli yonetim stratejileri gelistir-
mek i¢in ¢ok 6nemlidir.

AHde goriilen ajitasyonun mevcut tedavisi, far-
makolojik olmayan ve farmakolojik yaklagimlarin bir
kombinasyonunu igerir. Giivenlik profilleri ve bir¢cok
durumda etkinlikleri nedeniyle, farmakolojik olmayan
miidahaleler birinci basamak tedavi olarak 6nerilmek-
tedir. Bu miidahaleler cevresel diizenlemeler, bakim
verenlerin egitimi ve terapotik aktiviteleri kapsamak-
tadir (57). Risperidon, aripiprazol ve ketiapin gibi an-
tipsikotikler siklikla endikasyon dis1 kullanilir (58).
Ozellikle sitalopram, ajitasyonu azaltmada bir miktar
etkililik gostermistir. CitAD denemesi, sitalopramin
ajitasyonu ve bakim verenlerin stresini énemli 6l¢ii-
de azalttigini, ancak daha yiiksek dozlarda (30 mg/
gtin) bilissel gerileme ve QT interval uzamasi riskle-
rini artirdigini ortaya koymustur (59,60). FDA, 2023
yilinda Alzheimer demansindaki ajitasyonun tedavisi
i¢in Brexpiprazol'i onaylamistir (61). Brexpiprazol'iin
AHde ajitasyon {izerine olumlu etkinligi ¢aligmalarla
desteklenmistir (62,63). Risperidon ve olanzapin gibi
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atipik antipsikotikler, Alzheimer hastaliginda siddetli
ajitasyon, saldirganlik ve psikozun kisa siireli tedavisin-
de orta diizeyde, istatistiksel olarak anlaml bir etkinlik
gostermistir, ancak bunlarin kullanimi felg ve 6liim da-
hil ciddi yan etkilerle iliskilidir (59,64). Mirtazapinin
ajitasyon ve diger NPS {izerine etkili olmadig: belirtil-
mektedir (65). Bagka bir caligmada ise mirtazapin ve
karbamazepinin NPS iizerine etkinigi arastirlmis fa-
kat etkili olmadig1 saptanmustir (65). Lityumun AHde
ajitasyon ve psikoz alaninda etkinligi gosterilmistir ve
NPS iizerine olumlu etkinligi oldugu belirtilmektedir
(66,67). Tetrahidrokanabinol, dekstrometorfan-kini-
din, sembragilin, yokukansan ve nabilonenin ajitasyon
tizerinde etkili oldugu yapilan ¢aligmalarda saptanmig-
tir (68-72). Masupirdinin (SUVN-502) AHde ajitasyon
ve psikozu 6nemli 6l¢tide azalttigr gosterilmistir (73).
Elektrokonviilsif tedavi (EKT), Alzheimer hastaligin-
da ozellikle farmakoterapiye direncli siddetli ajitasyon
ve saldirganlhigin tedavisinde noropsikiyatrik semp-
tomlarin tedavisinde kullanilir. Literatiir bu baglamda
EKT’nin etkinligini ve giivenligini desteklemektedir.
Aksay ve arkadaslari, siddetli erken baglangicli Alzhe-
imer hastalig1 ve siddetli ajitasyona sahip bir hastada
sekiz EKT seansindan sonra ¢nemli klinik iyilesme
bildirdiler, etkileri yaklagik ii¢ ay siirdil ve bilissel ko-
tilesme gozlemlenmedi (74). Ujkaj ve ark. ajitasyon/
saldirganlik nedeniyle EKT ile tedavi edilen 16 demans
hastasinin retrospektif bir dosya incelemesini gercek-
lestirdiler ve EKT sonras: Pittsburgh Ajitasyon Olgegi
puanlarinda ve Klinik Global Izlenim Olgegi puanla-
rinda 6nemli azalmalar buldular, en yaygin yan etki
gegici nobet sonrasi konfiizyondu (75).

5. Psikotik semptomlar ve giincel tedavi
yaklasimlari

Sanrilar ve haliisinasyonlar gibi semptomlarla karak-
terize edilen psikotik bulgular AHde gorilmektedir.
Alzheimer’l1 bireylerin yaklagik %50%sinde psikotik be-
lirtiler goriilebilir. Klinik agidan en 6nemli ve kontrol
edilmesi en zor NPS’lerden biridir. AHdeki psikoz, di-
ger davranigsal bozukluklarin birlikteligiyle iliskilidir ve
en rahatsiz edici olani ajitasyon ve saldirganliktir (76).
Bu semptomlar, daha hizli bir biligsel gerileme ve artan
6lim orani da déhil olmak tizere daha ciddi bir hastalik
fenotipiyle iliskilidir (78). Ileri yas, kadin cinsiyet, daha
uzun hastalik siiresi ve daha siddetli biligsel bozukluk
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gibi faktorler, Alzheimer hastalarinda psikoz varligiyla
bagimsiz olarak iliskilendirilmistir (77). Norogorintii-
leme caligmalari, AH ve psikozu olan hastalarin, psi-
kozu olmayanlara gore daha biiytik kortikal sinaptik
bozukluklar gosterdigini, azalmig gri madde hacmi,
azalmis bolgesel kan akisi ve 6zellikle medial temporal
lob yerine neokortekste lokalize olan azalmis bolgesel
glukoz metabolizmasinin kanitlariyla birlikte oldugunu
ileri stirmektedir (78). Noropatolojik ¢alismalar ayni
zamanda AH ve psikozlu hastalarda hiperfosforile tau
birikiminin hizlandigini da gostermistir (74,78). Ge-
netik calismalar AHde psikoz riskinin kismen genetik
aracilikli oldugunu ve bazi genetik yatkinligin sizofre-
ni ile ortak oldugunu bulmustur (79). Bununla birlikte,
AHde psikoza katkida bulunan kesin mekanizmalar ve
genetik faktorler hala aydinlatilma asamasindadir.

Psikozun giincel tedavisi 6ncelikle atipik antipsi-
kotiklerin kullanimini igerir, ancak bunlarin yararlar:
potansiyel risklerle karsilastirilmalidir. Risperidon, ari-
piprazol, olanzapin ve ketiapin gibi atipik antipsikotik-
ler AHde psikotik semptomlarin yonetiminde etkililik
gostermistir, ancak serebrovaskiiler olaylar ve mortalite
riskinin artmasi gibi 6nemli yan etkilerle iligkilidirler
(80,81). Pimavanserin, minimal dopaminerjik, hista-
minerjik ve muskarinik etkileri olan oldukga segici bir
serotonin 5-HT2A reseptorii agonisti ve antagonistidir.
Bu benzersiz profilli ilacin, Parkinson hastaliginda psi-
koz i¢in etkili oldugu ve bu endikasyon i¢in FDA tara-
findan onaylandig1 gosterilmistir (83). Yapilan bir ¢ift
kor randomize plasebo vaka kontrol ¢alismasinda pi-
mavanserinin Alzheimer ve dis1 demanslarda psikotik
belirtilerde etkili oldugu saptanmuistir (84-86). Donepe-
zil gibi kolinesteraz inhibitorleri, 6zellikle Lewy cisim-
cikli demans olmak tizere AHdeki psikotik semptomla-
rin yonetiminde faydalar gostermistir (27). Bir NMDA
reseptOr antagonisti olan memantin, orta ila siddetli AH
i¢in kolinesteraz inhibitorleriyle kombinasyon halinde
bir miktar etkililik gostermis (27).

6. Uyku bozukluklar ve giincel tedavi
yaklasimlari

AHde uyku bozukluklar1 ¢ok yonlidiir ve hem has-
talar1 hem de bakicilar1 6nemli 6l¢lide etkileyebilir.
AHde yaygin olarak gozlenen uyku bozukluklar: ara-
sinda gece uykusunun béliinmesi, giindiiz uykularinin
artmasi, yavas dalga uykusunun azalmasi (NREM-3)



Sénmez ve Hocaoglu

Alzheimer hastaligi ve néropsikiyatrik semptomlar g

ve hizli goz hareketi (REM) uykusunun azalmasi yer
alir (82). Ek olarak gece uykusu siiresinde azalma,
giindiiz uykular: ve hatta uyku-uyaniklik dongiisiiniin
tersine donmesi s6z konusu olabilir (83). AHde uyku-
da solunum bozukluklar: ve huzursuz bacak sendro-
mu da sik goriilmektedir (84). Uyku bozukluklar ile
AH patolojisi arasinda cift yonli bir iliski oldugunu
one siiren giderek artan sayida kanit vardir. Ornegin
uyku yoksunlugu, AH patogenezinde rol oynayan
amiloid-p konsantrasyonlarinda bir artisa yol acabilir.
Tersine, AH patolojisinin varligi uyku diizeninin de-
gismesine yol acabilir (85). Tedavi edilmeyen uyku bo-
zukluklarinin AHde biligsel ve davranigsal belirtileri
siddetlendirebilecegini ve bakim verenler icin bir stres
kaynagi olabilecegini unutmamak dnemlidir (86). Ay-
rica, amnestik ve atipik AH gibi farkli AH fenotipleri,
farkli uyku bozuklugu modelleri gosterebilir; bu da
uyku islev bozuklugu i¢in optimal semptomatik teda-
vinin klinik fenotipler arasinda degisebilecegini dii-
stundurir (87).

AHde uyku bozukluklarina yonelik giincel teda-
vi yaklasimlari, olumlu giivenlik profilleri nedeniyle
farmakolojik olmayan miidahalelere oncelik verilme-
siyle hem farmakolojik hem de farmakolojik olmayan
stratejileri kapsamaktadir. Parlak Isik Terapisi AHdeki
uyku bozukluklar: i¢in farmakolojik olmayan tedavi-
ler arasinda en iyi sonuglar1 gostererek uyku kalitesini
ve sirkadiyen ritim diizenlemesini iyilestirmistir (88).
Uyku hijyeni ve davranigsal miidahaleler arasinda dii-
zenli bir uyku programu siirdiirmek, giindiiz sekerle-
melerini azaltmak ve elverigli bir uyku ortami yarat-
mak yer alir. Uykusuzluk I¢in Biligsel Davranis¢i Tera-
pi (CBT-I) de AHde kullanilmak {izere uyarlanmigtir
(89). Diizenli fiziksel aktivite ve yapilandirilmig egzer-
siz programlarimin uyku kalitesinde iyilesmelerle ilis-
kilendirildigi gortilmistiir (89). Eslik eden obstriiktif
uyku apnesi olan hastalarda Siirekli Pozitif Hava Yolu
Basinci (CPAP) tedavisinin uyku parametrelerini iyi-
lestirmede etkili oldugu gosterilmistir (89). Melatonin,
nispeten iyi huylu yan etki profili nedeniyle yaygin
olarak kullanilir. Bazi ¢aligmalarda uyku gecikmesini
azalttig1 ve uyku kalitesini iyilestirdigi gosterilmistir
(90). Trazodone, AHdeki uyku bozukluklarini yonet-
mek igin siklikla kullanilan bir diger ajandir, ancak
olas1 yan etkiler agisindan kullanimi izlenmelidir (91).
Zopiklon ve zolpidem, ozellikle ge¢ baglangiclh AHde

uykusuzlugun tedavisinde kullanilir, ancak diigmeler
ve biligsel bozukluk gibi olast yan etkiler nedeniyle
kullanimlar: sinirhidir (91). Suvoreksant gibi oreksin
reseptor antagonistleri, AHde uyku baslangicini ve
uykunun stirdiiriilmesini iyilestirmede umut verici so-
nuglar géstermistir (91). Alzheimer hastaliginda uyku
bozukluklarinin yonetimi farmakolojik olmayan mii-
dahalelerle baslamalidir. Farmakolojik olmayan yon-
temlerin yetersiz kaldig1 durumlarda farmakolojik te-
davilere basvurulmali ve 6zellikle yasli popiilasyonda
yan etki riski nedeniyle dikkatli kullanilmalidur.

7. Yeme bozukluklari ve giincel tedavi
yaklasimlari
AHde hastaligin ilerlemesiyle birlikte siklikla kétii-
lesen cesitli istah ve yeme bozukluklar1 gozlenir. Kilo
kaybu sik goriilen ve ciddi bir sorundur. AH tanisindan
once ortaya cikabilir ve mortalitenin habercisi olabilir.
Hastalik ilerledik¢e hastalar istah, yeme aligkanliklar:
ve yiyecek tercihlerindeki degisiklikler de d4hil olmak
tizere yeme davranislarinda degisiklikler yasayabilir
(92). Anoreksi ve istah kayb1 AHde en sik goriilen yeme
bozukluklar1 arasindadir (93). Demansin siddeti yeme
bozuklugunun tiiriiyle iliskilidir. Ornegin hafif AH’nin
yaklagik yarisinda istah degisikligi goriiliirken, orta ev-
rede yeme aligkanliklar ve yiyecek tercihlerindeki de-
gisiklikler daha belirgin hale geliyor. Siddetli asamada
yutma bozukluklar: kritik hale gelir (92). Yeme bozuk-
luklarinin yoénetimi karmagiktir ve siklikla beslenme
degerlendirmesi ve miidahalesi, bakici egitimi ve gida
alimimni desteklemek ve bakim yiikiinii azaltmak igin
cevresel degisiklikler de dahil olmak tizere ¢ok yonli
bir yaklasim gerektirir (92). Hastanin saglik durumunu
ve yagam kalitesini 6nemli ol¢iide etkileyebileceginden,
bu sorunlari erken tespit etmek ve ele almak 6nemlidir.
Yeme bozukluklarinin yonetimi, hastaligin ortaya
¢ikardig1 6zel zorluklar: ele almak tizere tasarlanmus,
farmakolojik ve farmakolojik olmayan yaklagimlarin
bir kombinasyonunu igerir. Orta diizeyde kanit, AH’li
hastalar da dahil olmak tizere demansli hastalarda
beslenme sonuglarini iyilestirmede oral besin takviye-
lerinin etkililigini desteklemektedir (94). Yemekler s1-
rasinda yardim saglamak, oral alimin iyilestirilmesine
ve yetersiz beslenme riskinin azaltilmasina yardimei
olabilir (95). Kisi merkezli yemek zaman1 bakimi bire-
yin tercihlerine ve ihtiyaglarina gére uyarlanmis, gida
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alimini ve genel beslenme durumunu iyilestirebilecek
olumlu bir yemek zamani ortami yaratmaya odaklanir
(95). Dikkat dagitic1 unsurlar: azaltmak ve uygun ay-
dinlatma saglamak gibi yemek yeme ortamini ayarla-
mak, hastalar i¢in yemek yeme deneyimini iyilestirebi-
lir (95). Bakicilara etkili beslenme teknikleri ve diizen-
li bir yemek programu siirdirmenin énemi konusunda
egitim vermek faydali olabilir (95).

