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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,

Bilim, sonsuz bir yolculuktur; bazen kesin dogrulara ulasirken, bazen de
yeni sorularin pesine daseriz. Tipki kesfedilmemis denizlerde rotasini ara-
yan bir gemi gibi, bilim insanlari da bilinmeyenin derinliklerine cesaretle
yelken acar. Ancak bu yolculuk, yalnizca bilgiye ulasmaktan ibaret degildir;
etik degerler cercevesinde ilerlemek, bilimi anlamli ve strdurdlebilir kilan
en dnemli unsurdur. Bilimin 1sigini karanhkta gtvenle tasimak, ancak du-
rastluk, seffaflik ve etik sorumluluk ilkelerine bagli kalmakla mamkanddar.

Anadolu Klinigi Tip Bilimleri Dergisi olarak, bu bilimsel yolculukta arastir-
macilarimizin 6zverili calismalarini, hakemlerimizin titiz degerlendirmeleri-
ni ve yayin kurulumuzun disiplinli cabalarini bayuk bir takdirle karsiliyoruz.
Her bir arastirma, bilimin engin denizine birakilan bir pusula misali, yon
gbsterir, ufkumuzu genisletir ve insanliga deger katar.

Bu dogrultuda, dergimizde yayimlanan her calismanin yalnizca bilimsel
katki saglamakla kalmayip, ayni zamanda etik ilkeler dogrultusunda yU-
rltuldagunt bir kez daha vurgulamak isteriz. Cunkd bilimsel ilerlemenin
temeli, etik degerlerle harmanlandiginda kalici ve glvenilir hale gelir. Acik
erisimli yayincilik anlayisimizla bilgiye erisimi kolaylastirirken, bilginin dog-
rulugunu ve gavenilirligini de en Ust seviyede tutmaya devam ediyoruz.

Bilim yolculugunda etik ilkeleri kendine rehber edinerek dézveriyle yayinci-
lIgini strdaren dergimiz, siz degerli okuyucularimiza 15 arastirma makalesi,
1 olgu sunumu ve 2 derlemeden olusan yeni sayimizi sunmanin gururunu
yasamaktadir.

Degerli yazarlarimiz, hakemlerimiz ve okuyucularimiz; bilime olan katkila-
riniz ve destekleriniz icin en icten tesekkurlerimizi sunuyor, bu yolculukta
sizlerle birlikte ilerlemekten duydugumuz mutlulugu paylasmak istiyoruz.
Yeni yilin hepimize saglik, mutluluk ve huzur getirmesini temenni ediyoruz.

Saygilarimizla,

Doc. Dr. Sedat Akbas
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~ PRENSIPLERI

YEDINCI EDiISYON
TOM L. BEAUCHAMP - ]AMES F. CHILDRESS

CEVIREN
M. KEMAL TEMEL

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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The OGGI1 Ser326Cys polymorphism and its association with DNA damage and DNA repair in
papillary thyroid cancer

OGGI Ser326Cys polimortizmi ve papiller tiroid kanserindeki DNA hasari ve DNA onarimi ile iliskisi
Caglayan Akkaya Engin, Hakan Yavuzer, Serkan Teksoz, Selen Soylu, Meltem Mete, Serap Yavuzer,
Ali Ata Tuz, Mehmet Guven, Yildiz Dincer

Opinions and considerations of obstetrics and gynecology specialists on cesarean section:

A qualitative study in Sakarya province

Kadin hastaliklari ve dogum uzmanlarinin sezaryen dogum ydntemi ile ilgili gorts ve ddstnceleri:
Nitel bir calisma, Sakarya ili 6rnedi

Nese Asici, Elif Kose, Hasan Cetin Ekerbicer

Obstriiktif uyku apne hastalarinda kisa form-36 ve Diinya Saglk Orgiitii yasam kalitesi
blceklerinin karsilastiriimasi

Comparison of short form-36 and World Health Organization quality of life scales in patients with
obstructive sleep apnea

Filiz Manga Gunaydin

Evaluation of family planning services: A district example in istanbul
Aile planlamasi hizmetlerinin dederlendirilmesi: [stanbul'da bir ilce érnedi
Mehmet Sait Deger, Seyma Halac, Muhammed Atak

Clinical characteristics, outcomes, and prognostic factors of patients with systemic rheumatic
diseases in medical intensive care unit: A retrospective single center study

Medlikal yogun bakim Gnitesinde takip edilen sistemik romatolojik hastaligi olan hastalarin klinik
ozellikleri, sonuclarr ve prognostik faktorleri: Retrospektif tek merkezli calisma

Tuba Demirci Yildirim, Stleyman Yildirim, Cenk Kirakli

Nadir bir orbital patoloji: Persistan hiperplastik primer vitreus
A rare orbital pathology: Persistent hyperplastic primary vitreous
Muhammed Akif Deniz, Aydin Aslan

What have we learnt as orthopaedic surgeons? Pandemic surveillance of surgically treated
fracture patients

Ortopedik cerrahlar olarak ne égrendik? Cerrahi tedavi géren kirik hastalarinin pandemik
stirveyansi

Murat Tasci, Sedat Duman, lhsan Ozdamar

The structural effects of transcranial magnetic stimulation on hippocampal subfields in
Alzheimer's disease

Alzheimer hastalidinda transkraniyal manyetik stimdlasyonun hipokamypal alt alanlar (zerindeki
vapisal etkileri

Halil Aziz Velioglu, Betul Sumbul Sekerci, Taha Hanoglu, Ali Behram Salar

Investigation of the effect of Severe Acute Respiratory Syndrome Coronavirus 2 pandemic on
autoantibody positiveness evaluated by the indirect immunofluorescence assay

Indirekt immunofloresan testi ile dederlendirilen otoantikor pozitifiiklerine Siddetli Akut Solunum
Yolu Sendromu Koronavir(isi 2 pandemisinin etkisinin arastirilmasi

Zeynep Dilara Karamurat, Emel Caliskan, Emel Akbas, Sukru Oksuz, Idris Sahin
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The effects of blood lactate level on mortality in patients developing sepsis in intensive care unit
Yogun bakim (nitesinde sepsis gelisen hastalarda kan laktat dizeyinin mortalite tizerine etkisi
Mustafa Tomruk, Baris Balasar, Esma Eroglu

Classification of human monkeypox with the Fuzzy C-Means Algorithm using image
processing methods and Haralick texture parameters

Goruntd isleme yéntemleri ve Haralick doku parametreleri kullanilarak insandaki maymun cicedi
hastaliginin Bulanik C-Ortalamalar Algoritmasi ile siniflandiriimasi

Senem Gonenc, Ozge Pasin

Cocukluk cagi menenijitinde serum ve beyin omurilik sivisi prokalsitonin diizeyleri ve akut faz
gostergeleri ile iliskisi

The serum and cerebrospinal fluid procalcitonin levels and their relationship with acute phase
reactants in childhood meningitis

Derya Ozmen

Do nurses follow the “Right Response”? Mixed methods research
Hemsireler “Dodru Yanit” takip ediyor mu? Karma ydntem arastirmasi
Cevriye Ozdemir, Seda Sahan

The state of knowledge of nurses and factors influencing it regarding vegetarian/vegan diet
Hemsirelerin vejetaryen/vegan beslenme hakkindaki bilgileri ve etkileyen faktorler
Ayse Kabuk, llayda Turkoglu, Demet Inangil, Afife Yurttas, Merdiye Sendir, Demet Duman

Evaluation of disaster medicine knowledge levels and e-learning attitudes among prehospital
healthcare personnel: A case study of Istanbul

Hastane 6ncesi sadlik personelinin afet tibbi bilgi diizeyi ve e-6grenme tutumlarinin
degerlendirilmesi: Istanbul 6rnedi

Ahmet Dogan Kuday, Tugba Ozcan, Kerem Kinik, Cuneyt Caliskan

CASE REPORT / VAKA SUNUMU

Anesthesia management of a pediatric patient with Wolf-Hirschhorn Syndrome: A case report
Wolf-Hirschhorn Sendromlu pediatrik bir hastanin anestezi yénetimi: Olgu sunumu
Erol Karaaslan