—
SONUC

Sonug olarak, AH, biligsel ve fonksiyonel gerileme-

nin yani sira ¢esitli noropsikiyatrik veya davranigsal
semptomlarla da iligkilendirilir. Bu semptomlar ara-
sinda apati, depresyon, anksiyete, ajitasyon ve psikoz
gibi belirtiler bulunmaktadir ve Alzheimer hastali-
ginin klinik ¢esitliligine ve yonetim zorluklarina Bu
semptomlar Alzheimer hastaliginin klinik yelpazesini
genisletmekte ve yonetimini daha karmagik hale ge-
tirmektedir. Bu semptomlar yasam kalitesini olumsuz
etkileyebilir, bakicinin yiikiinii artirabilir ve saglik
hizmetlerinin kullanimini etkileyebilir. AHdeki dav-
ranigsal semptomlara yoénelik farmakolojik olmayan
cesitli yaklagimlar 6nerilmistir ve etkili olduklar: gos-
terilmistir, ancak uygulanmalarini engelleyen bazi fak-
torler bulunmaktadir. Farmakolojik tedaviler, orta de-
recede etkili olabilir, ancak 6zellikle antipsikotiklerin
ciddi yan etkileri vardir. Ayrica, semptomlarin siklig
ve siddetindeki dalgalanmalar, tedavi planmnin esnek
ve siirekli olarak yeniden degerlendirilmesini gerek-
tirir. AH'deki davranigsal semptomlarin daha gtivenli
ve etkili bir sekilde yonetilmesi i¢in daha fazla arastir-
maya ihtiya¢ vardir. AH olan bireylerde ve noropsiki-
yatrik semptomlarla baga ¢ikan bireylerin sayisindaki
artisla birlikte, patofizyoloji, tant kriterleri ve tedavi-
ye yonelik ¢alismalara odaklanilmas: gerekmektedir.
AHdeki davranissal semptomlar, bilissel gerileme,
artan morbidite, artan hastaneye yatis oranlari ve sag-
lik maliyetleri gibi ciddi sonuglarla iliskilendirilmistir.
Mevcut farmakolojik tedavilerin etkinligi sinirlidir ve
semptomlarin stirdiiriilmesi ve kétiillesmesi gibi riskler
tagir. Alzheimer hastaligindaki noropsikiyatrik semp-
tomlarin daha erken taninmasi ve tedavi edilmesi i¢in
daha fazla aragtirmaya ihtiya¢ vardir. Bu hem hasta-
lar hem de bakicilar i¢in yagam kalitesini artirabilir ve
saglik sistemine olan yiikii azaltabilir.
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Cikar catismasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢atigmalar: olmadigini be-
yan eder. Yazarlar bu caligma i¢in hi¢bir finansal des-
tek almadiklarini da beyan eder.

—
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Biyo-tip etigi, muhtac olanlara gerektigi sekilde yardim etme bicimin-
deki genel ahlaki yikimin, doktorun faaliyetinde somutlastirilmasi
olarak goéralir. Bu durumda yardima gereksinim duyanlar hastalardir
ve onlara yapilmasi gereken yardim esas olarak tibbidir. Yine de he-
kimlik etkinligi sadece teknik gerekleri yerine getirmekle yetinemez;
oyle ki eger ahlak boyutu eksikse hekim tibbi uygulayan bir teknisyen
olmaktan 6teye gecemeyecektir. Ancak bunun da étesinde, icinde ya-
sadigimiz 21. yUzyila dair nitelendirmelerden biri de biyoteknoloji yliz-
yili olacagi 6ngdérisudir. Bir kismi su an icin pratige gecirilemese de
tasavvur 6tesi olmayan bircok biyoteknolojik atilim ve bunun insan ha-
yati ve sagligina etkisi, gdrmezden gelinemeyecek asamaya gelmistir.
iste bu dénemde tibbi islemlerin sadece ahlaki tarafina vakif olmanin
da 6tesine gecilerek felsefi bir tartisma ve yaklasima her zamankinden
daha fazla ihtiyac vardir.

Turkiye’nin ilk ve tek tip ve insani bilimler merkezi Besikcizade Tip ve
insani Bilimler Merkezi—BETIM tarafindan yayimlanan bu énemli eser
tibbin felsefi yonu ile de ilgilenen okurlar icin vazgecilemez bir basvu-
ru kaynagdi olacaktir.

BETiM KiTAPLIGI

AN
AT WW,




m Anadolu Klin / Anatol Clin Derleme / Review

Antibiyotik maruziyetinin diyabet,
obezite, inflamatuvar bagirsak
hastaliklari ve ¢dlyak hastaliginin
patogenezindeki roll

The role of antibiotic exposure in the
pathogenesis of diabetes, obesity,
inflamsmatory bowel diseases and coeliac
disease

Sena Uslu', Melike Dogru?,

Oz

Antibiyotik kullanimi ve antimikrobiyal maddelere cevresel maruziyet; bagirsak mikrobiyota-
sinin bilesimini ve islevlerini bozmakta, kronik inflamatuvar hastaliklar ile atopik alerjik hasta-
liklara yatkinlik olusturabilmektedir. Bu derlemede; tip 1 diyabet, tip 2 diyabet, inflamatuvar
bagirsak hastaliklari (Crohn Hastaligi ve Ulseratif Kolit) ve colyak hastaliginin antibiyotik kulla-
nimi/maruziyetiile iliskisi irdelenmistir. Epidemiyolojik ve klinik arastirmalarda elde edilen bas-
lica bulgular tartisilarak antibiyotik etkisi ile degisen bagirsak mikrobiyotasinin bu hastaliklarin
gelisimine hangi patogenetik mekanizmalarla katkida bulunabilecedine dair gtincel bilgilerin
paylasilmasi amaclanmistir. Yasamin farkli evrelerinde, farkli gruplardan antimikrobiyallere
farkli doz ve strelerde maruz kalmak elbette bagirsak mikrobiyotasi Uzerinde birbirinden fark-
Il etkiler olusturacak ve farkli hastalik risklerine yol acacaktir. Bununla birlikte; mikrobiyotanin
genel olarak hangi hasta gruplarinda ne yonde bozuldugunu ve bu disbiyozun hangi sonuc-
larla karsimiza ciktigini tanimlamak pek cok inflamatuvar hastaligin patofizyolojisinin aydin-
latilmasi, tani ve tedavisinde yeni yaklasimlarin belirlenmesi acisindan kritik Gneme sahiptir.
Anahtar Sézciikler: Antibiyotik, ¢colyak hastaligi, disbiosis, diabetes mellitus, inflamatuvar ba-
girsak hastaliklari, mikrobiota

Abstract

Antibiotic usage and exposure to antimicrobial substances disrupt the organisation and the
function of the intestinal microbiota which causes predisposition to chronic inflammatory
diseases and allergies. This review is about Type 1 Diabetes, Type 2 Diabetes, Inflammatory
Bowel Diseases (Crohn Disease and Ulcerative Colitis) and Coeliac Disease and their associa-
tion with antibiotic usage or exposure. This article aims to give the current knowledge by
showing the findings of epidemiologic and clinical researches about the change in organisa-
tion of the intestinal microbiota by the effect of antibiotics and the pathogenetic mechanisms
leading to aforementioned diseases. Exposure to antibiotics from different groups at various
stages of life, with varying dosages and durations, affects the intestinal microbiome in diverse
ways, increasing the risk of distinct diseases. This highlights the importance of identifying
specific patient groups, understanding the typical disruptions in microbiota composition, and
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GiRiS

Antimikrobiyal maddelere maruz kalmanin, obezite,
diyabet, inflamatuvar bagirsak hastaliklar1 (IBH) ve
¢Olyak hastalig1 gibi kronik hastaliklarla nedensel bir
iliski olusturup olusturmadigi son yillarda 6nemli bir
aragtirma konusu olmustur. Mikrobiyom aragtirma-
lari, bagirsak mikrobiyotasi ile bagisiklik sistemi ve
otoimmiin hastaliklar arasindaki iliskiyi desteklemek-
tedir. Bu baglamda, bagirsak mikrobiyotasinin ve ba-
g1s1klik sisteminin etkilesimi, ¢esitli hastaliklarin geli-
siminde belirleyici bir rol oynamaktadir.

Insanlar ve diger memeliler, mikrobiyal patojenle-
rin dis gevreye kiyasla daha az yogunlukta bulundugu
gtivenli bir rahimde gelisirler. Bebegin mikroorganiz-
malarla tanigmasi ve kendi mikrobiyotasini olugturmasi
anne karninda baglamaktadir. Dogum sirasinda anne-
nin vajinal ve fekal mikrobiyotasina maruz kalmasiyla
bebek dis gevreyle dogrudan etkilesimi gerceklesmeden
once viicudun bir¢ok sisteminin diizenlenmesinden so-
rumlu olan ve kendi hiicre sayisindan daha fazla mikro-
organizma igeren mikrobiyotasinin sekillenmesi baglar
(1,2). Anneden alinan mikroorganizmalar, bebegin cilt,
oral, bagirsak gibi birgok florasinin ilk temellerini atma-
sin1 saglar ve bu siireg, viicudunun bir¢ok béliimiinde
barindiracagi mikrobiyotasinin olgunlagsmasinda temel
agamalardandir (3,4).

Saglikli bir bagirsak mikrobiyotasinda 400den
fazla bakteri tiirti ayristirilmistir. Dogumu izleyen 1-2
sene i¢inde nihai seklini alan mikrobiyota ¢ogunluk-
la dort major filum icerir. Bu filumlar; Lactobacillus,
Eubacterium, Clostridium tiirlerini igceren Firmicutes
(%64), Bacteroidetes (%23), Proteobacteria (%8) ve
Actinobacteria (%3) olarak adlandirilmaktadir. Diger
daha az yaygin gruplar arasinda ise Verrucomicrobia
(6rnegin, Akkermansia) ve Fusobacteria gibi bakteri-
ler bulunmaktadir (5).

Yasamin Ozellikle ilk iki yili, mikrobiyomun en
dinamik oldugu ve bagisiklik sistemi, metabolik den-
ge ve biligsel islevlerin hizla olgunlastig1 bir dénem-
dir (6). Hayvan modelleriyle yapilan arastirmalar, bu
erken donemde mikrobiyomun gecici bozulmasinin
bile uzun vadeli ve kalic1 saglik sorunlarina yol aga-
bilecegini gostermektedir (7,8). Ozellikle bu dénemde
antibiyotik maruziyeti, bagirsak mikrobiyotasini bo-
zarak disbiyoz (mikrobiyota dengesizligi) olusumuna
neden olabilir. Bu durum, bagisiklik sistemini otoim-

miin hastaliklar (6rnegin tip 1 diyabet) veya oto-inf-
lamatuar hastaliklar (6rnegin Crohn hastalig1 ve iilse-
ratif kolit) yoniinde degistirebilir. Ayrica, bagirsaktan
kaynaklanan nérotransmitterler, merkezi sinir sistemi
tizerinde kritik bir rol oynar; bu da demans, Parkinson
ve otizm gibi norolojik hastaliklarin gelisimini etkile-
yebilir. Bunun yaninda, enerji metabolizmasi ve meta-
bolik hastaliklar (obezite, tip 2 diyabet, ateroskleroz)
da bu dengesizlikten olumsuz yonde etkilenebilir (9).

Bu derleme, antibiyotik maruziyeti ile bagirsak
mikrobiyotasindaki disbiyoz arasindaki iliskinin, di-
yabet, obezite, inflamatuvar bagirsak hastaliklar1 ve
¢Olyak hastaliginin patogenezindeki roliinii inceleme-
yi amaglamaktadir. Ayni zamanda bu alandaki mevcut
aragtirmalar ve tedavi yontemleri gozden gegirilerek
gelecekte yapilacak ¢alismalara dair yeni sorular ve he-
defler ortaya koymak hedeflenmistir.

|
GEREC VE YONTEM
Saglik alaninda akademik okuryazarlik ¢aligmasi kap-

saminda bir araya gelen yazarlarin ilgi alanlarina gore
konu paylagimmin ardinda derleme ¢alismas: icin
Temmuz 2023’te kapsamli literatiir taramas: yapildi
Tiirkge ve Ingilizce dillerinde yayimlanan arastirma
makaleleri, sistematik derlemeler, uzman gorisleri,
tezler, konferans ozetleri; ‘Mikrobiyota, ‘Antibiyotik
Maruziyeti, ‘Disbiyoz, ‘Obezite, ‘Diyabet, ‘Inflama-
tuvar Bagirsak Hastaliklarr, ‘Colyak’ terimleri ile bu
terimlerin Ingilizce karsiliklari anahtar kelime olarak
kullanilarak “TR Dizin”, “PubMed”, “Google Scholar”,
“Web of Science” ve “Science Direct” veritabanlarinda
tarandi. Toplam 121 makale incelendi; giincellik, ori-
jinallik ve arastirma konusuna katk: 6l¢titlerine gore
secilen 92 makale derlemeye dahil edildi. Antibiyotik
maruziyeti ile iligkisi irdelenen dort hastalik grubunda
baslica patogenetik 6zellikleri gostermek i¢in sematik
ozet figiirti (Sekil 1) olusturuldu. Ilgili alanda aras-
tirma planlayanlar i¢cin anahtar kavramlar Tablo 1de,
acik uclu arastirma sorulari ise Sekil 2’'de sunuldu.

Antibiyotik maruziyeti ve tip 1 diyabet

Antibiyotik kullanimi sonucunda bagirsak mikrobi-
yotasinda olugan disbiyoz, bagisiklik yanitlarini et-
kileyebilir ve Tip 1 diyabetes mellitus (T1DM) gibi
otoimmiin hastaliklarin gelismesine sebep olabilir.
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Hayvan ¢aligmalarinda; genis spektrumlu bir antibiyo-
tikle tedavi edilen non-obez-diyabetik (NOD) farele-
rin bagirsak mikrobiyota bilesiminin degistigi, bagir-
sak lamina propriasindaki regiilatuvar T hiicrelerinin
(Treg'ler) oraninin azaldig1 ve bu gibi degisikliklerin
T1DM sikligini arttirrdig saptanmastir (10).

Bagirsak mikrobiyotasin T1IDM  gelisimindeki
ozgtl roli ile ilgili pek ¢ok sey heniiz kesfedilmemistir.
TIDM hastalarinin bagirsak mikrobiyotalar1 {izerine
yapilan bazi ¢alismalarda tip 1 diyabet hastalarinmn ba-
girsak mikrobiyotasinda, saglikli olan kontrol grubuna
kiyasla Firmicutes/Bacteroidetes oraninin anlamh sekil-
de daha diistik ve biitirat iireten bakteri tirlerinin ora-
ninin anlaml sekilde daha diisiik oldugu gosterilmistir.
Bu veriler, Bacteroidetes grubu bakterilerin yapisinda
bulunan LPS gibi molekiiller ile inflamatuvar bagisik-
lik yanitini ve otoimmuniteyi tetikleyebilecegine isaret
etmektedir. Ayrica Treg hiicrelerinin olusumunu artira-
rak antiiflamatuvar etkinlik gosteren ve bagirsak bariyer
fonksiyonlarin: giiglendirmede 6nemli bir molekiil olan
biitirat miktarinin azalmasi ile de bagirsakta inflamatu-
var siirecin tetiklenebilecegi one siirtilmektedir (11,12).

Bagirsak mikrobiyotasinda meydana gelen disbi-
yozda; tedavi amaciyla kullanilmayan ancak tarimsal
ve hayvansal gidalarin titketimi ile olusan ¢evresel an-
tibiyotik ve insektisid (neonikotinoid) maruziyetinin
de rolii olabilecegi diistiniilmektedir. Tip 1 diyabet ta-
nisin1 yeni almis 51 ¢ocuktan olusan grup ile yaslar1 es-
lestirilmis 67 saglikli kisiden olusan kontrol grubunun
dahil edildigi bir ¢alismada; bagirsak mikrobiyotasi
16S rRNA dizileme profilleri ile 28 farkli antibiyotik ve
12 farkli neonikotinoidin kiitle spektrometri yontemi
ile olgiilen idrar konsantrasyonlar: karsilastirilmistir.
Calismada Tip 1 diyabetli ¢cocuklarin idrarinda antibi-
yotik ve neonikotinoid diizeyleri anlamli olarak daha
yiiksek bulunmus, bagirsak mikrobiyotalarinda ise
biitirat iireten bakterilerin miktarinin kontrol grubuna
gore daha diisitk yogunlukta oldugu ve bu disbiyotik
durum ile T1IDM gelisimi arasindaki iliskinin anlaml
olabilecegi sonucuna ulagilmigstir (13).