REVIEW / DERLEME

Artificial systems for the diagnosis of Meniere’s disease: A review
Meniere hastaliginin teshisinde Yapay Sistemler: Bir Derleme
Huri Nur Coskun, Cagri Yildiz, Omer Faruk Calim, Emrah Gunduz

Investigation of neurogenic dysphagia in commonly seen neurological diseases

Sik gérilen nérolojik hastaliklarda nérojenik disfajinin arastirilmasi

Muberra Tanriverdi, Senanur Duzenli, Merve Sevinc Gunduz, Ayca Arslanturk Yildirim, Aysenur
Erekdag
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The OGG1 Ser326Cys polymorphism and
its association with DNA damage and
DNA repair in papillary thyroid cancer

OGG1 Ser326Cys polimorfizmi ve papiller tiroid
kanserindeki DNA hasari ve DNA onarimi ile
iliskisi

Abstract

Aim: Hydrogen peroxide‘ locally produced during thyroid hormone synthesis, leads to oxida-
tive stress in the thyroid gland. Defective repair of oxidative DNA lesions contributes to tumor
development. This study aimed to understand the importance of DNA damage and repair on
thyroid cancer development through the impact of the DNA repair gene OGGI Ser326Cys
polymorphism that has clinical significance in untreated patients with papillary thyroid can-
cer.

Methods: The study was performed with 70 patients with papillary thyroid cancer and 73 vol-
unteers as control. In lymphocytes, endogenous DNA damage, H,0_-induced DNA damage,
and DNA damage after repair were determined by comet assay. The polymerase chain reac-
tion-restriction fragment length polymorphism method was performed for OGG1 genotyping.
Results: Endogenous DNA damage, H,0,-induced DNA damage, and DNA damage after re-
pair were higher in patients with thyroid cancer than in the controls (P<0.001). An association
was determined between the OGG1 Cys326 allele and increased risk for the development of
papillary thyroid cancer. No significant difference was determined between cases carrying
different OGGI genotypes for endogenous DNA damage, H,0,-induced DNA damage, and
DNA damage after repair in the study groups.

Conclusions: Endogenous DNA damage and cell susceptibility to oxidation increase, and
DNA repair is impaired in patients with papillary thyroid cancer. However, the OGG1 Ser-
326Cys polymorphism is not responsible for the DNA repair defect.

Keywords: DNA damage; DNA repair; polymorphism; thyroid neoplasm

Oz

Amag: Tiroit hormonu sentezi sirasinda lokal olarak Uretilen hidrojen peroksit, tiroit bezinde
oksidatif strese yol acmaktadir. Oksidatif DNA lezyonlarinin kusurlu onarimi ttmor gelisimine
katkida bulunur. Bu ¢calismada, tedavi edilmemis papiller tiroit kanserli hastalarda, DNA hasari
ve DNA onariminin tiroit kanseri gelisimindeki roltntn, klinik énemi olan DNA onarim geni
OGG1 Ser326Cys polimorfizminin Uzerinden belirlenmesi amaclandi.

Yontem: Calisma papiller tiroit kanserli 70 hasta ve kontrol grubu olarak 73 gonullt ile ger-
ceklestirildi. Lenfositlerde endojen DNA hasari, H,O, ile indtklenmis DNA hasari ve onarim
sonrasli DNA hasari Comet yontemi ile belirlendi. OGG1 genotiplemesi icin polimeraz zincir
reaksiyonu-kisitlama fragman uzunlugu polimorfizmi yontemi uygulandi.

Bulgular: Tiroit kanserli hastalarda endojen DNA hasari, H,O, ile indtklenmis DNA hasari ve
onarim sonrasli DNA hasari kontrollere gére daha yuksekti (P<0.001). OGG1 Cys326 aleli ile
papiller tiroit kanseri gelisme riskinin artmasi arasinda bir iliski belirlendi. Calisma gruplarinda
farkli OGGI genotipi tasiyan olgular arasinda endojen DNA hasari, H,0, ile indtklenmis DNA
hasari ve onarim sonrasi DNA hasari acisindan anlamli bir fark saptanmadi.

Sonug: Papiller tiroit kanserli hastalarda endojen DNA hasari ve hiicrenin oksidasyona duyar-
lihgr artmakta, DNA onarimi bozulmaktadir. Ancak OGG1 Ser326Cys polimorfizmi DNA onarim
defektinden sorumlu olmadigi gosterilmistir.

Anahtar Soézciikler: DNA hasari; DNA onarimi; polimorfizm; tiroid kanseri
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INTRODUCTION

The most prevalent endocrine system cancer is thyroid
cancer. Thyroid tumors develop due to point muta-
tions frequently in Rat sarcoma (RAS) or B-Raf Proto-
Oncogene, Serine/Threonine Kinase (BRAF) genes,
and translocations in RET/PTC or PAX8/PPARy
genes (1, 2). The most important mutagenic factor for
thyrocytes is radiation, which causes tumor develop-
ment through the excessive production of reactive
oxygen species (ROS). The thyroid gland produces
large amounts of hydrogen peroxide (H,0,) to oxidize
iodide for thyroid hormone biosynthesis. This creates
a potentially mutagenic environment through ROS
production (3, 4). By attacking DNA, ROS causes oxi-
dative DNA damage. Base oxidation and DNA strand
breaks occur due to oxidative DNA damage. The most
common and harmful oxidative DNA damage is 8-hy-
droxydeoxyguanosine (8-OHdG). Oxidized guanine
can lead to GC-TA transversion mutation (5).

DNA repair plays a pivotal role in the maintenance
of genetic integrity. Defective DNA repair is a con-
tributory factor in carcinogenesis. A low DNA repair
potential is attributed to an increased risk for many
cancers, including thyroid cancer (6,7). There are indi-
vidual differences in cancer risk. These differences may
arise from single nucleotide polymorphisms in DNA
repair genes. 8-OHdG is repaired by the base excision
repair system. 8-oxo-deoxyguanosine DNA glycosyl-
ase 1 (OGGL) excises 8-OHdG adducts. 8-OHdAG ap-
pears in the bloodstream and is excreted in the urine
(8). The Ser326Cys; rs1052133, is the most common
OGGI gene polymorphism. The polymorphic OGG1-
Cys326 protein has lower enzymatic activity than the
common OGG1-Ser326 protein (9). This means that
more mutations may accumulate due to oxidative
stress in individuals homozygous for OGG1-Cys326.

There is no study investigating the association
between Ser326Cys polymorphism and OGG1 DNA
damage in patients with papillary thyroid cancer. In
the present study; firstly, the determination of endog-
enous DNA damage, susceptibility to in vitro oxida-
tion by H,O,,
patients with papillary thyroid cancer. Secondly, the

and repair level after H,O, treatment in

influence of OGGI1 Ser326Cys polymorphism on all

these parameters was evaluated.

I
MATERIAL AND METHODS
This study was approved by Istanbul University Cer-

rahpasa Medical Faculty Ethics Committee (date:
02.04.2013, decision no:A-33). All individuals signed
informed consent.

70 patients with papillary thyroid cancer were
recruited from the Department of General Surgery,
Cerrahpasa Medical Faculty Hospital. The number of
samples was approximately determined with G*Power
3.1.9.7 software. Using a T-test with a error = 0.05 and
apower of 1-B = 0.95, we determined that the required
sample size for each study group was 71 individu-
als, and the total sample size was 142. Based on this
calculation, we formed a control group of 73 healthy
volunteers who matched our exclusion criteria and a
patient group of 70 volunteers who were diagnosed
with papillary thyroid cancer for the first time. All pa-
tients were newly diagnosed, and none of them had
undergone anti-cancer therapy previously. The diag-
nosis of thyroid cancer was based on ultrasound and
fine-needle aspiration and confirmed by the pathol-
ogy reports after resection of the tumors. The control
group was composed of 73 patients who were age and
gender-matched, had no history of cancer, and had no
family history of any cancer. Patient and control fea-
tures are presented in Table 1. Subjects with acute or
chronic inflammatory diseases, infectious diseases,
liver and kidney dysfunction were excluded from the
study. None of the study cases were smokers and were
taking antioxidant supplements.