Antibiyotik maruziyeti ve cocukluk cagi
obezitesi

Bagirsak mikrobiyotas: bahsedilen bagisiklik sistemi-
nin diizenlenmesinde etkili oldugu gibi, metaboliz-
manin ve enerji dengesinin diizenlenmesinde de rol
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oynamaktadir. Ozellikle kritik gelisim dénemlerinde
antibiyotik kullanimi yoluyla bagirsak mikrobiyotasi-
nin bozulmasi, potansiyel olarak kilo alimini ve obe-
ziteyi tetikleyebilir. Hayvan ¢alismalarinda, bagirsak
mikrobiyotasinin  antibiyotiklerle degistirilmesinin
metabolizmada degisikliklere ve yag depolanmasinda
artiga yol agabilecegine yonelik bulgular elde edilmis-
tir (14). Bu bulgularin insan obezitesi i¢in de gegerli
olup olmadigini gostermek icin ileri aragtirilmalarin
yapilmasi gerekmektedir.

Cocukta bagirsak mikrobiyotasinin olustugu ilk
birkag yil, 6zellikle antibiyotikler olmak iizere dis et-
kenlerin ciddi bozukluklara sebep olabilecegi kritik
donemi temsil eder. Hamilelikte antibiyotik kullanimi/
maruziyeti, yenidoganin dogum sirasinda anneden
aldig1 kurucu mikrobiyotasinin bilesimini degistirir.
Yenidogan mikrobiyotasinda meydana gelen bozul-
malarin obezite gelisimine yol agtig1 6ne stirtilmiistiir.
Dogum oncesi genis spektrumlu antibiyotiklere ma-
ruz kalmanin, erken ¢ocukluk déneminde agir1 kilo
alma riskini arttirdigi gosterilmistir. Ornegin sezaryen
dogum ile yenidogan, annenin vajinal florasina maruz
kalmadig: aksine cilt florasina maruz kaldig icin ye-
nidoganin agiz ve bagirsak mikrobiyotasi biyogesitlili-
ginde degisimler goriilecektir. Bu durum tercih edilen
dogum sekillerine gore bagirsak mikrobiyotasinin de-
gistigini gostermektedir (15).

Bagirsak mikrobiyotasi, tip 2 diabetes
mellitus ve obezite
Tip 2 Diyabetes Mellitus (T2DM) iskelet kasi, yag do-
kusu ve karaciger gibi organlarda meydana gelen in-
siilin direnciyle birlikte yetersiz insiilin saliniminin da
eslik ettigi tip 1 diyabete gore daha yaygin olan diyabet
tirtidiir (16). Uluslararasi Diyabet Federasyonunun
(IDF) 2021 verilerine gore diinyada 537 milyon diya-
bet hastas: bulunmaktadir. IDF 2015 Diyabet Atlasrna
gore Tiirkiye %12,8 oranla Avrupanin en yiiksek diya-
bet prevalansina sahip tilkesidir (17). Tip 2 diyabetin
sikligindaki artisin baglica sebepleri arasinda obezite
ilk sirada gelirken genis spektrumlu antimikrobiyalle-
rin yaygin kullanimi da bu sebepler arasinda gosteril-
mektedir (14).

T2DM hastalarinin bagirsaginda kisa zincirli yag
asitlerinin (KZYA), lipitlerin, safra asitlerinin tiretimi
ve dagiliminda bozulmalar ve gesitli firsatc1 patojenle-
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Tablo 1. Derlemede kullanilan bazi 6nemli terimler

Disbiyoz: Bagirsak mikrobiyota bilesiminin homeostasinin bozulmasidir. Bagirsagin islevsel ve metabolik faaliyetlerinde degisikliklere yol

agar.

Germ-free fare: Steril kosullarda dogup biiytiyen dolayisiyla mikrobiyota (bakteri ve mantar) igermeyen fareler.

Kisa zincirli yag asitleri: Agirlikli olarak biitirat, propiyonat ve asetat. Bagirsakta 6zellikle anaerobik bakteriler tarafindan yiiriitiilen komp-

leks karbonhidrat fermantasyonunun metabolik tiriinleridir. Enerji kaynag ve sinyal molekiilleri olarak islev goriirler.

Lipopolisakkarit: Gram negatif bakterilerin dig zarlarinda bulunan bir endotoksin.

Bakteriyel Lipopolisakkarit: CD44, LBP ve Toll-like reseptor 4’ e baglanarak dogustan gelen bagisiklik tepkilerinin harekete gegirilmesin-

de kilit role sahiptir.

Prebiyotik: Bagirsak mikrobiyal bilesiminin yeniden olusturulmasi, disbiyozun ve konak metabolizmasinin tamiri tizerinde olumlu bir etki

olusturabilecek diyet bilesenleri. Cogunlukla sindirilemeyen liflerden olusur.

Probiyotik: Bagirsak mikrobiyal bilesiminin yeniden olusturulmasi, disbiyozun ve konak metabolizmasinin tamiri tizerinde olumlu bir

etki olugturabilecek canli mikroorganizma.

Postbiyotik: Mikroorganizmalarin ortama verdikleri kisa zincirli yag asitleri (biitirat) ve bakteriyosin gibi kiigiik molekiillii metabolik yan

drtinler.

Sinbiyotik: Prebiyotik ve probiyotikleri birlikte iceren sinerjik etkili besin takviyeleri.

rin sayisinda artis oldugu, mikrobiyota kompozisyonu
ve fekal metabolitlerin gesitliliginde onemli degigiklik-
ler oldugu gorilmiistiir. Mikrobiyotamizdaki denge-
nin en 6nemli gostergelerinden biri olan Firmicutes/
Bacteroidetes oraninin T2DM hastalarinda degistigi,
bazi arastirmalarda arttig1 bazilarinda ise azaldig1 gos-
terilmistir (18). Bir aragtirmada obez T2DM hastala-
rinda Firmicutes ve Clostridia filumlarinin oranimin
artt11; Bacteroidetes, Verrucomicrobia, Proteobacte-
ria filumlarinin ise azaldig1 gosterilmistir. Bu bakteri-
lerden Verrucomicrobia bagirsaktaki anti-inflamatu-
var durumun korunmasinda ve insiilin duyarliliginda
onemli bir filumdur. Verrucomicrobianin azalmasiyla
orani artan firsat¢t Proteobacterianin (Escherichia ve
Shigella gibi) T2DM gelisiminde etkili oldugu bilin-
mektedir (19). Bagka bir ¢alismada bu bulgulardan
farkli olarak Firmicutes'in de i¢inde oldugu bitirat
treten bakterilerin sayisinda azalma gortlmistiir.
Ayni sekilde Bacteroidetes ve Verrucomicroniae fi-
lumlarinda da azalma ve patojen bakterilerin sayisinda
artma gorilmistiir (20,21).

Bagirsak mikrobiyotas: ¢esitli mekanizmalarla
glukoz homeostazisini etkiler. Bu mekanizmalardan
bazilar1 fermentasyonla sekonder etkileri olan meta-
bolitlerin iiretimi, inflamatuvar kaskadin aktivasyonu
ile bagirsak gecirgenliginin artmasi ve inkretin gibi ¢e-
sitli hormonlarin tretimidir. Sindirilemeyen karbon-

hidratlar bagirsak mikrobiyotas: tarafindan fermente
edilerek KZYA iretilir. KZYAnin GPR reseptorleriyle
birlikte glukoz metabolizmasinda énemli rolleri var-
dir. Tokluk hormonlarinin salinimini arttirarak istahi
bastirirlar ve insillin sekresyonununda artiga sebep
olurlar (22). Ayrica GLUT4 reseptoriiniin sayisini
arttirarak periferde glukozun hiicre i¢ine almmasini
arttirirlar (5). KZYAdan olan asetat, propionat, biiti-
rat sadece bir enerji kaynag: degil, ayn1 zamanda sin-
yal molekiilleridir. Bacteroidetes daha ¢ok asetat ve
propiyonat iretirken Firmicutes ¢ogunlukla biitirat
tretmektedir (20). Sistemik dolagima katilarak perife-
ral dokulardaki metabolizma ve fonksiyonu etkilerler
(23). Ozellikle biitiratin bagirsak immiin dengesinin
stirdiiriilmesinde, bagirsagin inflamasyondan ve karsi-
nogenezden korunmasinda énemli rolii vardir. Orne-
gin LPS'nin dolagima katilip inflamatuvar etki olustur-
masini engeller (21).

Bazi ¢aligmalarda Firmicutes/Bacteroidetes oranin-
daki artisin obezitede 6nemli bir belirte¢ olarak kullani-
labilecegi belirtilmektedir. Firmicutes grubu bakteriler
Bacteroidetes grubuna kiyasla besinlerden daha yiiksek
miktarda enerji tretilmesine katkida bulunur. Bu da
daha fazla kalori absorpsiyonu ve kilo alimi ile sonug-
lanmaktadir (6). Bagirsak mikrobiyotas1 bulunmayan
(germ-free) fareler yagdan ve sekerden zengin diyetle
beslense de besinden enerji tiretme verimi diisiik oldu-
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Bakteriyel cesijtlilik, Bacteriodes tirleri, Clostridia,
Bifidobacteria, Faecalibacteria tlrleri say! ve oram
azalmistir.”

*Eminler AT, Toka B, Uslan M. Inflammatory Bowel
Diseases and Intestinal Microbiota. J Biotechnol and
\_Strategic Health Res. November 2017;1:81-85.

/Genig spokuumlu anub&yo'uk maruziyeti buiunan T]p 1 \
. k lamina prop Firmi /Bacteroi or daki artis

Treg'lerin oram azalmistir (3). obezite igin Gnemli bir belirteg olabilir (2).

Tip : myabﬂ haswlsnmn bg?::?kd:::{oﬂy::fns: :;ya;la bes?r:::::;n dah: yﬁ';sek miklardager:::ra
tirat Oreten ktrlrlnln ni daha dUsOktir (4

EEAOL S0 ] Siefieta pfd e S MR Oretilmesine katkida bulunur (2).

Obez T20M hastalannda Firmicutes,

Clostridia filumlannin  orant armi; Bacteroidetes. Bu da daha fazla kalori absorpsiyonu ve kilo alimi

Ver Proteob isé ile sonuglanmaktadir (2).

azalmistir (16).

~ J

/rnvaziv Escherichia coli, Enterobacter tdrleri, Pseudomonas sp vb. firsatgi patojenlerin baglrsak\
Fusobacteri torleri, Mycobacteri avium ve mikrobiyotasindaki baskin varlig genetik olarak
paratuberculosis, Clostridium difficile sayi/orani duyarli bireylerde glutene karg: tolerans:
artmistir.* azaltabilir (59).

Yagamin ilk 2 yili iginde antibiyotige maruz kalmak
Golyak hastaligi gelisimini kolaylagtirabilir.

HLADQB1*02'nin iki kopyasina sahip kigilerde
Golyak hastalii daha erken baglayip daha
siddetli histolojik hasar ile seyredebilir (72). .

Sekil 1. Diyabet, obezite, IBH ve ¢olyak hastaliklarinin bagirsak mikrobiyotasinda gériilen degisimler

Tiim antibiyotiklerin
mikrobiyota disbiyozu ve buna

baglh metabolik ve imminolojik

etkileri benzer midir?

Antibiyotige maruz kalma
zamani ve siresi hastalk riskini
ne kadar etkiler?

Antibiyotikler ile yasamimizda
kargilastigimiz sezaryen dogum,
mamayla besleme, kirsal
dlanda pestisit/ tanm
uygulamalannda kullanilan
kimyasallara maruziyet ve icme
sularini iyilestirme yontemleri
arasindaki iliski nedir?

Acik Uclu
Arastirma
Sorularn

Mikrobiyotay etkileyen uyumiu
VEeya antagonist calizan
antibiyotik mekanizmalan var
mudir?

Antibiyotik maruziyes
olu;an tahnbatl stabllu

verehilir?

Sekil 2. A¢ik uclu aragtirma sorulari

gu icin zayif kalmakta ve ihtiyaci olan kaloriyi elde ede-
bilmek i¢in daha fazla beslenmektedir (24).

Obez T2DM hastalarinin bagirsak mikrobiyo-
tasinda Gram negatif bakteri say1 ve oraninin arttig1
belirlenmistir. Gram negatif bakterilerin hiicre duva-
rinda bulunan lipopolisakkarit (LPS) endotoksiktir,
bagirsak gecirgenligini arttirir ve lipopolisakkarit bag-
layan proteine (LBP’ye) baglanarak dolasima katilir.
Dolagima katilan LPS, baslica makrofajlarda bulunan
TLR4 reseptor kompleksine baglanarak proinflamatu-
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var sinyal yolagini aktiflestirir. Bir aragtirmada LPSnin
insan kas hiicrelerinde janus kinaz (JNK) fosforilasyo-
nunu ve MCP-1 ile IL-6 gen ekspresyonunu artirdigi
boylece inflamatuvar cevaba yol a¢tigs, bu inflamatu-
var cevabin insiilinle stimiile olan IRS-1, Akt ve AS160
genlerinin fosforilasyonunu bozdugu ve boylece glu-
koz transportunu bozarak insiilin direncine sebep ol-
dugu vurgulanmistir (25). Ayrica TLR4 reseptoriiniin
bloke edilmesiyle inflamatuvar yanitin baskilandig1 ve
dolayisiyla LPS nedenli insiilin direncinin olusmadi-
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Sekil 3. Prebiyotiklerin etki mekanizmalar:

g1 gortlmistir (25). Bagka bir ¢aligmada ise LPS gibi
endotoksinlere maruziyetin hipotalamustaki JNK ak-
tivitesini arttirdig1 ve insiilin direncine sebep oldugu
belirtilmistir (26). Sonug olarak inflamasyon kaskad:-
nin aktiflesmesi insiilin metabolizmasin1 bozmakta;
obezite, insiilin direnci gibi metabolik hastaliklarin
ortaya ¢ikmasina yol agmaktadir (19,21). Bu nedenle
bagirsak bariyerinin saglamligi LPS gegisinin engel-
lenmesi ve T2DM gibi metabolik hastaliklarin ortaya
¢ikmasinin 6nlenmesi agisindan 6nemlidir.

Antibiyotik maruziyeti ve T2DM

T2DM ¢ogunlukla yetiskinleri etkilediginden, antibi-
yotik kullanimi ile T2DM tanisi arasindaki iliskiye dair
veriler yetiskinleri kapsayan kohort c¢aligmalarindan
elde edilmistir. Bununla birlikte epidemiyolojik aras-
tirmalar, bagirsak mikrobiyotasinin gelisiminde en
6nemli dénem olan yasamuin ilk {ig yilinda antibiyotige
maruz kalmanin T2DM gelisiminin 6nemli nedenle-
rinden olan ¢ocukluk obezitesi ve santral yaglanma ile
iligkisine dikkat cekmektedir (17,24,27). Ornegin ya-
samin ilk yilinda birden fazla kez antibiyotik tedavisi
alan bebeklerde 12 yagina geldiginde obezite goriilme
prevalans: antibiyotik almayan bebeklere gore yakla-
sik iki kat fazladir. Bebegin ilk antibiyotik tedavisini

yasamuin ilk ti¢ ayinda almasi bu riski ti¢ katina kadar
¢ikarmaktadir (17,24,27).

Antibiyotik maruziyetinin de etkili oldugu mik-
robiyota degisiminin insiilin direncinin ve diyabetin
bir nedeni mi yoksa sonucu mu oldugu kesin degildir
(24). Yapilan arastirmalar yiiksek gelirli iilkelerde ¢o-
cuklarin %70’inden fazlasinin 2 yagina kadar en az 1
kere antibiyotik tedavisine maruz kaldigini gostermek-
tedir (28). Ayrica bu oran diisiik ve orta gelirli tilkeler-
de daha yiiksektir (29). Guiniimiizde yenidoganlarin
%5’inden fazlasina antibiyotik tedavisi uygulanmak-
tadir. Toplam 13 ¢aligmanin bir arada incelendigi bir
meta-analizde 527.504 ¢ocuk degerlendirilmis ve ¢co-
cukluk ¢aginda birden fazla kez antibiyotik tedavisine
maruz kalmanin ve 6zellikle ilk alt1 aydaki maruziye-
tin ¢ocukluk ¢aginda obeziteyle yiiksek oranda iligkili
oldugu gosterilmistir (30). Antibiyotige bir kez ve 6-24
ay arasindaki dénemde maruz kalanlarda obezite sik-
liginda anlaml bir artis gézlenmemistir (30,31). Infant
donemindeki antibiyotik maruziyetinin sebep oldugu
etkilerden korunmada emzirme, saglikli beslenme, fi-
ziksel aktivite gibi geleneksel koruyucu faktorlerin ye-
tersiz kaldig: bildirilmektedir (27).