Lymphocyte isolation

Blood samples were taken into heparinized tubes by
venipuncture before the surgical operation. Lympho-
cyte isolation was performed immediately. For isola-
tion, gradient density centrifugation was performed
using histopaque 1077 (Sigma-Aldrich 10771, Ger-
many). The collected lymphocytes were washed with
phosphate-buffered saline solution and then suspend-
ed in Roswell Park Memorial Institute medium (RPMI
1640) (Sigma-Aldrich 10771, Germany) containing
10% dimethyl sulfoxide (DMSO) (Sigma-Aldrich
10771, Germany) and 60% fetal bovine serum (FBS)
(Sigma-Aldrich 10771, Germany). The trypan blue ex-
clusion assay evaluated cell viability (10).

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1
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Endogenous DNA damage

Endogenous DNA damage in lymphocytes was eval-
uated for strand breaks by applying the comet assay
as described previously (11). In brief, the cells mixed
with low-melting-point agarose were placed on the
agarose gel layer on a microscope slide. The lysis was
performed with non-ionic detergent and hypertonic
lysis solution. After washing steps, the microscope
slide was treated with a high alkaline solution (pH >
11) to unwind supercoiled loops.

Strand breaks appear alkali labile sites. Subse-
quently, electrophoresis was carried out. The breaks
migrated towards the anode, giving a comet-tail ap-
pearance, whereas undamaged DNA remained within
the comet head. Comet images were visualized using
the fluorescent staining method. After staining with
ethidium bromide, comet images were detected with a
camera-equipped fluorescence microscope (Olympus
BX51T-32H01). Tail moments were measured with the
image analysis software package (Metasystems, Ger-
many). Two slides were studied for each case. A single
observer blinded to the subject’s diagnosis scrutinized
50 randomly selected cells on each slide (100 cells in
total). The tail moment, which is the product of the tail
length and the percentage of total DNA in the tail, was
used to express the DNA damage.

H:20:-induced DNA damage and DNA
damage after repair
As is customary in the comet assay, cells were implant-
ed in an agarose layer on two distinct microscope slides
to assess H,0,-induced DNA damage and DNA dam-
age after repair. The slides were incubated on ice with
50 mM H,O, in phosphate-buffered saline solution for
40 min. The slides were washed to remove H,0, and
then put into lysis solution. After washing one of the
slides were treated with OGGI enzyme a damage-spe-
cific repair endonuclease for 1 hour at 37°C, whereas
latter was not threated. This enzyme generates addi-
tional breaks at sites containing 8-OHdG. After the
enzyme treatment the slides were washed, electropho-
resis was applied as previously mentioned.

Every slide was produced twice for every case. For
every slide, the mean values of the tail moment of the
cells were computed for every research group.

3 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

Genotyping of OGGT codon 326

A Nucleo-Spin DNA purification kit (Macherey-Na-
gel GmbH, Duren, Germany) was used to extract ge-
nomic DNA from lymphocytes. The OGG1 Ser326Cys
polymorphism was determined by the polymerase
chain reaction-restriction fragment length polymor-
phism (PCR-RFLP) method, as previously described
(12). The sequences of the primers were HOGGI1FE:5’-
GGAAGGTGCTTGGGGAAT-3’ and HOGGIR:5-
ACTGTCACTAGTCTCACCAG-3’ The amplification
process involved a 5-minute denaturation at 95°C, fol-
lowed by 30 cycles of 95°C for 30 seconds, 58°C for 30
seconds, and 72°C for 1 minute each. After the reac-
tion, a 7-minute incubation step at 72 °C was added.
The PCR product is 200 bp long and digested with SatI
at 37 °C for 16 hours, yielding a single 200-bp band
for the homozygous Ser/Ser hOGG1 variant, a single
100-bp band for the homozygous Cys/Cys hOGG1
variant, and double bands of 200 and 100 bp for the
heterozygous Ser/Cys hOGG1 variant. The fragments
were separated using a 3% high-resolution metaphor
agarose gel. Figure (Figure 1) illustrates the gel show-
ing the genotypes of OGG1 Ser326Cys. Finally, the
PCR-RFLP results were validated using the real-time
PCR method.

Statistical analysis

IBM Statistical Package for the Social Sciences package
program version 22.0 (SPSS Inc., Chicago, IL, USA)
for Windows was used for statistical analysis. Be-
cause the data were not normally distributed, variables
were reported as median (min-max). The measured
parameters in the thyroid cancer and control groups
were compared with the Mann-Whitney U test. The
differences between endogenous DNA damage, H,O,-
induced DNA damage, and DNA damage after repair
in each group were compared with the Kruskal-Wallis
test. Then, binary data were compared with the Mann-
Whitney U test. The Pearson Chi-Square or Fisher’s
exact tests (two-sided) were used to determine the re-
lationship between genotypes and alleles in the control
and thyroid cancer groups and the deviation of geno-
type distribution from the Hardy-Weinberg equation.
The combined odds ratio (OR) with a 95% confidence
interval (95% CI) was calculated to assess the asso-
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ciation between the thyroid cancer risk and the Ser-
326Cys genotype of the OGGI gene. Spearman cor-
relation coeflicient was used to examine correlations
between the variables. The P value less than 0.05 was
considered statistically significant.

|
RESULTS

As shown in Table 2, endogenous DNA damage,
H,0,-induced DNA damage, and DNA damage after
repair in peripheral lymphocytes of patients with thy-

roid cancer were found to be higher than those in the
controls (p<0.001). The representative images of pa-
tients from the comet assay with their corresponding
controls are shown in Figure 2. The Hardy-Weinberg
equilibrium was observed in the dispersion of OGG1
Ser326Cys genotypes between thyroid cancer patients
and controls (p>0.05). Significant differences existed
between patients with thyroid cancer and control cas-
es for the genotype distribution and allele frequencies.
The distribution of OGG1 Ser326Cys genotypes in
the thyroid cancer and control groups is given in the
Table 3. OGGI1-Cys326 allele and genotypes carrying
this allele (Ser326Cys+Cys326Cys) were found to be
associated with an increased risk for the development
of papillary thyroid cancer. Neither in the patients
with thyroid cancer nor the control group, a signifi-
cant difference was determined between the OGG1
Ser326Cys genotypes for endogenous DNA damage,
H,0,-induced DNA damage, and DNA damage after
repair (Table 4).

No significant correlation exists between thyroids
hormones (T3, T4, TSH) and endogenous DNA dam-
age, H,0,-induced DNA damage, and DNA damage
after repair.

—
DISCUSSION

The thyroid gland may be exposed to more oxidative

stress than other tissues. Because a high level of H,0, is
produced in the thyroid gland to act as a co-substrate
in hormone biosynthesis. H,O, is produced in the
thyroid by one or two NADPH oxidases at the apical
membrane of thyrocytes to oxidize iodide and then
incorporate it into the thyroglobulin (3,13). On the
other hand, H,0, acts as an oxidant and induces the

Figure 1. An illustration of the OGG1 Ser326Cys genotypes on the
gel. For the 326Cys variation, the 200-bp PCR product is broken
down into two 100-bp fragments by Fnu4HI, while the 326Ser allele
remains undigested. Lane 1, 100-bp ladder size marker; Lane 2 and
Lane 3, a Ser/Ser homozygote; Lane 4, a Ser/Cys heterozygote; Lane
5, a Cys/Cys homozygote; Lane 6, undigested products of PCR.