Sistematik bir derlemenin verilerine gére hamile
kadmnlarin %25’ine antibiyotik recete edilmektedir.
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Hamileligin son haftalarinda, 6zellikle vajinal koloni-
zasyon taramasi pozitif saptananlarda, neonatal invaziv
B grubu streptokok enfeksiyonunu 6nlemek amaciyla
genellikle amoksisilin ve penisilin gibi betalaktam gru-
bu antibiyotikler recete edilmektedir. Antibiyotik, pla-
senta aracilifiyla neonatal kan dolagimina katilmakta
ve bebegin bagirsagindaki mikrobiyota yapilanmasini
bozmaktadir. Annenin dogum sirasinda ve 6ncesinde
antibiyotik kullanmasi vajinal ve intestinal mikrobiyo-
tasin1 da etkilediginden bebege dogum kanalindan ge-
¢is sirasinda anneye ait mikrobiyal floranin aktarimini
bozmaktadir (28,32). Dogum sonrasi ise ozellikle 0-6
aylik ve 15-24 aylik bebeklerde antibiyotik maruziyeti
(dozdan bagimsiz olarak) beden kiitlesinin ve yaglan-
manin antibiyotik almayanlara goére artisina sebep ol-
maktadir (28). Erken yasta obezite ve santral yaglanma
insiilin direncine ve T2DM’ye yol agmaktadir. Mikro-
biyota kompozisyonunun sekillendigi kritik infantil
donemde maruz kalinan antibiyotikler obezite ve in-
stilin direncinin yanisira alerjik rinit, atopik dermatit
hatta dikkat eksikligi ve hiperaktivite bozuklugu gibi
bozukluklar ile iligkilendirilmistir (28). Yetiskin kohort
caligmalarindan elde edilen verilerde ise, diyabet hasta-
larinda tanidan en az 6 ay once antibiyotik maruziyeti
Oykiistinin bulunmasi antibiyotigin diyabet riskini ar-
tirmasiyla iliskilendirmekte, bu risk antibiyotigin kulla-
nim siiresine ve tipine gore degismektedir (14).

Bagirsak mikrobiyotasi ve obezite: Deneysel
calismalar

Bagirsak mikrobiyotasinin kompozisyonu kisinin nasil
ve neye gore kilo alip verdigini etkilemekte, bu kom-
pozisyonun degismesi ise kiside obeziteye egilim yara-
tabilmektedir. Fare ve insan bagirsagindaki en 6nemli
dort filumun benzerligi hayvan ¢alismalarindan elde
edilen verilerin yorumlanmasini kolaylagtirmaktadir.
Germ-free farenin normal bir fareden zayif olmasi mik-
robiyotanin verimli enerji kullanimindaki 6nemli rolii-
nii gostermektedir (33). Yapilan bir arastirmada farelere
uygulanan subterépatik antibiyotik tedavisinin (STAT)
kontrol farelere kiyasla kilo artisina ve glukoz intoleran-
sina sebep oldugu gosterilmistir. Ayrica STAT, yag asidi
metabolizmasinda, hepatik yaglanmada rol oynayan
genlerin ekspresyonunu da degistirmektedir. Germ-
free farede ise STAT 1n herhangi bir etki olusturmamasi
antibiyotigin kilo artisina olan etkisinin mikrobiyotanin
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varligia bagh oldugunu gostermektedir. Ayni aragtir-
mada, STAT uygulanmis ve mikrobiyotasindaki denge
bozulmus olan fareye saglikli fareden fekal transplan-
tasyon yapildiginda fare saglikli beslenirken kilo ali-
minda iyilesme oldugu, yagl beslenmeye ge¢ince olum-
lu etkinin kayboldugu ve kilo aliminin tekrardan arttig1
gortilmustiir. Yitksek yagli diyet, bagirsak bakterilerinde
Z0-1 ile okludin gibi siki baglant: proteinlerini kodla-
yan genlerin ekspresyonlarini azaltarak bagirsak per-
meabilitesinde artiga yol agmaktadir (34). Tam tersi se-
kilde, STAT faresinin fekal igerigi germ-free fareye oral
yolla verildiginde ayn1 STAT faresi gibi obez olmustur
(17). STAT faresinin fekal iceriginde yogun miktarda
KZYA bulunur. KZYA, intestinal enteroendokrin hiic-
relerden peptid YY adli hormonun salgilanmasini arti-
rir. Peptid YY hormonu intestinal emilim siiresini uza-
tarak ve diyetten enerji eldesini artirarak obezite gelisi-
mine katkida bulunmaktadir (35). Bu bulgular, obezi-
tenin ortaya ¢itkmasina antibiyotik maruziyetinin hangi
mekanizmalarla katkida bulunduguna i1k tutmaktadur.
Antibiyotik maruziyeti, mikrobiyotada gecici bozulma-
ya sebep olsa da yag dokusu ve metabolik hormonlar
tizerindeki etkisi uzun siireli olmakta ve T2DM’ye sebep
olabilmektedir. Maruziyet sonrasi antibiyotik kesildi-
ginde bagirsak mikrobiyotas: normal kompozisyonuna
donse de antibiyotigin sebep oldugu metabolik etkiler
siirmektedir (36).

Antibiyotik tedavisinin yararini gésteren
deneysel ve klinik ¢calismalar

Obezite ve T2DMde TNE, IL-6, IFNy ve LPS gibi infla-
matuvar molekiiller etkileriyle 6ne ¢tkmakta; kas, kara-
ciger ve yag dokusunda diisiik dereceli ve persistan bir
inflamasyonun yani sira intestinal gecirgenligin artma-
sina ve mikrobiyal tirtinlerin dolagima katilmasinda ar-
tisa sebep olmaktadir. Bir arastirmada obez ya da yiik-
sek yagli diyetle beslenen ve disbiyotik bagirsak mikro-
biyotasi nedeniyle plazma LPS diizeyi yiiksek olan fare-
lerde antibiyotik verilmesinin ardindan yiiksek plazma
LPS seviyesinin diistiigii gorillmiistiir. Bu arastirmada
digerlerinden farkli olarak antibiyotigin yiiksek yaglh
diyetle beslenen farenin yag dokusunda meydana gelen
inflamasyonu, oksidatif stresi, makrofaj infiltrasyonunu
ve artan bagirsak permeabilitesini azalttig1, yaglh diyet-
le indiiklenen adiposit hipertrofisini onledigi, diyabet
ile obezitenin metabolik parametrelerini iyilestirdigi
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ve kandaki LPS seviyelerini diisiirerek endotoksemiyi
azalttig1 goriilmiistiir. Sonug olarak antibiyotik tedavisi-
nin bu gibi durumlarda olumsuz sekonder etkileri azal-
tarak fayda saglayabilecegi goriilmiistiir (34).

Antibiyotik direnci gelisme riski nedeniyle ¢ocuk-
larda antibiyotik maruziyetinin kilo alimina olan et-
kisinin aragtirildigs klinik deneyler ¢ok azdir. Degisen
antibiyotik dozlariyla yapilan randomize kontrolli
caligmalarda ise diisiik ve orta gelirli tilkelerde antibi-
yotigin 1 ay-12 yas arasindaki ¢ocuklarin boy ve kilo-
sunda artisa sebep oldugu goriilmistiir. Cocuklardaki
kilo artis1 en ¢ok Afrika tilkelerinde goriilmiistiir. Bu-
nun nedeni; yetersiz su, gida ve ¢evre hijyeni nedeniyle
sik gecirilen enfeksiyonlarin biiytimeye olan olumsuz
etkisinin antibiyotikler ile kismen diizeltilmis olmas:
olabilir (37). Bununla birlikte malniitrisyonlu ¢ocuk-
larda kilo alimina destek amaciyla antibiyotigin rutin
olarak kullanimi antibiyotik direncinin olusturacagi
riskler ongoriilerek Onerilmemistir. Baska bir klinik
calismada infantlara ve kiigiik ¢ocuklara iki yil boyun-
ca gilinde bir defa trimetoprim-sulfametaksazol profi-
laksisi verilmis ancak plasebo verilen kontrol grubuyla
kiyaslandiginda kilo alma ya da obezite agisindan an-
lamli etki olusturmadig: gosterilmistir (38).

T2DM gelisimini engellemek i¢in yapilan antibiyo-
tik caligmalar1 az sayidadir. Bir arastirmada, bozulmus
glukoz toleransi bulunan 12 erkek goniilliiye 4 giinliik
genis spektrumlu antibiyotik tedavisi (vankomisin 500
mg, gentamisim 40 mg, meropenem 500 mg koktey-
li giinlitk bir kez) uygulanmis; uygulamadan hemen
once, hemen sonra ve 6 hafta sonra post-prandiyal
glukoz toleransi, post-prandiyal insiilin salinimi ve
bagirsak hormonlar: 6l¢ililmiistiir. Antibiyotik tedavisi
uygulandiktan hemen sonrasinda bagirsak mikrobiyo-
ta yogunluklarinda ciddi azalma goériillmistiir. Ancak
post-prandiyal glukoz toleransinda, insiilin sekresyo-
nunda, plazma lipit konsantrasyonunda bir farklilik
goriilmemistir. Akut ve reversibl peptit YY sekresyo-
nundaki artis disinda post-prandiyal bagirsak hormon
tretiminde farklilik gézlenmemistir (39).

Probiyotik, prebiyotik ve sinbiyotikler ile
tedavi

Obezite ve T2DM hastalarinin disbiyotik bagirsakla-
rin1 yeniden yapilandirmak icin farkli prebiyotikler,
probiyotikler ve sinbiyotiklerin yeni tedavilerde kul-

lanilmasi planlanmaktadir (40). Probiyotikler pato-
jen olmayan canli mikroorganizmalardir ve bozulan
Firmicutes/Bacteroidetes oraninin ve biitirat iireten
bakterilerin sayisinin artmasini saglar. Ayn: zaman-
da probiyotikler bagirsak bariyerinin gecirgenligini
ve LPS gecisini azaltir, inflamasyonu engeller. Pro-
biyotiklerden Lactobacillus reuteri bakteri tiiriinin
bozulmus glukoz toleransh bireylere 4 hafta boyunca
verilmesi insiilin duyarliiginda bir degisim olmadan
insiilin sekresyonununda artisa sebep oldugu goriil-
miistiir. Insiilin alan T2DM’li hastalara 12 hafta bo-
yunca Lactobacillus reuteri verildiginde ise insiilin
duyarliliklarini arttirmis ancak HbAlc degerlerinde
bir degisiklik olusturmamustir. Probiyotikler i¢in besin
kaynag1 olan prebiyotikler kolonda fermente edilerek
KZYAy1 olustururlar ve glukoz metabolizmasiyla ista-
hin regiilasyonunu saglarlar. Iniilin T2DM ile en ¢ok
iligkili olan prebiyotiktir. Prebiyotiklerle probiyotikle-
rin birlikte kullanimi ise tek baslarina kullanimlarina
gore daha etkilidir (18). Ornegin iniilin ile Lactobacil-
lus acidophilus’un birlikte alinmasi biitirat tiretiminde
tek baglarina yarattiklar1 etkiden 14,5 kat daha fazladir
(18). Prebiyotik, probiyotik ve sinbiyotiklerin bagirsa-
g immiin homeostazisi tizerindeki olumlu etkileri
Sekil 3’te gosterilmistir (41).

Fekal mikrobiyota transplantasyonu

Fekal mikrobiyota transplantasyonu (FMT) metabolik
sendromlu ya da T2DM’li hastalarda insiilin duyarlili-
gin1 arttirmak icin ve disbiyotik bagirsagin iyilestiril-
mesi amaciyla kullanilmigtir. Saglikli dondrden fekal
mikrobiyota nakli alan metabolik sendromlu hastala-
rin bir kstminda biitirat tireten mikrobiyota miktari ile
birlikte insiilin duyarliliginin arttig1 gosterilmistir (42).
Obez donoérden yapilan FMT kilo alimina sebep olur-
ken zayif donérden yapilan FMT nin obez metabolik
sendromlu hastalarda insiilin direncini azalttig goril-
miistiir (42). Bu nedenle prebiyotik ve probiyotikler
gibi FMT; obezite ve T2DM’nin yol a¢tig1 disbiyozun
tedavisinde etkili bir yontem olarak goriilmiistiir.

Antibiyotik maruziyeti ve inflamatuvar
bagirsak hastaliklari

Inflamatuvar bagirsak hastaliklar1 (IBH), mukozal im-
miin sistemin uygunsuz aktivasyonundan kaynakla-
nan bagirsaklarin kronik iltihabi bir durumudur (43).
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Baslica Ulseratif Kolit (UK) ve Crohn hastaligi (CH)
olmak iizere iki alt tipi bulunur. IBH her yasta gorii-
lebilmekle birlikte en sik yasamin ikinci ile dérdiincii
dekad: arasinda ortaya ¢ikar ve niikslerle giden, kronik
bir seyir gosterir (44).

inflamatuvar bagdirsak hastaliklari:
epidemiyoloji, patogenez ve klinik

Tiirkiye'nin de {iyesi oldugu Ekonomik Kalkinma ve
Isbirligi Orgiiti'niin (OECD) 34 iilke/bélgede IBH ile
iligkili hastane yatiglarini (hastalik siddetinin goster-
gesi) kaydeden ve 1990-2016 yillar1 arasini kapsayan
veri tabanina gore hastalik prevalans: Kuzey Amerika,
Avrupa ve Okyanusyada en yiiksek; Asya, Karayipler,
Latin Amerika ve Giiney Avrupada ise en diisiik oran-
larda gozlenmistir (45). Yillar i¢inde, diisiik prevalans-
I1 iilkelerde IBH ile iliskili hastane yatiglarinda biiyiik
artis kaydedilmigtir. Tiirkiye, OECD iilkeleri i¢inde
ticlincli en diisiik hospitalizasyon oranina (100.000de
10,8) ve en yiiksek ortalama yillik artis yiizdesine sa-
hiptir (%10,4, %95 CI: 5,2-15,9) (44). Son yillarda ¢o-
cuk hasta sikliginda artig goriilmektedir. Ulkemizde
yapilan bir calismada, 0-18 yas arasinda IBH tanist
alan 53 olgu irdelenmis, olgularin 18’inde CH, 35’inde
UK tanist bulundugu, olgularin iigte ikisinde UK goz-
lenmesinin IBH’nin giiney iilkelerindeki epidemiyolo-
jik dagilimi ile uyumlu bulunmustur. Hastaligin erken
baslangichi olmasi istahsizlik ve kronik malnutrisyona
bagli biiytime geriligine yol agabilmektedir (46).

UK ve CH arasindaki ayrim biiyiik oranda etki-
lenen bagirsak bolgelerinin dagilimima ve morfolojik
degisimlerin ozelliklerine gore yapilir. UK, kolon ve
rektumla sinirhidir, mukoza ve submukozay1 etkiler.
Diger taraftan CH, gastrointestinal kanal boyunca her-
hangi bir bolgeyi tutabilir ve siklikla transmural gelisir.
CH ve UKde en sik yakinma karin agris1 ve ishaldir.
UKde rektal kanama, CH'de ise kilo kaybi ve perianal
hastalik daha sik goriiliir. CH’nin tedavi siirecinde cer-
rahi girisim (kolektomi), UK hastalarina kiyasla daha
sik gerekli olabilmektedir (47).