Control Patient with Thyroid Cancer

Endogenous
DNA

damage

H20:-
induced
DNA

damage

DNA
damage
after repair

incubation

Figure 2. Representative comet assay images show endogenous
DNA damage, H,0,-induced DNA damage, and DNA damage after
repair in the control and patients with thyroid cancer.

formation of ROS that constitute a potentially muta-
genic environment in thyrocytes, leading to cancer de-
velopment (4,14). Therefore, an efficient DNA repair is
essential to prevent oxidative damage-induced muta-
genesis in the thyroid gland. Unfortunately, compared
to other tissues, thyroid tissue detected an 8-10-fold
higher spontaneous mutation rate (15). This brings to
mind defective DNA repair in thyrocytes. Masha et al.

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1
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Table 1. Demographic and clinical data of the study groups.

Thyroid Cancer Group Control Group P
(n:70) (n:73)
Age (year) 49 (24-79) 54 (20-69) 0.060
Gender Men 15 23
‘Women 55 50
T3 (pg/mL) 3.22 (0.26-4.25)* 1.20 (0.86-3.17) 0.000
T4 (ng/dL) 1.21 (0.05-2.54) 1.23 (0.98-1.60) 0,540
TSH (uU/ml) 1.84 (0.01-100.00) 2.13 (0.50-10.46) 0.096
*versus control group
T3: Triiodothyronine, T4: Tetraiodothyronine, TSH: Thyroid stimulating hormone, n: Number
Table 2. Endogenous DNA damage, H,0,-induced DNA damage, and DNA damage after repair in the study groups.
Thyroid Cancer Group Control Group P
(n:70) (n:73)
Endogenous DNA damage 0.81 (0.36-1.63)* 0.32 (0.19-2.12) 0.000
(Tail Moment)
H,0,-induced DNA damage 2.36 (0.91-5.70)° 1.81 (1.46-4.19) 0.003
(Tail Moment)
DNA damage after repair 1.03 (0.43-1.83)° 0.52 (0.29-0.76) 0.000
(Tail Moment)
*versus control group, ® versus control group, n: Number
Table 3. Distribution of allele and genotype frequency of OGG1 Ser326Cys polymorphism in the study groups.
Thyroid Cancer Group Control Group OR(95% CI) P
n (%) (n%)
0GG1-326
Ser/Ser 30(43%) 44(60%) Reference
Ser/Cys +Cys/Cys 40(57%) 29(40%) 2.02(1.04-3.94) 0.037
Ser allele frequency 0.43 0.60 Ref
Cys allele frequency 0.57 0.40 1.99(1.13-3.49) 0.016

Ser: Serine, Cys: Cysteine, OGG1: 8-oxo-deoxyguanosine DNA glycosylase 1, OR: odds ratio, n: Number

Table 4. Endogenous DNA damage, H,O,-induced DNA damage, and DNA damage after repair according OGG1 Ser326cys genotypes.

Endogenous
DNA damage

H,0,-induced DNA damage DNA damage after repair

Control Group
Ser/Ser (n=44) 0.31 (0.19-0.40)
Ser/Cys+Cys/Cys (n=29) 0.32 (0.19-0.39)
p* 0.760
Thyroid Cancer Group

Ser/Ser (n=30) 0.72 (0.40-1.56)
Ser/Cys+ Cys/Cys (n=40) 0.83 (0.360-1.630)

p* 0.630

1.79 (1.49-4.19) 0.46 (0.21-0.76)

1.82 (1.66-2.08) 0.49 (0.29-0.74)
0.800 0.960
2.09 (1.26-4.36) 1.01 (0.55-1.83)
2.50 (0.91-5.70) 1.04 (0.43-1.53)

0.250 0.640

* p values in each set refer to comparisons between cases with Ser/Ser and Ser/Cys+ Cys/Cys genotypes. Ser: Serine, Cys: Cysteine
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(7) reported mismatch repair deficiency in papillary
thyroid tumors. Karger et al. (16) determined down-
regulated DNA repair genes (OGGI1, Mut Y homo-
log (MUTYH), and endonuclease III) and increased
8-Ox0G in the nucleus of follicular thyroid carcinoma,
compared with follicular adenoma. They suggested
that oxidative stress and consequent transcriptional
dysregulation in thyrocytes cause mismatch repair de-
ficiency and potentiate papillary thyroid tumorigen-
esis. Similarly, we discovered in the current study that
thyroid cancer patients had reduced in vitro repair of
DNA damage caused by H O, treatment in peripheral
lymphocytes compared to controls.

DNA repair deficiency may be derived from sin-
gle nucleotide polymorphisms in DNA repair genes.
The OGGL Ser326Cys polymorphism was reported to
modulate repair activity. Aka et al. (17) demonstrated
that after challenging with 2 Gy of y-rays, DNA strand
break capacity is slower in peripheral blood lympho-
cytes of individuals with Ser/Cys or Cys/Cys OGG1
genotypes compared to those with the Ser/Ser OGG1
genotype. These findings agree with other studies. A
higher level of DNA strand breaks was detected in the
lymphocytes of agricultural workers exposed to pesti-
cides (18) and male workers exposed to cobalt (19) in
the presence of the OGG1 326Cys allele. The OGG1
Ser326Cys polymorphism has been widely evaluated
in various case-control studies on cancer. Most studies
examined the association between OGG1 Ser326Cys
polymorphism increases/decreases cancer risk. OGG1
Cys326 allele was found to be associated with an in-
creased risk of nasopharyngeal, esophageal, lung,
stomach, prostate, and cervical cancers (20-25). As far
as we know, only two groups investigated a potential
association between OGG1 Ser326Cys polymorphism
and thyroid cancer risk (26,27), and their results did
not reveal a significant association. However, their
findings were not evidenced by functional studies.
None of the previous studies investigated the impact
of OGG1 Ser326Cys polymorphism on DNA damage
level or DNA repair activity in patients with thyroid
cancer. Only Garcia-Quispes et al. (28) examined a
functional relationship between OGGI1 Ser326Cys
polymorphism. They looked into how various DNA
repair gene polymorphisms (OGG1, XRCC1, XRCC2,
and XRCC3) affected the frequency of micronuclei

(MN) in the lymphocytes of a sample of thyroid cancer
patients, both spontaneously and through stimulation.
They stated that only OGG1 Ser326Cys polymorphism
is able to affect MN frequency. It should be noted that
this impact was seen only at the spontaneous MN fre-
quency and not at the MN frequency caused by treat-
ing lymphocytes with 0.5 Gy of y-radiation. In our
study, although the OGG1 Cys326 allele was found to
be associated with an increased risk for the develop-
ment of papillary thyroid cancer, no significant impact
of the OGG1 Cys326 allele were observed on endog-
enous DNA damage, H,O,-induced DNA damage, and
DNA damage after repair. The lack of influence of the
OGG1 Cys326 allele on DNA damage and repair can
be attributed to extensive functional interactions be-
tween DNA repair proteins and overlapping specificity
within the same repair pathway (29,30). The existing
DNA damage may be repaired by an enzyme other
than OGG1, and this repair may be deficient, so we
observed high DNA damage. Alternatively, DNA re-
pair capacity may be exceeded due to intensive dam-
age. As a limitation of this study, we mainly focused on
a DNA repair deficiency, so the requirement of mea-
surement of antioxidant activity in the study groups
escaped from our notice. Besides, the small number of
study cases is another limitation of this study.

—
CONCLUSION

In the present study, we demonstrated for the first time

that repair of DNA strand breaks is impaired in pa-
tients with papillary thyroid cancer, as evidenced by
high endogenous DNA damage and high DNA dam-
age after in vitro repair. The increased H,O,-induced
DNA damage in the patients is also a novel finding
and reflects an increased susceptibility to oxidation.
Increased cell susceptibility to oxidation may occur
due to defective antioxidant defense. Finally, this was
a functional study to explain the possible role of DNA
repair in the development of papillary thyroid cancer.
We concluded that oxidative DNA damage and DNA
repair deficiency may be critical events in thyroid tu-
morigenesis, but DNA repair gene OGGI1 Ser326Cys
polymorphism does not influence this pathogenic
event.
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Opinions and considerations of
obstetrics and gynecology specialists
onh cesarean section: A qualitative
study in Sakarya province

Kadin hastaliklari ve dogum uzmanlarinin
sezaryen dogum yontemi ile ilgili gorus ve
dusunceleri: Nitel bir calisma, Sakarya ili
Ornegi

Nese Asici', Elif Kose?,

Abstract Hasan Cetin Ekerbicer?
Aim: While the ideal cesarean section rate should be 10-15% among all births, the cesarean section ' Sakarya Provincial Directorate
rate is increasing at an uncontrollable rate both in the world and in Turkey. In this study, we aimed of Health

to determine the reasons and solution suggestions for cesarean section rates in Turkey, based on 2 Department of Public Health,
the opinions of Gynecologists and Obstetricians. Faculty of Medicine, Sakarya
Methods: Qualitative research method and phenomenological approach were used as the research University

design in this study. Participants were selected by convenience sampling method among Gynecol-
ogy and Obstetrics specialists who resided in Sakarya/Turkey, worked as a

interviews between 01.02.2020 and 01.09.2020 and thematic content analysis was performed.
Results: As a result of in-depth interviews, 51 categories, 12 sub-themes from the categories and
three themes from the sub-themes were created from the coded data. The three themes that
emerged were: Causes of high cesarean rate, solutions for the increase in cesarean delivery rate,
possible outcomes of cesarean delivery.

Conclusions: Since the factors affecting the cesarean section rate are multifaceted and interrelated,
this versatility and correlation should be taken into account when taking measures to reduce the
rates. We need to focus especially on cesarean births performed without medical indication, which
has a large share in the increase in cesarean section rates.

Keywords: Attitude; cesarean section; obstetricians; qualitative research.
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INTRODUCTION

Although Cesarean section is a procedure performed
to save the fetus alive from a dying pregnant woman
and has a high mortality rate, it has become a safer
birth method since the 19th century as a result of ad-
vances in asepsis, anesthesia, surgical techniques and
blood transfusion (1,2). The increase in the safety of
cesarean section over the years has led to an alarming
increase in cesarean section operations, especially in
middle and high-income countries, in the absence of
medical indication, without providing additional ben-
efit to the mother and newborn (3,4).

As in many countries of the world, the cesarean
section rate in Turkey has been increasing significantly
over the years. According to the 2021 cesarean section
rates published within the scope of the Organization
for Economic and Development Cooperation Health
Policy Studies, Turkey ranked first with 54.9 percent,
while the countries closest to Turkey were Korea
(45.0%) and Poland (38.9%) (5).

High cesarean section rates constitute an important
public health problem due to maternal and perinatal
complications, as well as long-term complications and
increased costs (6). Cesarean section has many short-
term maternal complications such as thromboembo-
lism, postpartum hemorrhage, wound hematoma, and
long-term complications such as intra-abdominal ad-
hesions, ectopic pregnancy that may occur in subse-
quent pregnancies, placenta placement anomalies, etc
(7). In addition, studies have shown that the risk of re-
spiratory morbidity, including transient tachypnea of
the newborn, respiratory distress syndrome, persistent
pulmonary hypertension, increases in the short term,
and the risk of obesity and asthma increases in the long
term, especially in cesarean deliveries performed be-
fore the onset of labor (especially before 39-40 weeks)
(8,9,10). The high cesarean section rate not only cre-
ates negative health risk factors, but also imposes an
extra financial burden on both the state economy and
the family economy due to its higher cost compared
to vaginal birth, especially in low- and middle-income
countries (11). The cost of medication was found to
be 4.4 times higher, the cost of testing 2.1 times, and
the cost of medical supplies and disposable materials
2.8 times higher in cesarean births (12). Additionally,

this financial burden resulting from the high rate of
cesarean births acts as a barrier to needed health care
and leads to health disparities, especially in low- and
middle-income countries where medical care is pur-
chased out-of-pocket (11). The increase in cesarean
delivery rates causes similar problems in our country.

There are many studies in the literature on the fac-
tors affecting the high cesarean section rate. Mothers'
concerns that their babies may be harmed during child-
birth, the idea of not being able to control childbirth, the
fear of episiotomy, cesarean section requests due to the
idea that it may damage the perineum and sex life, and
physicians' medicolegal concerns are the main factors
that increase cesarean section rates (13-15).

In this study, considering that cesarean birth rates
are increasing every year in Turkey and around the
world, we aimed to determine the reasons for the rap-
idly increasing cesarean birth rates and possible solu-
tions in line with the opinions of gynecologists.

I
MATERIAL AND METHODS

Statistical analyses / Research design
Phenomenological research design, one of the quali-

tative research methods, was used in the research. In
this study, 'increased frequency of cesarean section' is
considered as a phenomenon, and it is aimed to reach
an explanation about this phenomenon through the
experiences of Gynecologists and Obstetricians in
similar professions.

Ethical approval

Ethical approval for this research was given by the
ethics committee of the Sakarya University Faculty of
Medicine (Date: 27.01.2020, decision no: 71522473).
After explaining the topic and purpose of the research,
the participants signed a voluntary consent form stat-
ing that any personal information they provided and
their names would be kept confidential.

Population and sample

The study was carried out in Sakarya, one of Turkey's
30 metropolitan municipalities. In the selection of the
study group, the Gynecology and Obstetrics special-
ists who received specialization education (at least
for four years) in the branch of Obstetrics and Gy-
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necology (OBGYN) and worked as a specialist physi-
cian for at least three years and are still working in a
private hospital, state hospital or university hospital
were preferred by using convenience sampling. Physi-
cians who had been working for less than three years
or were retired were excluded from the study. Since we
wanted to interview physicians who were thought to
have reached a certain understanding of medicine, we
aimed to interview physicians who had at least 4 years
of professional experience. Since the cesarean section
rates started to increase over the years, interviews were
planned with actively working physicians instead of
retired physicians, whose opinions on this issue were
thought to be more effective. In order to provide di-
versity with different experiences, people with differ-
ent starting years and working in different institutions
were included in the study (16).

Data collection tools

A semi-structured interview form was used to ask ad-
ditional questions to the participants and to deeply
examine the reasons underlying their answers. The
first part includes six questions regarding sociodemo-
graphic characteristics, and the second part includes
semi-structured questions prepared after literature
review. The interview form was revised before appli-
cation in line with the opinions of five specialist phy-
sicians with similar characteristics who were not in-
cluded in the study group. Then, the interview form
was given its final form.

After the subject and purpose of the research were
explained to the participants, they were asked to sign
a voluntary consent form stating that their personal
information and names would be kept confidential.
Appropriate day and time for the interview was de-
termined by making an appointment with the par-
ticipants. In-depth interviews were held with all par-
ticipants between 01 February 2020 and 01 September
2020, mostly outside working hours and in their own
offices. Permission was obtained from the participants
for audio recording during the interview. Note-taking
method was used in the interviews with six partici-
pants who did not allow audio recording. In order to
keep the participants' names confidential, each par-
ticipant was given a number. The study was completed
with the participation of 17 experts.
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The voice recordings taken during the interviews
with the participants were transcribed one by one by
the researcher using Microsoft Word Program, and
the outputs were checked by the second researcher
by listening to the recordings again. In the analysis
of the data obtained from the in-depth interviews,
the descriptive analysis technique with interesting
quotes from the participants and the quotations that
best summarize the subject or show the contradictory
situations, and the thematic content analysis method
of Braun and Clarke consisting of six steps were used
(17). In this context, first of all, the data was extracted
by reading the data repeatedly. It was then indepen-
dently hand-coded by two researchers to increase its
validity and reliability. Consistency between coders
was calculated by including all codes in the coding lists
in the denominator and common codes in the numer-
ator, and the consistency was found to be 89%. After
the common code lists were prepared, two researchers
divided the codes into categories and divided the cat-
egories into subthemes and themes.

|
RESULTS

Participants and analysis

Of the 17 participants, 12 (70.6%) were male and 5
(29.4%) were female. The mean age of the participants

was 59.64+6.7 (minimum 42 and maximum 68 years
old). Eight (47.1%) of the participants stated that their
income was good, and 9 (52.9%) stated that their in-
come was moderate. The median value of working
time as a specialist physician was 25 years, with a mini-
mum of 9 and a maximum of 39 years (Table 1).