Antibiyotik maruziyeti ve insanlarda iBH riski
IBH’nin kesin etiyolojisi halen bilinmemekle birlikte,
antibiyotik maruziyetinin mikrobiyomu etkileyerek
IBH gelisiminde bir rolii olabilecegi diisiiniilmektedir.
Bagirsak mikrobiyotasinin derinlemesine analiz edil-
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digi caligmalarda, antibiyotik kullaniminin mikrobi-
yom {izerinde uzun siireli etkileri oldugu saptanmigtir
(48). Antibiyotik kullaniminin bagirsak mikrobiyotas:
tizerindeki etkilerini aragtirmak tizere yapilan pros-
pektif tasarimli bir klinik aragtirmada, saglikli goniil-
lillere 7 giin siireyle Klindamisin verilip takibinde 2 yil
boyunca mikrobiyom yapilarindaki degisim incelen-
mis, Bacteriodes cinsi bakterinin 2 yil sonra bile eski
kompozisyonuna donemedigi tespit edilmistir (48).
Antibiyotik kullanimu ile IBH riski arasindaki ilis-
kiyi gosteren bir¢ok kohort ¢aligmast bulunmaktadir.
Ingilterede yiiriitiilen ulusal veri tabani ¢aligmasinda,
¢ocukluk déneminde anaerobik mikroorganizmalara
etkili antibiyotik maruziyetinin doza bagimli bir se-
kilde IBH riski ile iliskili oldugu ve 1 yasindan énce
antibiyotige maruz kalanlarda bu riskin 5,5 kat daha
yiksek oldugu gosterilmistir. Anaerobik mikroorga-
nizmalara etkili her bir antibiyotik kiirti IBH riskin-
de %6’1lik artigla iligkilendirilmigtir (49). Bu bulgular;
ozellikle IBH agisindan aile dykiisii bulunan gocuk-
larda anaerobik mikroorganizmalara etkili antibiyotik
kullaniminin kanita dayali endikasyonlar ile sinirlan-
dirilmasinin, toplumdaki IBH insidansini azaltici bir
etkiye sahip olabilecegini diisiindiirmistiir (49).

Hijyen hipotezi

Enfeksiyonlar bagirsak mukoza gecirgenligini arttirip
immin homeostazisi inflamasyon yoniinde bozarak
IBH gelisim riskinin artmasina yol acabilecegi gibi
[BH’ye kars1 koruyucu bir faktor de olabilir. Asir1 yok-
sulluk nedeniyle kisisel temizlik, yeterli beslenme ve
tedavi olanaklarindan yoksun sekilde yasayan kisiler-
de IBH gelisme oraninin diisiikliigii, ‘Hijyen Hipotezi’
olarak bilenen yaklagimi desteklemektedir (49). Belirli
mikroorganizmalarin bagirsakta yerlesik bulunmasi-
nin IBHye kars1 koruma sagladigi goriilmiistiir. An-
tibiyotik maruziyeti, bu koruyucu organizmalari orta-
dan kaldirir ve IBH gelisim riskine sebebiyet verebilir.

Hayvan modellerinde antibiyotik maruziyeti
ve IBH iliskisi

Hayvan ¢alismalari, antibiyotik tedavisi ile bagirsakta-
ki inflamatuvar degisiklikler arasinda nedensel iligki-
lerin kurulmasinda yardimei olmustur. Giintimiizden
70 yil 6nce yapilan bir ¢alismada yiiksek dozda (50
mg) streptomisin uygulanan farelerin bagirsak mik-



Uslu ve ark.

Antibiyotiklerin diyabet, obezite, IBH ve ¢dlyak hastaliginin patogenezindeki rolii u

roflorasinin bozuldugu, Salmonella enteritidis enfek-
siyonuna daha duyarli hale geldikleri ve streptomisin
dozu arttik¢a duyarliligin arttig1 tespit edilmistir (50).
Antiinflamatuvar etkinlik gosteren IL-10 geninin
silindigi farelerde ve IBH modeli farelerde bagirsak il-
tihabinin spontane sekilde gelistigi goriilmiistiir. IL-10
geninin silindigi farelerde, standart kosullarda muha-
faza edilmeleri halinde kendiliginden enterokolit ge-
girdikleri, SPF (spesifik patojen free) olan bir ortamda
tutulduklarinda da kolit gelistirdikleri gozlenmistir
(51). Bu modeldeki ¢alismalar, belirli antibiyotik sinif-
larmin farkl bagirsak bolgelerinde koliti iyilestirdigini
gostermigstir. Bu da belli mikrobiyom poptilasyonlari-
nin bagirsak inflamasyonunu diizenlemede rol oyna-
digin1 diistindiirmektedir (52). Her iki modelde yapi-
lan ¢aligmalar, antibiyotik tedavisinin hastalig1 6nleme
amaciyla veya tedavi stratejilerinde kullanildiginda
inflamasyonu iyilestirdigini gostermistir (53).
Anneden bebege vertikal yolla aktarilan mikrobi-
yomun bebeklerde IBH geligimini nasil etkileyebilece-
¢ini modelleyen deneylerde IL-10 eksikligi olan anne
fareler kullanilmigtir. Farelerin bir kismina antibiyoti-
ge maruz kalmis vahsi tip farelerin fekal mikrobiyomu
verilmis, diger kismina ise verilmemistir (kontrol mik-
robiyom grubu) (51). Bozulmus mikrobiyoma maruz
kalan annelerden dogan yavrularda, kontrol mikrobi-
yom grubundan doganlara gore ¢ok daha ciddi seyirli
kolit gelistigi belirlenmistir. Bu veriler, yavru farelerde
dogrudan antibiyotige maruziyet bulunmamasina rag-
men anneden gegen antibiyotige maruz kalmis mikro-
biyomun hastalik riskini arttirmak icin yeterli oldugu-
nu gostermistir. Ayrica, mikrobiyotanin kusaklar arasi
aktariminin anlagilmasina da olanak saglamistir (51).

iBH tedavisinde fekal mikrobiyota transferi
Fekal Mikrobiyota Transferi (FMT), saglikli vericiden
alman gaytanin disbiyozlu alicinin gastrointestinal
sistemine aktarilmasi islemidir. Bu sekilde alicinin ba-
girsak mikrobiyotasinin iyilestirilmesi veya yeniden
dengelenmesi amaglanir. FMT’deki temel gaye, hasta-
nin bozulmus mikrobiyotasin: saglikl flora ile tamir
etmektir. Giiniimiizde bu islemin kullanildig1 yaygin
endikasyonlar; Clostridium difficile'ye bagli psddo-
membranéz enterokolit, inflamatuvar bagirsak hasta-
1181, irritabl bagirsak sendromu ve kronik yorgunluk
sendromudur (52).

Halen deneysel bir ¢alisma olan FMT ile, 70 iilse-
ratif kolitli hastanin tamamladigi randomize bir ¢aligma
konuya iligkin 6nemli sonuglar ortaya koymustur (53).
Alt1 hafta stiren bu deneyde haftada bir kez 36 kisiye
lavman yoluyla FMT, 34 kisiye ayn1 yontemle su veril-
mistir. Yedinci haftada remisyon oranlarinda anlamlh
fark olusmus ( %24 vs %5), 1 yildan az hastalik 6ykiisii
olanlarda daha yiiksek etki gozlenmistir (53). Baska bir
¢alismada anti-inflamatuvar ve immiinsupresif tedaviye
yanit vermeyen refrakter iilseratif kolit tanili 30 hastaya
FMT uygulanmis ve tedavi yanit1 12 hafta sonra yapi-
lan endoskopik inceleme ile degerlendirilmistir (54).
Hastalarin %43,3’tinde klinik ve endoskopik remisyon,
%23,3’tinde FMT sonrasi ishal, bulanti, kusma gibi hafif
advers etkiler, %30’unda ise tedaviye yanitsizlik gozlen-
mistir. Tedavi i¢in yliksek oneri giici olusturmamakla
birlikte bu sonug, refrakter tilseratif kolit tanili hastalar-
da cerrahi girisim karar1 6ncesi kurtarma tedavi yonte-
mi olarak FMT nin diistiniilebilecegini ortaya koymus-
tur. Ayrica FMT, immiinsupresif tedaviden daha giiven-
li ve tolere edilebilir goriinmektedir (55).

Hafif-orta siddette {ilseratif kolit tanili 12 hastayi
kapsayan randomize kontrollii bir bagka calismada;
FMT ile tedavi edilen grupta remisyon daha fazla go-
rillmekle birlikte plasebo grubuna anlaml Gstiinlik
gbsterememistir (54). IBH tedavisinde gelecek vade-
den bir yontem gibi goriinmekle birlikte FMT ile teda-
vinin rutin uygulama onerileri arasina girebilmesi igin
daha fazla deneyime ihtiya¢ bulunmaktadur.

Probiyotikler ile tedavi

Probiyotiklerin tedaviye olas: katkilarini gosteren pek
¢ok pre-klinik ¢aligma bulunmakla birlikte gercek ya-
sam verisi iceren klinik arastirma sayist hentiz yeterli
degildir. Probiyotiklerin rotavirus ishalinde, antibiyo-
tik iligkili ishalde hatta laktoz intoleransinda iyilesme-
ye katkida bulundugu bilinmektedir. Probiyotiklerin
ayrica bagirsakta kanser gelisimini indiikleyen enzim
ve bakteri tiriinlerinin miktarini azaltici; IBHde, He-
licobacter pylori enfeksiyonunda ve bakteriyel agiri
bityiime ile iligkili mikrobiyal dengesizlikleri ve infla-
masyonu azalticy; kabizlik ve irritabil kolonda 6nemli
olan pasaj gegis hizini diizenleyici; bebeklerde alerji ve
atopik hastaliklar1 6nleyici; tekrarlayici soguk alginli-
g1, grip ve hatta {irogenital enfeksiyonlar1 énleyici etki-
leri bulundugunu gosteren ¢aligmalar bulunmaktadir

Anatolian Clinic Journal of Medical Sciences, May 2025; Volume 30, Issue 2

326



m Anadolu Klin / Anatol Clin

(56). Intestinal flora dengesizliginde ve kronik enfek-
siyonlarda probiyotiklerin faydali olup olmayacagini
belirlemeye yonelik ¢esitli calismalar yapilmis; Bifido-
bacterium longum HB25 ve Lactobasillus acidophilus
HL9 probiyotikleri ile tedavi edilen enfeksiy6z etkenli
bagirsak hastalarinda fekal analiz sonucunda yararh
bakteri miktarinda artig gozlenmis, ishal ve mukozal
6demin azaldig1 saptanmustir (56,57). Bu bulgular-
dan yola ¢ikilarak antibiyotik maruziyetiyle olusan
intestinal flora bozukluklari ve iliskili enfeksiy6z/non-
enfeksiy6z hastaliklarin tedavisinde probiyotik/sinbi-
yotiklerden yararlanilabilecegi séylenebilir.

Antibiyotik maruziyeti ve ¢6lyak hastaligi
Colyak hastaligl, duodenumu etkileyen kronik infla-
matuar, otoimmiin aracili bir hastaliktir. Bu otoimmiin
enteropatiden bugday, ¢cavdar ve arpada bulunan glu-
ten proteininin sorumlu oldugu bilinmektedir (12,58).
Her yasta ortaya cikabilen ve kadinlarda erkeklerden
ti¢ kat daha sik goriilen ¢olyak hastaliginin diinya ge-
nelinde seroprevalansi %1,4, biyopsi ile dogrulanan
¢olyak hastaliginin prevalansi ise %0,7dir (58). Colyak
hastaligy; gliiten maruziyeti ile tetiklenen kronik ishal
ve bagirsak kramplarinin yani sira ~6nlem alinmazsa-
villoz atrofi ve besin malabsorbsiyonu sonucunda ane-
mi ve osteoporoza yol agabilir, intestinal lenfoma riski-
ni artirabilir (58). Dahasi, ¢6lyak hastaliginin sizofreni
ve tip 1 diyabet gibi ruhsal bozukluklarla birlikteligi
de rapor edilmistir (58). Colyak hastalig1 diinya ¢a-
pinda niifusun yaklasik %1’ini etkilemektedir ve artan
morbidite ve mortalite ile iligkilidir. (59,60). 2019da
yaymlanan bir meta-analiz, ¢6lyak hastaliginin goriil-
me sikligimin son birka¢ on yilda (1990’lardan beri)
her yil %8,4 (%95 CI %6,0-10,8) arttigini ve kadinlarin
¢ogunlukta oldugunu ortaya koymustur (61). Colyak
hastalig1 her yasta ortaya ¢ikabilir ve ¢aligmalar, yetis-
kinlik déoneminde gluten toleransinda bir kaybin mey-
dana gelebilecegini gostermistir (62).

Colyak hastaligi, DQ2 ve DQS8 gibi HLA varyant-
lartyla giiglic bir sekilde baglantili olmakla birlikte
hastaligin gelisiminde gevresel faktorler 6nemini ko-
rumaktadir (63). Colyak hastalarmin bagirsak mik-
robiyotasinda disbiyozun varlig: cesitli caligmalarda
gosterilmis, Escherichia coli ve Bacteroides tiirlerinin
bu hastalarda oransal olarak arttig1 ve Bifidobacterium
oraninin azaldig: tespit edilmistir (64,65).
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Galipeau ve arkadaglar1 2015 yilinda ¢olyak has-
taligina genetik yatkinlig1 bulunan (yani insan HLA-
DQ8 genini eksprese eden) farelerde antibiyotige ma-
ruz kalma sonucunda segilerek ¢ogalan bazi bakteri
tirlerinin gluten kaynakli immiinopatojeniteyi artir-
digin1 goéstermistir (66). Bu bulgular; gectigimiz on
yillar icinde artan ¢olyak hastaligi sikliginin, sezaryen
dogum ve proton pompast inhibitériine maruz kalma
gibi mikrobiyom bozukluklarina yol a¢tig1 belirlenen
diger risk faktorleri ile iligkili oldugunu gosteren ko-
hort ¢alismalari ile tutarlidir (67,68).

Hayvan ¢alismasi ve pre-klinik ¢alismalarda gos-
terildigi gibi bagirsak mikrobiyotasinda firsat¢1 pato-
jenlerin artmasi, bakteriyel elastazin bagirsak translo-
kasyonunu artirmasi nedeniyle veya molekiiler taklit
yoluyla glutene 6zgii T hiicrelerinin immiin aktivasyo-
nunu indiikleyebilmektedir (69-71).

Caminero ve ark. tarafindan yapilan bir ¢alisma-
da, bir grup steril fare ¢olyak hastalarindan alinan ince
bagirsak biyopsi 6rneklerinden elde edilen firsatc
patojenler ile (Pseudomonas aeruginosa dahil), diger
bir grup steril fare ise saglikli kontrol bireylerinden
alinan Lactobacillus spp. tiirleri ile kolonize edilmis
ve P. aeruginosanin fare bagirsaginda mukozal trans-
lokasyonu artirdig, gliiten peptidlerini modifiye ede-
rek glutene spesifik T hiicreleri tarafindan taninmasini
yani “immiinojenitesini” artirdig1 gosterilmistir (70).
Buna kargilik Lactobacillus spp. orani uygun olan sag-
likl: farelerde gluten peptidleri par¢alanarak immiino-
jenitesinin azaltildig1 gésterilmistir (70). Bu bulgular
birlikte ele alindiginda bazi spesifik firsat¢ patojenle-
rin bagirsak mikrobiyotasindaki baskin varliginin ge-
netik olarak duyarli bireylerde glutene kars toleransi
azaltabildigi sonucuna ulagilabilir.