Participant interviews lasted a minimum of 20.5
minutes and a maximum of 59.0 minutes, and the
mean duration was calculated as 37.0+2.8. Eight of
the participants were working in their private offices,
5 in a private hospital, 1 in a university hospital, 1 in a
medical center, 1 was working in a public hospital, and
1 was working in both a private office and a private
hospital.

As aresult of in-depth interviews, 51 categories, 12
sub-themes from the categories and three themes from
the sub-themes were created from the coded data.
Themes and subthemes are shown in Table 2.
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Table 1. Characteristics of participants

Participants (n = 17)

Age (years), mean+SD

Working time (years), min-median-max
Female, n (%)

Male, n (%)

59.64+6.7
9-25-39

5(29.4)

12 (70.6)

n: number, SD: Standard Deviation , Min: Minimum, Max: maximum

Table 2. Themes and sub-themes of the study

Causes of high cesarean section rate
birth rate

Solutions for the increase in cesarean

Possible consequences of cesarean delivery

Health system and health policies
Legal system

Factors associated with the physician
Patient-related factors

Political solutions

Regulations in the midwifery system
Updates to the judicial system
Regulations in the health system

Support to physicians

On maternal health
On baby health

Other negatives

Theme 1 - Causes of high cesarean section
rate

Sub theme 1 - Health system and health
policies

Under this sub-theme, the participants expressed the
contribution of the delivery room environments where
the negative conditions in which pregnant women had
to give birth by cesarean section were as follows: “Peo-
ple do not dare to give birth vaginally in the maternity
hospital environment that looks like a tunnel of fear.
What's happening; Let's go to the delivery room on an
empty stomach at eight in the morning, go to the oper-
ating room an hour later, take our baby at 09.30, there is
nothing left to do. Everyone is happy, there is no yelling
in this conditions” (participant 8). Most of the partici-
pants expressed the inexperience of the new generation
midwives and the difficulties they experienced while
working with inexperienced midwives: “Since most
new midwives are inadequate, when I hospitalize a pa-
tient who comes to give birth, I follow the patient my-
self. After the cervix is dilated five cm, I start standing
next to the patient. The patient is lying in a room, and I
am waiting for her to give birth in the next room” (par-
ticipant 7). One participant pointed out the inadequacy
of medical specialty training and stated that the new
generation of physicians are hesitant about interven-
tional deliveries: “I started specialization towards the
end of 1992. We used a vacuum device in almost one in
10 births. Now our assistants graduate without using a
vacuum device” (participant 8). Participants stated that

they did not receive support from any institution or
ministry in case of complications and that physicians
were ignored: “Doctors are afraid to have a vaginal
birth. Nobody gives medals to anyone just because they
had a vaginal birth. But when you have problems with
vaginal birth, you deal with a lot of things, but no one is
there for you” (participant 12).

Sub theme 2 - Legal system

Participants stated that astronomical compensation
cases are a nightmare for physicians and that this situa-
tion is abused by patients and their lawyers: “It is absurd
to demand one million TL compensation from a pa-
tient for whom we earned five Turkish Liras (TL). There
is nothing like this anywhere in the world. Salaries are
Nigeria, compensations are America” (participant 15).
“This situation is used for enrichment purposes, this is
wrong” (participant 4). While the majority of the par-
ticipants stated that they had medical-legal problems
throughout their careers, some participants stated that
they still had ongoing cases and could not receive sup-
port from the state in this process: “Three lawsuits have
been filed, the fourth is currently ongoing. I had to hire
a lawyer. “I did not receive financial support from any
institution or ministry” (participant 3).

Sub theme 3 - Factors associated with the
physician

Under this subtheme, one participant stated that phy-
sicians prefer cesarean section to spare more time

for themselves: “It is easy for the doctor to adjust the
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timing of a cesarean section. He leaves the operating
room after 20-25 minutes. The doctor wants to make
his plan” (participant 9) Participants stated that cesar-
ean section saves doctors time, doctors are impatient,
and too many interventions are made to shorten the
birth process in vaginal birth: “As physicians, we are a
bit impatient. It would be better if we didn't go into the
delivery room. When we enter the delivery room, we
perform a cesarean section once or twice and leave ©
. If we do not enter, there may be more vaginal births”
(participant 17).

Sub theme 4 - Patient-related factors
Participants stated that patients and their relatives put
pressure on doctors to have a cesarean section and that
they wanted guarantees to avoid any problems: "I talk
to patients. Patients want to avoid problems. I'm talk-
ing about normal birth. The patient wants zero com-
plications. This of course affects me. It's best not to
do the job at all. "It's hard to say everything is okay."
(participant 7). Participants expressed that they were
afraid of being threatened and exposed to violence by
patients and their relatives: “There is a risk of being
beaten by the patient's relatives, there is a risk of being
killed. They threaten to kill us if the baby dies. They say
these words openly, without hesitation, without wait-
ing for the court or anything like that ©." (participant
7).

Theme 2 - Solutions for the increase in
cesarean birth rate

Sub theme 1 - Regulations in the midwifery
system

Under this theme, participants emphasized the need
for active, experienced, advanced, qualified midwives:
“Midwives must have worked in the delivery room un-
der the supervision of a gynecologist for at least four
years (participant 4). Additionally, participants stated
that midwives should be financially supported and
receive the wages they deserve to encourage them to
have vaginal births: “There should be a 25-30 percent
difference between midwife salary and nurse salary. If
we want midwives to give birth, we need to pay premi-
ums per birth” (participant 7).
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Sub theme 2 - Updates to the judicial system
The participants stated that compensation fees should
be calculated in reasonable amounts taking into ac-
count their salaries and that interest should not be ap-
plied to the compensation fee over the years: “If there is
abuse, of course there should be compensation. How-
ever, it should not be in a way that impoverishes those
who pay and enriches those who earn” (participant 3).
The participants stated that making a distinction be-
tween complications and malpractice in the laws will
save physicians from a great pressure: “I think one of
the most important reasons why physicians prefer ce-
sarean section is the fear of malpractice. I think that
if this burden on physicians is reduced by passing an
appropriate malpractice law, cesarean section rates will
be reached very easily to 30-35%” (participant 2).

Sub theme 3 - Regulations in the health
system

The participants pointed out that it is important to
educate pregnant women and their relatives: "It should
start with the education of the people. Because they
are very crowded. The public should be informed first,
then the midwife should be included in the circle.
After that, the physician must have received a good
education. So it's like a pyramid. The lower part of
the pyramid is the people, that is, the candidates for
becoming mothers" (participant 6). Some participants
mentioned the option of painless childbirth as a way
to reduce their fear of childbirth: "I think most women
would prefer a vaginal birth instead of a cesarean sec-
tion if they could give birth painlessly. If the painless
delivery option is offered to all women for free, I think
we can reduce the cesarean section rate to 30-35% in
Turkey” (participant 2).

Sub theme 4 - Support to physicians

Participants disagreed about increasing the costs of
vaginal delivery in order to encourage doctors to per-
form a vaginal birth. A group of participants stated
that the wage gap may encourage doctors to have a
vaginal birth, while a group of participants stated that
the problem is not wages, and an increase in fees will
not solve the problems: “One of the ways to encourage
vaginal birth in the capitalist system is to pay high fees
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to doctors for vaginal birth, and this must be done”
(Participant 10 ). “After all, I don't think any doctor
would consider this from an economic point of view.
So it is ethically wrong to compare money with this
business. I don't think any doctor would think that. I
even take it as an insult” (participant 5). Participants
stated that the primary responsibility for births should
be taken from doctors, they only want to intervene
in complicated cases, and teamwork is advantageous:
“As a doctor, I should enter into give birth if it is a
complicated birth that the midwife cannot deliver, or if
the patient insists on his own doctor entering into the
birth”(participant 4).

Sub theme 5 - Political solutions

Participants stated that innovations should be made in
health policies and that politicians have important re-
sponsibilities in this regard: “Policymakers should take
the first step and stop pressuring OBGYN specialists"
(participant 2).

Theme 3 - Possible consequences of
cesarean delivery

Sub theme 1 - On maternal health

Participants stated that cesarean section protects the
Genitourinary System more, it is a more comfortable
delivery option because they do not suffer from labor
pains and episiotomy: "I do not think that cesarean
section has a negative impact on maternal health un-
der today's modern operating room conditions, post-
operative care and anesthesia conditions." (participant
16).

Sub theme 2 - On baby health

Some participants expressed that neonatal birth trau-
mas are less common in cesarean deliveries and there
is less likelihood of developing asphyxia: “The prob-
ability of the baby being without oxygen decreases.
Birth is full of unknowns, anything can happen during
this process. We eliminate them all” (participant 13).
“Idon't think there is anything negative about the baby.
In other words, we have been giving birth for years, we
have not encountered a negative situation just because
there was a cesarean section” (participant 17).

Sub theme 3 - Other negatives

The participants expressed the difficulties that patients
and physicians may experience due to repeated cesar-
ean section operations as follows: “Yes, if we continue
like this, the frequency of complications after cesarean
section will increase a lot. Patients will bleed, maternal
mortality will increase, and doctors will suffer more"
(participant 13).

—
DISCUSSION

Based on the opinions of obstetricians and gynecolo-

gists due to the increase in the cesarean birth rate in
Turkey and around the world, participants in this
study, which aims to determine the causes of the in-
crease in the cesarean birth rate and suggestions for
solutions, stated that physically inadequate maternity
ward conditions distract patients from vaginal child-
birth. Similarly, another study indicated that inappro-
priate maternity ward conditions can negatively affect
pregnant women's perspectives on vaginal delivery
and decisions about the mode of delivery (14).

Participants stated that midwives are not effective
in managing a normal birth, as stated in the studies in
the literature, and physicians turn to cesarean delivery
due to the inexperience of midwives (18,19).

It has also been stated in different studies that see-
ing a small number of complicated cases in assistant
training is insufficient to develop technical skills, so
they cannot trust themselves during clinical practice,
and also legal fears distract them from interventional
vaginal births and lead them to having a cesarean birth
(20,21).

Cesarean births may be preferred as a result of hav-
ing the advantage of planning the delivery time for the
physician. There are also studies in the literature stat-
ing that physicians prefer cesarean delivery in order to
save time and make personal plans (15,22,23,24). The
fact that both planned and unplanned cesarean births,
usually in the private sector, are mostly performed on
weekdays and during working hours also points to the
time factor (25,26). Similarly, some participants in our
study pointed out the time factor as one of the reasons
why physicians prefer cesarean section operations
more and stated that cesarean section is seen as a pro-
cedure that consumes less time and makes it easier for
the physician to make personal plans and programs.
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The vast majority of the participants in the study
stated that they turned to cesarean section more due to
worries such as anxiety about encountering a negative
result, violence, being threatened, lawsuits or com-
plaints. In a study conducted by Cotzias et al. in 2001,
35% of physicians who performed cesarean sections at
the request of the mother stated that they performed
cesarean sections because of the fear of being sued
(27).

Almost all of the participants in the study stated
that they had experienced medicolegal problems dur-
ing their professional lives, had to hire a lawyer, had
ongoing lawsuits, did not receive support from the
state during this process, and had individual struggles.
In a study conducted with 1486 OBGYN specialists
in which similar results were obtained to our study
findings and medicolegal problems were questioned,
30.8% of the participants stated that they had been
subjected to medical charges at least once, 13% had
been sued at least once, and 42.8% had lost a case at
least once (28).

All participants agreed that active, experienced,
practical, qualified midwives were needed. Some par-
ticipants stated that midwives should start working life
after graduating from school, in busy environments
such as a maternity hospital, or after gaining experi-
ence with a physician. In a qualitative study conducted
in 2014, participants also pointed out the importance
of qualified and skilled midwives in managing vaginal
childbirth and the development of programs for the
training of specialist midwives (18).

The majority of the participants emphasized the
importance of improving the social and personal rights
of midwives in encouraging midwifery. They stated
that midwives could be included in the system by of-
fering different options such as arranging midwives'
salaries to be more than nurses' salaries or giving birth
premiums. In a qualitative study conducted in 2018,
a participating midwife stated that midwifery requires
dedication, they are at greater risk, and therefore they
should receive more salary than nurses, similar to our
findings (29).

In our study, the participants emphasized that the
distinction between complication and malpractice
should be made absolutely, and that it would be impor-
tant to regulate the laws on this issue. They also stated
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that compensation fees should be reasonable and stan-
dard. They expressed that the physician's salary should
be taken into account when making the calculation,
should be regulated within the framework of a certain
quota and that interest should not be applied to these
figures over the years. Studies offering similar solution
suggestions have been found in the literature (29).

Another intervention study that should be carried
out within the health system is to prepare pregnant
women for vaginal birth. In the study, participants
stated that patients who did not have sufficient knowl-
edge about childbirth wanted more cesarean deliveries
and therefore emphasized the importance of educat-
ing pregnant women and their relatives. Another study
conducted in Turkey also concluded that effective
training programs that can be offered by midwives and
nurses from an early stage in the prenatal process can
be useful in increasing vaginal birth rates (30).

In the bulletin of cesarean section on maternal re-
quest published by American College of Obstetricians
and Gynecologists (ACOG) in 2013, it was stated that
it is necessary to offer the appropriate analgesia option
to women who request a cesarean section due to fear
of pain (8). In our study, participants also stated that
offering the option of painless delivery, especially to
patients with fear of childbirth, will positively con-
tribute to cesarean section rates. In a qualitative study
conducted in 2014, 95% of the participants, consist-
ing of midwives and physicians, stated that methods
of reducing labor pain should be added to the health
services delivery curriculum (18).

In addition to some participants who stated that
keeping vaginal delivery fees higher than cesarean de-
livery fees could lead doctors to vaginal delivery, there
were participants who stated that the problem of rising
cesarean section rate could not be solved in this way,
doctors did not turn to cesarean delivery because of
money. They stated that fears cannot be overcome with
money, and preventing doctors from turning to cesar-
ean section can be solved not by giving them more
money, but by removing the medicolegal pressures
on them. In addition to the studies stating that there
should be a wage gap in the literature, there are also
studies stating that increasing vaginal delivery fees due
to medicolegal concerns will not motivate physicians
to have a vaginal birth (12,14,18,25) .
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Participating physicians in the study stated that the
pressure of primary responsibility in maternity cases
should be removed, midwives can have uncomplicated
births, and it would be more appropriate for them to
intervene only in complicated cases. They noted that
physicians receive training for complicated cases, that
childbirth is the work that midwives know, and that
their services should be refined. Similarly, in a study
conducted in 2018, participants stated that midwives
should be the primary responsibility in normal births,
they can get support from obstetricians when compli-
cations occur, and thus the time pressure on doctors
can be reduced and unnecessary cesarean sections can
be prevented (25).

Participants stated that cesarean delivery prevents
a number of complications that are likely to develop
during vaginal delivery. One of the most frequently
expressed complications was complications related to
the Genitourinary System. They noted that the disad-
vantages such as urinary incontinence or vaginal re-
laxation are less common in women who have cesar-
ean section. In a study conducted in 2014, participants
also expressed that they believed that cesarean delivery
was beneficial in reducing maternal complication rates
in general (23). Although some of the participants
in our study stated that cesarean delivery prevents a
number of complications, cesarean section has many
short-term maternal complications such as thrombo-
embolism, postpartum bleeding, wound hematoma,
and long-term complications such as intra-abdominal
adhesions, ectopic pregnancy, and placental placement
anomalies (7).