Antibiyotik maruziyetinin ¢olyak hastalig1 gelisim
riskini artirdigini gosteren pek ¢cok ¢alisma, sistematik
derleme ve meta-analiz bulunmaktadir (72,73). Jiang
ve ark. antibiyotik maruziyetinin ¢6lyak hastalig: riski-
ni artirdigini (Odss orani=1,2 %95 CI 1,04-1,39), 6zel-
likle ¢ocukluk déneminde antibiyotik maruziyetinin
anlamli oldugunu (Odds Orani=1,15, %95 CI 1,02-
1,29) gostermistir (72). Kamphorst ve ark. yasamin
ilk 2 yilinda antibiyotik maruziyetinin ¢olyak hastalig
riskiyle iligkili oldugunu gostermistir (74). Ocak 2003
ile Aralik 2011 arasinda Minnesotanin Olmsted bol-
gesinde dogan 14.000den fazla ¢ocugun dahil edildigi



Uslu ve ark.

Antibiyotiklerin diyabet, obezite, IBH ve ¢dlyak hastaliginin patogenezindeki rolii u

kohort ¢aligmasinda, yasamin ilk 2 yilinda antibiyotik
maruziyetinin, ¢ocukluk ¢aginda baglayan ¢6lyak has-
talig1 dahil 10 farkli rahatsizligin gelisimi i¢in bir risk
faktorii olup olmadigr incelenmistir. Daha sonra ¢6l-
yak hastalig1 tanis1 alan 45 ¢ocugun yer aldig1 kohort-
ta, doza bagimli olarak antibiyotik maruziyeti anlamli
iligki gostermis, bu iliski kizlarda erkeklere gore daha
gticlit bulunmustur (74).

Antibiyotik maruziyetinin zamanlamasi
Antibiyotik maruziyeti ile ¢olyak hastalig1 riskinin art-
tigin1 gosteren ¢aligmalarin ¢ogunda tanimlanan maru-
ziyet yasamun ilk 2 yili i¢inde idi (75-77). Bagirsak mik-
robiyotasinin 3 yasina kadar iyice yerlestigi géz oniine
alindiginda, bu bulgular1 nedensel bir iligkiyi destek-
leyecek sekilde yorumlamak biyolojik olarak akla yat-
kindir (78). Annenin (dogum 6ncesi) antibiyotik ma-
ruziyetini degerlendiren iki galismada, dogum oncesi
antibiyotik maruziyeti ile hi¢ maruz kalmama arasinda
gocuklarda ¢olyak hastaligr riski agisindan istatistiksel
olarak anlamli bir fark gosterilememistir (79,80). Birlik-
te ele alindiginda bu bulgular, antibiyotige hayatin han-
gi evresinde maruz kalindiginin ¢olyak hastalig: gelisme
riski agisindan dnemli olabilecegini diisiindiirmektedir.

Bununla birlikte; ozellikle ¢6lyak hastaligina yat-
kinlik olugturan HLA alellerine (HLADQB1*02 alle-
lerine) sahip TIDM’li ¢ocuklarda ¢olyak hastalig: ile
antibiyotik maruziyeti arasindaki iligkileri degerlen-
diren iki biiyiik kohort ¢alismada; ebeveynlerden ali-
nan antibiyotik maruziyetine iliskin 6ykiiler ile doku
transglutaminaz IgA dahil olmak tizere pozitif ¢6lyak
serolojilerinin gelisimi ve histolojik olarak kanitlanmig
¢Olyak hastaliginin gelisimi arasinda anlaml bir iligki
gosterilememistir (81,82).

Célyak hastaligi tedavisinde probiyotik ve
postbiyotikler

Gluten maruziyeti ¢olyak hastaliginin basglica gevresel
belirleyicisi olmakla birlikte, glutensiz beslenme ile ba-
girsak dizbiyozunun biitiintiyle diizeltilemedigi goste-
rilmistir (64,65). Yapilan gesitli arastirmalarda gluten
metabolizmasi ile bagirsak mikrobiyotas: arasindaki
iliski ortaya konulmus, bakterilerin gluteni parcalaya-
rak immiinijenitesini azaltabilecegi 6ne siiriilmistir
(83,84). Faecalibacterium prausnitzii, Roseburia intes-
tinalis ve Eubacterium hallii tiirlerinin, bagirsak gecir-

genliginde iyilesmeye katkida bulundugu gosterilmis-
tir (85). Ek olarak oral yoldan uygulanan Lactococcus
lactisin deneysel hayvan modelinde antijen-spesifik
toleransi indiikledigi, dis plag1 bakterilerinin ise glute-
ni hidrolize edebildigi gosterilmistir (86,87). Elde edi-
len bu deneysel verilerden konagin yerli bakterilerinin
gluteni hidrolizleyebilecegini gostermektedir. Probi-
yotikler, bagirsak mikrobiyotasinin yenilenmesinde ve
modiilasyonunda 6nemli bir role sahiptir (88). Maras-
co ve ark. ¢6lyak hastaliginda tedavi amaciyla Bifido-
bacterium ve Lactobacilli i¢eren probiyotik suslarinin
uygulanmas1 sonrasinda bagirsak mikrobiyotasinin
onarildigini, bagirsak liimeninde gluten peptitlerinin
parcalanarak sindirildigini, béylece gluten alimiyla
iligkili inflamasyonun ve bagirsak gecirgenliginin azal-
digin1 gostermislerdir (89).

Postbiyotikler “hayalet probiyotikler” olarak adlan-
dirilir. Konaga saglik yarari saglayan cansiz mikroor-
ganizmalarin ve/veya bilesenlerinin hazirlanmas i¢in
calisir (90). Bunlar, probiyotik bakterilerin prebiyotik-
leri veya canli bakteriler tarafindan tiretilen diriinleri tii-
kettiklerinde ya da lizislerinden sonra olusan biyoaktif
bilesiklerdir (91). Postbiyotiklere laktik asit ve biyoaktif
peptitler drnek verilebilir. Probiyotiklere kiyasla post-
biyotiklerin bazi avantajlar1 vardir. Bunlar daha yiiksek
stabilite ve giivenlik profilleri, canli bakteri olmadikla-
r1 i¢in mikrobiyal enfeksiyon veya translokasyon riski
tasimamasi gibi ozelliklerdir. Colyak hastas1 ve ¢olyak
hastas1 olmayan deneklerden alinan organoidlerin in
vitro modelinde, Freire ve ekibi, B. fragilis kaynakl
postbiyotik olarak biitirat, laktat ve polisakkarit A kul-
lanmis ve bunlarin klaudin-18 molekiiliint kapatan siki
baglantinin ifadesinin artmasi sayesinde bagirsak ge-
¢irgenligini azaltabilecegini gostermislerdir (92). Post-
biyotikler arasinda yer alan gastrointestinal proteazlar,
in vitro ve in vivo ortamlarda, gluteni parcalayabilir.
Boylelikle ince bagirsaga ulasan gliiten peptit kalintila-
rinmn sayisini azaltir (90). Peptidazlar, laktobasil ya da
B. tequilensis sugu gibi mikroorganizmalar iceren pro-
biyotik stibstratlarindan elde edilebilir. Flavobacterium
meningosepticum, Sphingomonas capsulate ve Myxo-
coccus xanthus'tan gelen diger prolil endopeptidazlar,
immiinojenik gluten amino asit dizilerini par¢alayarak
¢6lyak hastalarindaki toksisitesini diigiiriir (90). Postbi-
yotikler, ¢olyak hastalar1 icin umut verici yeni bir tera-
potik yaklasimlar arasinda yer almaktadir. Antibiyotik
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maruziyeti sonucu gerceklesen mikrobiyota bozukluk-
larmnm onarimina yonelik veriler i¢i yeni ¢alismalarin

planlanmasi gerekmektedir.

SONUC

Yasamun Ozellikle ilk 2 yilinda ve sonrasinda antibiyoti-
ge maruz kalmak; bagirsak mikrobiyotasinda disbiyoza
yol agarak Tip 1 ve 2 Diabetes Mellitus, ¢6lyak hastaligi,
IBH gibi inflamasyonla seyreden hastaliklarin gelisi-
mini kolaylastirmaktadir. Bu tiir hastaliklarin yagamin
ilerleyen donemlerinde ortaya ¢ikmasinda antibiyotik
maruziyeti disinda bagka risk faktorlerinin daha belirle-
yici olabilecegi de belirtilmektedir. Genetik yatkinligin
mikrobiyota disbiyozu tizerindeki etkisi ve gevresel et-
menler ile etkilesime katkisinin daha iyi ortaya konu-
labilmesi i¢in ¢alismalarda HLA genotiplemesinin goz
ard1 edilmemesi énem arz etmektedir. Farkli miktar
ve siirelerde antibiyotik maruziyeti sonucunda ortaya
¢ikan bagirsak disbiyozunun immiino-metabolik den-
ge lizerindeki etkilerini igeren patogenetik siirecler ile
bozulan mikrobiyotanin yeniden denge koruyucu biyo-
cesitlilige kavusturulmasi icin gerekli etkin tedavi yon-
temlerinin belirlenebilmesi i¢in uygun hayvan modelle-
rinin gelistirilmesine ve iyi planlanmis kapsaml klinik
caligmalarin yiritiilmesine ihtiya¢ bulunmaktadir.
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Cikar catismasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢atigmalar: olmadigini be-
yan eder. Yazarlar bu caligma i¢in hi¢bir finansal des-

tek almadiklarini da beyan eder.
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ANADOLU KLINIGI TIP BILIMLERI DERGISI YAZIM KURALLARI

1. GENEL BILGILER

Dergilerin, uluslararasi standartlar1 géz ontine alarak, bir
makalenin hazirlanmasi sirasinda uyulmas: gereken ilkele-
ri belirlemeleri ve degerlendirmeye alacaklari makalelerde
bu kurallara uygunlugu kontrol etmeleri, bilimsel yayincilik
standartlarimizin yiikseltilmesi agisindan 6nem tagimaktadir.

Bilimsel dergilere gonderilecek bir makalenin hazirlig: sira-

sinda uyulmasi gereken, uluslararas: tip dergilerinin de kabul

ettigi ve uyguladigi en 6nemli standartlar su sekildedir:

o Yayimlanmak i¢in gonderilen ¢aliymalarin daha o6nce
bagka bir yerde yayimlanmamis veya bagka bir yere ya-
yimlanmak tizere gonderilmemis olmas: gerekir.

o Makale daha 6nce yayimlanmugsa ve(ya) alint1 yazi, tablo,
fotograf gibi geler igeriyorsa evvelki yayin hakki sahi-
binden ve(ya) bu 6gelerin telif hakki sahiplerinden yazili
izin alinmasi ve bunun makalede belirtilmesi gerekir.

« Bilimsel toplantilarda sunulan yazilar, bu sunumun dip-
not olarak belirtilmesi koguluyla, degerlendirmeye alinir.

«  Tiirkge yazilarda Tiirk Dil Kurumu'nun giincel ve bilim-
sel sozliiklerinde gegen yazimlar esas alinmalidir. Ingiliz-
ce yazilar Amerikan Ingilizcesi ile yazilmalidr.

2. BILIMSEL SORUMLULUK

Gonderilen bilimsel yazida, tiim yazarlarin akademik-bilim-
sel olarak dogrudan katkist olmalidir.

Dergi ile iletisim gorevini yapan yazar (yazigma yazari), tim
yazarlar adina yazinin son halinin sorumlulugunu tagir.

3. ETIK SORUMLULUK

“Insan” dgesi iceren tiim orijinal aragtirmalarda Helsinki Bil-
dirgesi prensiplerine uygunluk sarttir. Bu tip arastirmalarda
yazarlarin, yazilarinin GEREGC VE YONTEMLER béliimiin-
de, aragtirmalari sirasinda bu prensiplere uyduklarin: ve ay-
rica kurumlarinin etik kurullarindan ve ¢alismaya katilmig
insanlardan “bilgilendirilmis onam” (informed consent) al-
diklarini belirtmeleri gerekmektedir.

“Hayvan” 6gesi igeren orijinal aragtirmalarda ise yazarlar, ya-
zilarinin GEREC VE YONTEMLER béliimiinde, arastirmala-
r1 sirasinda Guide for the Care and Use of Laboratory Animals
prensipleri dogrultusunda hayvan haklarini koruduklarini ve
hayvan etik kurullarindan onay aldiklarini belirtmelidirler.
Vaka sunumlarinda sunulan kisi ya da kisilerin kimliginin
agiga ¢ikip ¢ikmadigina bakilmaksizin  “bilgilendirilmis
onam’ (informed consent) alinmalidir.

Calismalar ile ilgili direkt-endirekt bir ticari baglantilari
veya ¢aligmalarina maddi destek veren bir destekgileri varsa,
yazarlar bunlar1 ve bu iligkilerinin dogasini (konsiiltan, diger
anlagmalar) Editére Sunum sayfasinda belirtmelidirler.
Makalede “etik kurul onayr” alinmasi gerekli ise; yazarlar, ya-
zili etik kurul izni / onay: aldiklarini “Gereg ve Yontemler”
boliimiinde “.......... etik kurulundan ....... tarih ve...... say1
ile etik kurul onay1 almmuistir” seklinde beyan etmelidir. “Séz-
lii etik onay alinmustir” ifadesi kullanilmamalidur.

4. YAYIN/TELIF HAKKI

Yayimlanmak tizere kabul edilen yazilarin her tirlii yayin/
telif haklar1 dergimize aittir. Yazilardaki diisiince ve oneriler
tiimiiyle yazarlarin sorumlulugundadir.

5. YAZI TURLERINE GORE YAZIM KURALLARI

Derginin yayin dili Tiirkge ve Ingilizcedir.

Her tiir bilimsel yaz1 i¢in, Word dosyas1 halinde ayr1 ayr1
“Editore Sunum Sayfasi” ve “Kapak Sayfas1” hazirlanmali ve
dergiye basvuru esnasinda ayr1 birer dosya halinde gonderil-
melidir. Dergimiz Internet sitesinden “Editore Sunum Say-
fas1” ve “Kapak Sayfasi’na dair 6rnek sablonlar indirilebilir.
Yazim dili Tiirkge olan yazilar icin sadece Tiirk¢e sablonun,
yazim dili Ingilizce olan yazilar igin ise sadece Ingilizce gablo-
nun doldurulup gonderilmesi yeterlidir.

Her makale i¢in yazarlar “TELIF HAKKI DEVIR FORMU”
nu, bilimsel yazilarini dergiye basvuru esnasinda doldurup
imzalayarak, yazilar ile birlikte dergiye gondermelidirler.
Tiirkge ve Ingilizce form Internet sayfamizdan indirilebilir.
Yazim dili Tiirkge olan yazilar i¢in sadece Tiirk¢e formun, ya-
zim dili Ingilizce olan yazilar igin ise sadece Ingilizce formun
doldurulup gonderilmesi yeterlidir.

Bilimsel yazi kabul edildikten sonra baski 6ncesi kopyanin
her sayfasinin ve Telif Hakki Devir Formunun tiim yazar-
lar tarafindan 1slak imza ile imzalanmasi ve tim bu evrakin
BETIM Hasekisultan Mah., Top¢u Emin Bey Cikmazi, no. 4,
34096 Istanbul adresine posta yoluyla génderilmesi gerek-
mektedir (tel. 0212 632 0369; faks 0212 632 0328). Tlk bagvu-
ruda bunlarin elektronik olarak yiiklenmesi yeterlidir.
Dergilere yayimlanmak tizere génderilecek yazilarin tiirleri-
ne gore yazim kurallar1 asagida tanimlanmugtir.

5.1. ORIJINAL ARASTIRMA MAKALESI

Yazilar Microsoft Word® belgesi olarak hazirlanmali ve 1,5
aralikly, 12 punto, iki yana yashi ve Times New Roman karak-
teri kullanilarak yazilmalidir. Sayfa kenarlarinda 2,5 cm bos-
luk birakilmali ve sayfa numaralar: sayfanin sag tist kosesine
yerlestirilmelidir.

Kor hakemlik ilkesi geregince, “Editdre Sunum Sayfas” ve
“Kapak Sayfas1” sisteme ayr1 birer dosya halinde yiiklenmeli-
dir. Editore sunum sayfasinda olmasi gereken bilgiler, yazinin
tiirii, daha once bagka bir dergiye gonderilmemis oldugu ve
varsa ¢alismay1 maddi olarak destekleyen kisi ve kuruluglar
ve bu 6zel ve tiizel kisilerin yazarlarla olan iligkileri belirtil-
melidir. Kapak sayfasinda ise Tiirke ve Ingilizce olarak alt
alta olacak sekilde yazinin uzun bashg: ve 40 karakteri geg-
meyen kisa bashg, yazar bilgileri ve sorumlu yazar bilgileri
ve dnerilen hakem bilgileri yer alir. Internet sitemizdeki 6r-
nek sablonlarda bu bilgilerin nerede ve nasil verilecegine dair
yonlendirmeler mevcuttur. Yazarlara, izin alinan etik kurul-
lara ve kurumlara ait bilgiler yazinin ana metninde yer alma-
malidir. GEREC VE YONTEMLER béliimiinde bu ibareler
XXXXXXX seklinde yazilmalidir.

Yaziya ait ana metnin ilk sayfasinda ¢alismanin uzun baghg:
Tiirkge ve Ingilizce olarak yer almali, baslik biiyiik harflerle
yazilmali ve sayfanin geri kalan kismi1 bog birakilmalidir. Bas-
Iikta kisaltma kullanilmamalidur.

Daha sonra énce “OZ” (galiymanin yazim dili Ingilizce ise
ABSTRACT) bolimil yazilmalidir. Bu boliim en fazla 300
kelimeden olusmalidir. Tiirkge ve Ingilizce yazilmahdir. Bu
sayfa da ayr1 bir sayfa olmali ve anahtar sézciiklerden bagka
yazi bolimii igermemelidir.

Yazinin ana metni Tiirkge ise once ilk sayfaya Tiirkge OZ,
ikinci sayfaya Ingilizce ABSTRACT yazilmalidir. Yazinin ana
metni Ingilizce ise énce ilk sayfaya Ingilizce ABSTRACT,
ikinci sayfaya Tiirkge OZ yazilmalidir.

OZ veya ABSTRACT vyapilandirilmis olmalidir. Yapilandiril-
mis OZ (ABSTRACT) béliimiinde
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o “Amag (Aim),

o “Gereg ve Yontemler (Materials and Methods),

o “Bulgular (Results),

o “Tartigma ve Sonug (Discussion and Conclusion)”

olmak iizere dért alt bashk yer almalidir. OZde paragraflar
iceriden baglamamalidir.

Tiirkge ve Ingilizce dzetin sonunda yer alacak olan anahtar
sozciiklerin sayis1 en az iki, en fazla alti olmalidir. Bunlar bir-
birinden noktali virgiil (;) ile ayrilmali ve alfabetik siraya gore
siralanmalidir. Ornegin: Anahtar Sozciikler: insan denekler;
klinik aragtirmalar; kontrollii deney; randomize kontrollit
deney. Ingilizce anahtar sozciikler Medical Subject Headings
(MeSH) dogrultusunda verilmelidir. Anahtar sozciik segimi
i¢in, izleyen baglant1 tiklanarak agilan sayfada, ilgili konuya
dair uygun sozciik girilerek anahtar sozciiklere ulagilabilir:
www.nlm.nih.gov/mesh/MBrowser.html.  Tiirkge anahtar
sozciikler Tiirkiye Bilim Terimleri (TBT) dogrultusunda ve-
rilmelidir: www.bilimterimleri.com.

OZ ve ABSTRACT béliimlerinden sonra ana metne yeni bir
sayfada GIRIS boliimii ile baglanmalidir. Yazida GIRIS, GE-
REC VE YONTEMLER, BULGULAR, TARTISMA VE SO-
NUG, gerekli ise TESEKKUR ve KAYNAKLAR ana boliim-
leri yer almalidir. Ana boliimlerin baghg bityiik harflerle ve
kalin olarak yazilmalidir. Ana basliklar sola yasl olmalidir.
GIRIS béliimiiniin son paragrafi ¢aligmanin amacini agikla-
malidir.

Kaynaklar, ilgili ciimlenin sonunda parantez i¢inde numara-
larla, metin iinde getigi siraya gore verilmelidir. Ornegin;
...... (1). veya ...... (1,2). veya ...... (3-5).

Ana metinde paragraflar Word programinda yer alan cetvel
yardimiyla 1 cm igeriden baslamalidir.

Yazida yer alan tiim alt bagliklarin sadece ilk harfi biiyiik ol-
malidir. Yalnizca alt bolimler igindeki alt boliimlerin (alt-alt
bolimlerin) baghklar italik yazilmaldir.

GEREC VE YONTEMLER béliimii ile BULGULAR bélii-
miinde verilmesi diisiiniilen Tablo ve Goérsel yazilarinin ilk
harfi bityiik olmali ve kalin yazilmalidir. Ornegin Tablo 1.,
Gorsel 1. Tablo yazilari ilgili tablonun tizerinde, gorsel yazi-
lar1 ise ilgili gorselin altinda yer almalidir.

Tablo ve sekiller metin igerisinde nerede gegiyor ise o boliim-
de ilgili cimlenin sonuna parantez i¢inde Tablo 1. veya Gor-
sel 1. gibi yazilmaly, ancak ilgili tablo ve gorseller basliklariyla
birlikte kaynaklardan sonra ve her biri bir sayfada olacak se-
kilde ayr1 ayr1 verilmelidir. Gorsel ve tablo tizerinde kisaltma
ve/veya sembol kullanilmis ise tablo/gérsel altinda 8 punto ile
yazilarak agiklanmalidir.

Gorseller (6rnegin fotograflar) metne eklenmemeli, ayr1 bir
dosya olarak (goriintii kalitesi 300 dpi olacak sekilde ve .jpeg,
.bmp, .tif vb. formatta) sisteme yiiklenmelidir. Gorsel alt ya-
zilari, son tablonun oldugu sayfadan hemen sonra, ayr1 bir
sayfada sirasiyla, ilk harfleri biiytik olacak bi¢imde (Gorsel 1.
Agiklayic1 metin) yazilmalidir.

Daha 6nce basilmus gorsel, tablo ve grafik kullanilmis ise ya-
zil1 izin alinmali ve bu izin agiklama olarak gorsel, tablo ve
grafik agiklamasinda parantez iginde belirtilmelidir.
Caligmada veri analizi yapilmis ise GEREC VE YONTEM-
LER béliimiiniin son alt baglig1 olarak “Istatistiksel analiz”
baslig1 tanimlanmali ve bu boliimde hangi amag i¢in hangi
istatistiksel yontemlerin kullanildig: ve ilgili paket program-
lar yazilmalidur.

BULGULAR boliimiinde yontem adlar1 verilmemelidir.

« Galismada TESEKKUR béliimii gerekli ise bu boliimde, ¢1-
kar gatigmasi, finansal destek, bagis ve diger biitiin editoryal
(Ingilizce/Tiirke degerlendirme) ve/veya teknik yardim be-
lirtilmelidir.

« KAYNAKLAR boliimii agagida belirtilen kurallara uygun
olarak yazilmalidir.

5.2. DERLEME TURU YAZILAR

Orijinal aragtirma yazilari igin yukarida tanimlanan yazim kural-
lar1 derleme tiirii yazilar igin de gegerlidir. Sadece asagida tanim-
lanan birkag maddede degisiklikler s6z konusudur:

«  Derleme tiirii yazilarda ana baghklarda degisiklikler yapilabilir.
«  Derleme tiirii yazilarda OZ en fazla 250 kelimeden olugmalidir.

5.3. VAKA SUNUMU / VAKA SERILERI VE DIGER TURDEN

YAZILAR

Orijinal arastirma yazilar1 i¢in yukarida tanimlanan yazim ku-

rallar1 vaka sunumu veya vaka serileri tiirtinde hazirlanan yazilar

i¢in de gecerlidir. Sadece asagida tanimlanan birka¢ maddede de-
gisiklikler s6z konusudur:

o Vaka sunumu tiiriindeki yazilarda ana bagliklarda degisiklik-
ler yapilabilir.

+  Derleme tiirii yazilarda OZ en fazla 150 kelimeden olugma-
lidar.

«  Butiir yazilarda kaynak sayis1 15’1 agmamalidir.

Bu ii¢ ana yazi tirinden bagska;

« Editéryel Yorum/Tartisma tiiriinde (yayimlanan orijinal
aragtirma makalelerinin, aragtirmanin yazarlari diginda ko-
nunun uzmant tarafindan degerlendirilmesi) veya

«  Editére Mektup tiirtinde (son bir yil iginde dergide yayimla-
nan makaleler ile ilgili okuyucularin degisik goriis, tecriibe
ve sorularini igeren, en fazla 500 kelimeden olusan yazi tiirii)
yazilar da génderilebilir. Bu yazilarin hazirlanmasinda da ge-
nel yazim kurallar1 gegerlidir. Bu yazi tiirlerinde,

o Baslik ve 6zet boliimleri yoktur.

«  Kaynak sayis1 bes ile sinirlidir.

o Say1 ve tarih verilerek hangi makaleye atif yapildig: belir-
tilmeli ve sonunda yazarin ismi, kurumu ve adresi bulun-
malidir. Mektuba cevap, editor veya makalenin yazar(lar)
1 tarafindan, yine dergide yayimlanarak verilir.

KAYNAK YAZIM KURALLARI

o Dergilerin atif sayilarinin saglikli olarak tespit edilebilmesi,
kaynaklarin diizgiin yazilmasiyla dogrudan iliskilidir. Dergi-
mizde Vancouver kaynak yazim stilinin bir varyant1 kulla-
nilmaktadir.

o Dergiye basvuru sirasinda kaynaklarin ayristirilmasi, atiflar
agisindan biiyiik 6nem tagimaktadir. Bu ayrigtirmanin saglik-
l1 bir sekilde yapilabilmesi i¢in kaynaklarin Vancouver kay-
nak yazim stiline gore yazilmas bityiik onem arzetmektedir.
Dergimiz kaynak yazim kurallari, kaynak yazinin tiiriine gore
agagida tanimlanmigtir.

Dergi Makaleleri i¢in Yazim Kurallari

[Her yazar i¢in] yazarin soyadi, yazarin adinin bas harf[ler]i. Ma-
kalenin bashig1 [yalnizca ilk kelimenin ilk harfi biiyiik, geri kalan-
lar 6zel isim degilse kiigiik olarak]. Derginin ad1 [italik, kisaltilmig
ve her harf 6beginin ilk harfi bityiik olarak]. Yil;cilt(say1):baslangi¢
sayfa numarasi-bitis sf. no. [miikerrer rakamlar ¢ikarilmis ola-
rak].
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Ornek:

Abaraogu UO, Tabansi-Ochuogu CS. As acupressure decreases
pain, acupuncture may improve some aspects of quality of life
for women with primary dysmenorrhea: a systematic review with
meta-analist. ] Acupunct Meridian Stud. 2015;8(5):220-8.

Kitaplar icin Yazim Kurallari

[Her yazar i¢in] yazarin soyadi, yazarin adinin bag harf[ler]i. Ki-
tabin Adi [baglag, soru eki vb. harig, tiim s6zctiklerin ilk harfleri
biiyiik olarak], [varsa] ed. [her editor i¢in] editériin soyadi, edi-
tortin adinin bas harf{ler]i, [ya da varsa] ¢ev. ¢evirmenin soyadi,
gevirmenin adinin bas harf[ler]i, X. ed. [ilk edisyon/baski degilse
X. edisyon/baski oldugu bilgisi]. Yayinevinin kenti: Yayinevinin
ismi; yayimlanma tarihi:gostermek istenirse kaynak gosterilen
sayfa|[lar].

Ornek:
Ankarali H, Cangiir §, Sungur MA. Formiilsiiz Biyoistatistik. Is-
tanbul: BETIM; 2015.

Beauchamp TL, Childress JE Biyomedikal Etik Prensipleri, gev.
Temel MK, 7. ed. Istanbul: BETIM: 2017:263.

Kitaplar Béliimleri i¢in Yazim Kurallari

[Her yazar i¢in] yazarin soyadi, yazarin adinin bag harf[ler]i.
Kitabin boliimiiniin adi [yalnizca ilk kelimenin ilk harfi biyiik,
geri kalanlar 6zel isim degilse kiigiik olarak]. In: [varsa, her editor
i¢in] editoriin soyad, editoriin adinin bag harf[ler]i, (ed.), [ya da
varsa] ¢evirmenin soyadi, gevirmenin adinin bag harf[ler]i (¢ev.),
Kitabin Ad: [tiim esas sozciiklerin ilk harfleri biyiik olarak], X.
ed. [ilk edisyon/baski degilse X. edisyon/baski oldugu bilgisi].
Yayinevinin kenti: Yayinevinin ismi; yayimlanma tarihi:b6liimiin
basladig1-bittigi sayfa.

Ornek:

Beauchamp TL, Childress JE. Ozerklige saygi. In: Temel MK
(cev.), Biyomedikal Etik Prensipleri, 7. ed. Istanbul: BETIM:
2017:153-226.

internet Kaynaklari icin Yazim Kurallan

Internet girisini giren kisinin soyadi, adinin bas harf[ler]i, ya da,
kurumun tam ve agik adi (varsa giri tarihi). Giri baghig: [6zel isim
olmadig siirece sadece ilk kelimenin ilk harfi bityiik olarak]. Eri-
sim: adresi (erisildi: son erisildigi tarih).

Ornek:

T.C. Resmi Gazete (29.6.2019). Eczacilar ve Eczaneler Hakkinda
Yonetmelikte Degisiklik Yapilmasina Dair Yonetmelik. Erigim:
www.resmigazete.gov.tr/eskiler/2019/06/20190629-8.htm (erisil-
di: 12.9.2020).

Tirk Dil Kurumu. Kesme isareti (). Erisim: www.tdk.gov.tr/ice-
rik/yazim-kurallari/kesme-isareti (erisildi: 8.8.2020).

Yayimlanmamus Yiiksek Lisans/Doktora Tezleri icin Yazim
Kurallari

Yazarin soyadi, yazarin adinin bag harf[ler]i. Tezin ad1 [kitap ad1
gibi yazilmis sekilde] (yayimlanmamus yiiksek lisans/doktora
tezi). Yitksek6gretim kurumunun kenti: kurumun ismi: yil [kitap-
larin yayimlandigi yer, yayinevi ve tarih bilgileri gibi].

Ornek:

Barig M. Down Sendromu Baglaminda Segici Kiirtaj Hakkindaki
Etik Argtimanlarin Normatif Analizi (yayimlanmamuis yiiksek li-
sans tezi). Istanbul: T.C. Istanbul Universitesi, Istanbul Tip Fakiil-
tesi, Tip Tarihi ve Etik Anabilim Daly; 2017.

6. GENEL ACIKLAMALAR

Medical Subject Headings (MeSH) nedir?

o Uluslararasi baglica makale tarama dizinleri ve veri tabanla-
rinda, makalelerin siniflandirilmast i¢in kullanilmakta olan,
tibbi-biyolojik terminolojiye standart getirmeyi amaglayan
ve siirekli giincellenen, Ingilizce makalelerin anahtar séz-
ciiklerinin segilebilecegi, genis bir tibbi-biyolojik terimler
dizinidir.

Tirkiye Bilim Terimleri (TBT) nedir?

Ulusal diizeyde tibbi-biyolojik terminolojiye standart getirmeyi

amaglayan, simdilik 186.000 tibbi-biyolojik terim igeren ve sii-

rekli giincellenen, Tiirkge makalelerin anahtar sozciiklerinin segi-
lebilecegi tibbi-biyolojik terimler dizinidir.

Anahtar Sozciikler Neden MeSH ya da TBT Arasindan Segil-

melidir?

o MeSH ve TBT terimleri, ana bagliklar ve alt baghklardan olu-
san, birbiri ile iligkilendirilmis hiyerarsik bir yapr ile kodlan-
muslardir.

«  Boylece tek bir terim ile yapilan aramada, ana basliklar ya-
ninda terimin iliskilendirildigi tiim alt baghklar da otomatik
olarak aramaya dahil edilir.

o Ayni terim, birden ¢ok terminoloji ile tanimlanmis oldugun-
dan, arastirmacinin az veriyle, kolay ve hizl bir sekilde miim-
kiin oldugunca gok makaleye ulagabilmesini saglar.

KISALTMA VE AKRONIMLER

Kisaltilacak sozciigiin ya da sozciik dbeginin ilk gegtigi yerde
parantez iginde verilmelidirler. Ayn1 sézciik(ler) igin tim metin
boyunca ayni kisaltma/akronim kullanilmalidir. Uluslararasi kul-
lanilan kisaltmalar i¢in “Bilimsel Yazim Kurallar1” (Scientific Style
and Format: the CBE Manual for Authors, Editors, and Publishers)
kaynagina bagvurulabilir.

7. YAZININ GONDERIM ASAMASINDA DIiKKAT EDILECEK

NOKTALAR

«  Sorumlu yazar, “TELIF HAKKI DEVIR FORMU”nu doldu-
rup, ¢aligma ile birlikte dergiye gondermelidir.

»  Yazarlar, makaleyi degerlendirmek {izere potansiyel iki ha-
kemin ismini ve giincel iletisim bilgilerini (e-posta, telefon,
faks) Editore Sunum sayfasinda bildirmelidirler. Bununla
birlikte editorlerin hakemleri bizzat segme hakki mahfuzdur.

«  Gonderiler, yazilar TUBITAK ULAKBIM DergiPark sistemi-
ne (http://dergipark.gov.tr/anadoluklin) yiiklenerek gergek-
lestirilmelidir.

o Gonderi sirasinda Editore Sunum sayfasi, kapak sayfasi, ya-
zinin ana metni, Telif Hakki Devir Formu ve varsa gorseller
ayr1 dosyalar halinde yiiklenmelidir.

Yazarlar Internet sitemizdeki hakem degerlendirme formlari-
ni1inceleyerek hakemlerin inceledigi konulara 6zellikle dikkat
ederlerse yazimdaki eksikliklerini hakem siirecinden donme-
den gidermis olurlar. Yine de hakemler her tiirli elestiriyi
yapma hakkina sahiptir.
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Kayseri memleket hastanesi cerrahi servisinden :

Dr. Operatér Serif Korkut.

Ameliyathane hifzussihhasindan bir parca [4]

Ameliyathanelerin sihhi techizatlar1 son zamanlara
kadar heman heman tamamen daha ziyade hastanin

menfaatin1  diigiindtricid bir sekilde temin edilmis
olup ekseri omirleri’ ameliyathanelerde - gegen
operator ve muavinleri ve mistahdimininin istirahat
we seraiti sihhiyeleri nazari itibare almmamstir.
Her ne kadar ameliyathane salonlartin muztarip
beserin ihtiyacatt sthhiyesine tekabiil edecek surette
thzari kanuni isede; burada caliganlarin sihhi serait-
Jerinin dahi distinilmesinin hastalarin mevzubahs
seraitlerini selp etmeyecek bir surette temininde
mahzur olmasa gerek. Operatorden ameliyathane
mmitstahdiminine kadar butin sahislarin selameti binye
ve selameti ruhiye ile galisabilmerinin temini ve
zindegiliklerini muhafaza ve sihhatlerinin korunmast
ameliyathane dahilinde hastalarm daha ziyade, yapilan
-miidabelattan istifadelerini temin maLsadma matuftur.

Yorucu bir operasiyon giniiniin sonuna dogru
ufaf islerin amelivat elemanlarmin amelivathanede
sgayri musait serait altnca vargun ve bitkin dustsleri
neticesi baglangictasi gibi aym mukemmeliyetle
aihayet bulamadidt kabili inkdr degildir. Meslegimiz
her nekadar nizami olarak muayyen bir. saati mesai
kabul etmigse de meslegin hususiyeti dolaysila bazan
saati mesaivi izi misline iblag edici vekayii acile
karsisinda bulunulmaktadir,

Sanayi islerinin tedvirinde erbabi mesai hususi
kavanin ve nmizamattan himaye gordukleri balde
maal'esef cerrahlar icin bir meslek hifzissihhasinin
ademi mevcudiyetinden dolayt bu zama kadar boyle
bir hirhaye viicut bulmamustir.

Ameliyathane mesaisinin operatore, muavinlerine,

ve miistahdiminine ne cihetten muzir oldugunu tetkik -

edecek olursak bunlart su suretle huldsa edebiliriz.

One dojruelfilmis vaziyette uzun middet ayalta
durmalk suretile bedeni ve dimafi say viicude umumi
bir gorgunluk vermektedir. Bu vaziyetle zahir ve
etraft siiflie adalafumn mitlemadi yorgunlugu ne-
ticesi ditztabanlik, varis, 6édeme. ve yorgun kalp
avarizin meydane 'getirir.

Goz Iufzussthhast nokiai nazarindan en  ince
ensiceyi bedeniye iizerindeki sayler esnasinda sahayi
ameliyenin ve operasigon odasuun ya gayri kdfi
derecede veyahut gozit kammagtiracak surette parlal,

(+) Bu husustaki daha mufassal yazimz hazirlaumak
fizeredir. Bildhare nesrolunacaktir,

Dr. Serif Korkut.

ve mebzul lenwiri gézlerin yorulmasiu ve géz yor—
gunlugu ve adalalt ayniyyedeki gerginlik dolayisia
afridar ve ¢oz kamasmasum wve binnetice bag afri-
lart husule getirir. Bittabi seve seve meslefje siilitk
etmig bizim gibi hadimi beseriget insanlar igin bu
tehlikeler bir miiddeti muwakkata igin kabul edile—
bilirsede bittitn émriinit hastalaruun dertlerile elem—
nak olarak gegiren kesanda bu gibi mahazirin
éniine gegmek devcnlt lehlikeyi bertaraf etmek igin
zararidir.

Uzun middet ameliyata mitheyya hastalarur
narkozlart esnusinda  hastarn  muhitinden  etrafa
doffru kesafeti azalmak lizere narkoz buharlarda
karwgtke bir havayt teneffiis etmek ameliyathanelerde
calisanlar irin umumi bir halsizlik ve sakikalar ve
belki tedrici surette her giin bir miktar teneffiis.
edilen bu _hava heniiz esaslart tesbit edilmemis olan
bir takim fesemmiun al@matr tevlit etmektedir.

Stcale operasiyon odalarinda hastaun menfeatine
olarak uzun middet kalmak ve her giin bu haletin

- temadisi umumi bir bitginlik ve bag ajriart husule

getiriyor.

Bu tehlikelerin bir ¢oklarindan az bir dikkat ve
basit tedabir ile tamamen' veya kismen igtinap
minmkindiir. Bir ¢ok defalar meslegimi% muntesipleri
bu gibi seylere eskiden aliskinlik neticesi ehemmiyet
vermemekle kalirlar. Bir ¢ok operatorler tedrici
surette farkina varmayarak bu gibi avariza tnsiyet
peyda etmis ve ayakta durarak ameliyat yapmakta
bulunmaktadirlar. Halbuki bir takim ameliyatlarin
oturarak aym sekilde veva daha iyi surette yapimak
imkani vardir. Ve netekim Tubmgpn kliniginde
yiizde seksen ameliyeler bu sekilde icra edilmek-
tedir.

Ziyanin fazlaligi cok defalar azligindan cok muzirdis.
Ve ziyanin inenbaina dogru tevecctih,etmis bulunmak
gozlerikamastirir. Bir sahayi ameliyenin, sathini ve
(relief) ini hi¢ Kendini yormadan kavrdyabilmek
icin goz bir ¢ok defalar kamastirict ‘ziyadan ziyade
golgé ister. Urhumiiyetle ameliyat odaSinin bir camlt
kutu gibi bir ¢ok taraflardan tamamen bityik pen -
gererelerle tezyini hi¢ dogru ve maksada muvafik
degiidir.

Tabii ziya umumiyetle yalmz bir taraftan

ve yalniz yukaridan gelmelidir. Bir ¢ok aynalarla
miicehhez golgesiz sun’l tenvirat aletleri daha ziyade

Anadolu Klinigi, Y1l 1, Sayi 1, Mayis 1933
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yorucudur. Tabii golge teskil eden bir lamba ile
tenvirat muhakkak tercih edilmelidir. Yalniz bu bir
tek ziya menbai odanin her yerine konulabilmesiicap
ederki her zaman ameliyat masasimn en dogru
olarak tenviri mumkiin olsun.. Ve inikast ziyadan
siyanet edilmis bulunsun. Bize matlup evsafta bu
zamana kadar icat edilmis olan tenvir cihazlar! igeri-
sinde Cays operasion lambast iyi vazife gorebilir.
Mafsalli olusu dolayisila istenilen irtifaa ayar edile-
bildigi gibi ameliyat sahasina tevecciih i¢in de istenilen
zaviye halinde kivrilabilir. Hali hazirda amelivatha-
neler eski parlak, goz kamastirict beyaz renklerden
uzaklastirilmaktacdir. Hatta bu hususta o kadar ifrata
varilmustirki bazi miellifler koyu renkte divarlari ve
siyah ortileri temizlfk noktai nazarindan her daim
kullanilan beyaz renkten daha ziyadc gozii az yordugu
igin tavsiye etmislerdir. o

Narkoz gazlerinin teneffiisiinden miitevellit zararlar
bertaraf etmek gayesile miteveffa Perthes Tiibingen
kliniginde bir tertibat husule getirmis ve bu tertibati
narkoz buharile diliic ameliyat salonu havasimi emmek
.esasina istinat ettirmistir. Son zamanlarda bunlarin daha
miikemmelleri yapilmig isefle bityiik olmayan kliniklerde
cok killfet ve masrafi mileddi oldugu i¢in gimdilik- boyle
seyleri tavsiye etmek dogru degildir. Bu hususta daha
ekonomik ve daha iyi hizmet ettiine kani bulundugum
Tiibingen cerrahi kliniginin istimal etmekte oldugn vanti-
latorler iyi hizmet gormektedirler. Bu vantilatorler
ufak, elektrikle miiteharrik, kanadmin kutru 0,25 sant.
m. dir. Bu vantilatorlerin husule getirdigi hava cereyani
o sekilde vazolunuyorki operator ve muavinleri {izerinden
narkoz buharlarin: iflesin ve daha ince bir surette odamn
diger taraflarina yaysin. Bu muavin vasait burun ve afiz
dahilindeki miidahelat1 cerrahiyede ( kurt agzi, tavsan
dudadi ) heman heman operatér ve muavinlerini maddei
muhaddirenin bir kismu mihimmini insak etmekten
siyanet ediyor. Ve avarizatt malumeden  ( bas afrist ve
saire.. ) muhafaza ediyor.

L]

Operatér ve muavinleri narsilen gazi kullamlalidanberi
bu avarizdan daha ¢ok miiteessir olmaya baglanuslardir.
Bu sekil narkoz eger vantilitérle dafitilmamis olsa ya
narsilen gazt tamamen kullanilmaktan feraat ve yahut
bu nevi maddeyi mubaddire istimali tahdit olunmak
zarurati hasil olinus olurdu.

Maddeyi muhaddirenin etrafa yayilan buharati bu suni
hava cereyanile. tamamen zail olmadii ve yalmz diliie
edildifine nazaran ameliyat odasimn’ biitiin havasinin
fena bir gckilde muzir hale ifragi mevzubahs olabilirsede
ameliyat odasinin kafi derecede biiyiik olugu ve biitiin
ameliyathanenin evvelce kafi derecede temiz hava ile
ve bildhere odamin havasimn yiiksek tabakasini daha
fazla imla eden maddeyi muhaddirenin ( vasisdas ) penci-
relerile harice tebidi ve yahut tavan altina vazedilmis
vantilatér vasitasile tebiti ve tecdidi hava tegkilat1 bu
gibi mahaziri bertaraf eder. Bu noktayr dazardan ameli-
‘yathanelerin oldukga biiyiik olmasl zarureti vardir.

Yukarida . arpettifim Kirschner tarafmmdan yapilms
vantilatorler Tibingen klinifinde miiteharrik, muhtelif
irtifalara ve muhtelif vechelere ayar edilebilir, mafsallx

portatif vantilatorler her ameliyat masas1 igin birer
danedir., Emme tarzila havayr tecdit eden Perthes |
tertibatinin yapamadift bir menfaat: dahi bu vantilatorler
husule getirmektedirler.

Operatoritc. ve muavinlerini

serinletirler.

Maddeyi muhaddire ile uyutulmus sahis, hararet
ayar eden merkezin felcinden dolay: soguk kanlilik
hususiyeti iktisap ettiginden ve ameliyyat masasmda
gayri kafi giydirilmis oldugundan ameliyat o:lalarme
fazla derecede 1sitmak n1ecburiyetindeﬁz. Misade:
olunan asgari ameliyathane dereceyi harareti zait 23
santigrattir.

Saatlerce siiren ruhi ve bedeni mesal bu- gibi
yiksek derecede isitilnug odalarda - sicak yaz giin—
lerinden bahsetmeyorum - muzir ve yorucu oldugu
malumdur. Tste bu ufak vantilatorler operatori ve
muavinlerine serinlendirmek suretile takdir edileme~
yvecek derecede faideli oluyorlar. Arzu edilen bu
hava cereyant ve lizum eden sermlik vantilatordeki
hususiyet yani mafsalli olusu ldolaylsxla_ istenildigk
kadar takrip ve arzu edidigi kadar asagi yukar:
dyar edilebilecek bir surette bir sehpaya merbuttur.
One arkaya dogru harcketleri, her istenilen tarafa
kullanilabilmesi ve her vecheye tevcih olunusu dola-
yisila operatoriin ve muavinlerinin bas ve ensesini
ve kismi ulvi’i sadri dogrudan dogruya serinletir.
Havay: gayet hafif bir sekilde dalgalandirarak nar~
koz gazlarii alup gétirir. Tabiatile bu sekilde iken
hava cereyaninin eyi ve sicak surette ortilmis olan
ameliyyat masasindaki hastalarin ve sahai ameliye-
nih ve sahai ameliyeden ¢ikmig ahsanin usiitilme-
sine karst gelmek miumkindir.

Ameliyyat sakkindan harice ¢tkmis muhteviyat
bir kompresle ortiilebilir ve bu vantildtérlerin ope-
ratér ve muavinleri igin hayati bir tertibat oldugunu
bilmelidir. Ben tiibingen cerrehi kliniginde bu elek—
trikli kiictik vantilitérlerden el yikma odasinda da
kullanildigini gordum. El yikama odalarinin dogru—
dan dogruya ameliyat odasile irtibatt halinde yikan—
ma odalarinda da bulunmas: zaruridir. Bu vantili~
torlerin’ yaralar1 enfekte edici toz tabakalarmi ayak~
landirdig1 sorulabilir. Tibingen kliniginde yapilam
tecrilbelerde agar. pilaklarmin istiine vantilitorla
vantilitérsiiz hava, tabakalariyle ‘diisen ciiseymats
saymakla bu korkunun varit olmadigi tesbit ‘edil-
migtir. Profesor Kirschnerin yannda calighiim an—
larda klinigi ziyarete gelen harict ve dahili mem—
leket bir cok profesérlerin bu hadiseye karsi cesa-
retlendiklerini ve boyle bir seyi uzun miiddettenberi
ditgiindiikleri halde bu ane kadar sahai cesarete
gepgemediklerini gok kerre isittik.
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