In the study, some participants who think that
cesarean delivery is a more advantageous delivery
method for newborns stated that cesarean delivery
reduces the likelihood of asphyxia and birth traumas
and increases the newborn's chances of survival. In a
statement published in 2013, ACOG suggested that
although the absolute risk difference is small, the pos-
sibilities of neonatal asphyxia, hypoxic ischemic en-
cephalopathy (HIE) and birth trauma are the potential
neonatal benefits of cesarean delivery (8). However,
there are studies that show an increased risk of asthma
and obesity in babies born by cesarean section in the
long term (8,9,10).

Strengths

It is important that the opinions of physicians work-
ing in both public and private sectors were taken in
the study in order to reflect the perspectives of phy-
sicians working in both institutions. In addition, the
average professional experience of the participants in
the study, which is 25 years, makes the results of the
study strong. This situation strengthens the possibil-
ity of representing the views of obstetricians and gy-
necologists in general. The inferences obtained from
the opinions and thoughts of the participants can be
a guide for the steps planned to be taken for public
health experts, health institution managers, policy
makers In this context, we hope that our study will
make important contributions to the literature.

Limitations

The statements obtained from in-depth interviews
with 17 OBGYN specialists residing in Sakarya are
specific to the participants, and should not be ex-
pected to represent the province or country where the
study was conducted. Another element included in the
limitations of the study is that only physicians were
involved in the study among the determinants of ce-
sarean delivery. The perspectives of pregnant women,
midwives, health service managers and policy makers
who have a role in the factors related to cesarean de-
livery rate have been excluded from the scope. In the
study, some subcategories were created in accordance
with the statements of one or two participants, and
may be insufficient in terms of representing the views
of the participant group.

—
CONCLUSION

Since the factors affecting the cesarean section rate are

multifaceted and interconnected, this versatility and
interconnection should be taken into account when
taking precautions. We especially need to focus on ce-
sarean births without medical indications, which have
a large share in the increase in cesarean section rates.
Additionally, distinguishing between complications
inherent in the birthing process and malpractice can
prevent unnecessary lawsuits against physicians.
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Obstriktif uyku apne hastalarinda kisa form-36 ve
Diinya Saglik Orgiti yasam kalitesi 6lceklerinin
karsilastiriimasi

Comparison of short form-36 and World Health
Organization quality of life scales in patients with
obstructive sleep apnea

Filiz Manga Glinaydin'

' Saglik Bilimleri Universitesi,
Kocaeli Derince Egitim
ve Arastirma Hastanesi,
Noroloji Klinigi

0Oz

Amag: Bu calismada; Dunya Saglik Orgutu Yasam Kalitesi Olcegi (WHOQOL -BREF) ve Kisa Form 36 (SF-36) anketlerinin
obstruktif uyku apne sendrom (OSAS)'lu hastalarda; yasam kalitesini degerlendirmede guvenilirligini ve etkinligini karsi-
lastirmayi amagladik.

Yoéntemler: Bu calismaya Kocaeli Derince Egitim ve Arastirma Hastanesi néroloji klinigi uyku ve uyku bozukluklari mer-
kezinde 25.11.2023-05.01.2024 tarihleri arasinda OSAS tanisi alan 50 hasta ve polisomnografisi (PSG) normal saptanan
20 kisi kontrol grubu olarak alindi. Sigara kullanimi, eslik eden hastaliklar (diyabet, hipertansiyon, hiperlipidemi), PSG'de
apne-hipopne indeksi (AHI), rapid eye movement (REM) evresi, non-REM Evre 1 (N-REM 1), non-REM Evre 2 (N-REM 2),
non-REM Evre 3 (N-REM 3) oranlari, ortalama oksijen (O2) saturasyonu not alindi. Hastalara WHOQOL -BREF ve SF-36
anketleri, Beck depresyon 6lcedi (BDI), Epworth Uykululuk Skalasi (ESS) uygulanarak; WHOQOL -BREF ve SF-36 anket-
lerinin gtvenilirligi ve etkinligi karsilastirildi.

Bulgular: Calisma; %35,7'si (n=25) kadin ve %64,3'0 (n=45) erkek olmak tzere toplam 70 olguyla yapildi. Olgularin %28,6’sI
(n=20) kontrol ve %71,4'0 (n=50) hasta grubu olarak alindi. Istatistiksel olarak anlamli farklilik géstermese de; OSAS gru-
bunda Epworth Uykululuk Skalasi ve Beck depresyon 6lcegdi skorlari daha yiksek saptandi (p>0,05). Gruplara gore olgula-
rin WHOQOL-BREF Olcegi skorlari istatistiksel olarak anlamli farklilik gostermemekle beraber genel saglik, fiziksek saglik
ve cevre skorlari OSAS hastalarinda daha dustk saptandi (p>0,05). SF-36 fiziksel fonksiyon skorlari; istatistiksel olarak an-
lamli olmasa da OSAS grubunda daha dustk saptandi. Erkeklerin SF-36 “Fiziksel fonksiyon” skoru kadinlardan istatistiksel
olarak anlamli olmamakla birlikte dikkat cekici diizeyde yiksek saptandi (p=0,054; p>0,05). Erkeklerin SF-36 “Fiziksel rol
guclugu” skoru (p=0,009; p<0,01), “Emosyonel rol guclugu” skoru (p=0,025; p<0,05) ve “Sosyal islevsellik” skoru (p=0,021;
p<0,05) kadinlardan istatistiksel olarak anlamli dizeyde yUksek saptandi.

Sonug: Calisma; OSAS hastalarinda yasam kalitesini dederlendirmede SF-36 6lceginin, WHOQOL-BREF 6lcedine gore
daha iyi bir gosterge oldugunu gosterdi. OSAS hastalarinda, iki yasam kalite olgeginin tanida ve tedavi verilecek hasta
grubunu tespit etme konusunda karsilastirimasi yapilmadigi icin, calismanin literattre katkida bulunacagini vurgulamak
istiyoruz.

Anahtar Sézciikler: Dunya Saglik Orgutu; dlcekler; tikayici uyku apne sendromu; yasam kalitesi

Abstract

Aim: In this study, the objective was to compare the reliability and effectiveness of the World Health Organization Quality
of Life Scale (WHOQOL-BREF) and Short Form 36 (SF-36) questionnaires in assessing the quality of life in patients with
obstructive sleep apnea syndrome (OSAS).

Methods: 50 patients diagnosed with OSAS, has been included in the study at the “Derince Training and Research Hospi-
tal’'s Neurology Clinic Sleep & Sleep Disorders Center” between November 25, 2023, and January 5, 2024, along with 20
individuals in the control group with normal polysomnography (PSG) results. Data, including smoking habits, comorbidi-
ties (diabetes, hypertension, hyperlipidemia), apnea-hypopnea index (AHI), rapid eye movement (REM) stage, non-REM
stage 1 (N-REM 1), non-REM stage 2 (N-REM 2), non-REM stage 3 (N-REM 3) ratios, and average oxygen (02) saturation,
has been recorded from PSG. With applying the WHOQOL-BREF and SF-36 questionnaire, Beck Depression Scale (BDI),
Epworth Sleepiness Scale (ESS) to the patients, the reliability and effectiveness of WHOQOL-BREF and SF-36 question-
naires were compared.

Results: The study was conducted with a total of 70 cases, consisting of 35.7% females (n=25) and 64.3% males (n=45). Gelis/Received - 13.01.2024

Of the cases, 28.6% (n=20) were categorized as the control group, and 71.4% (n=50) as the patient group. Although it Kabul/Accepted: 09.09.2024
does not show a statistically significant difference; Epworth Sleepiness Scale and Beck Depression Scale scores were
determined to be higher in the OSAS group (p>0.05). However, despite no statistical significance, the WHOQOL-BREF DOI: 10.21673/anadoluklin.1419384

Scale scores of the patients differed, with lower scores in general health, physical health, and environment (p>0.05). SF-36

) ) o ) ) ) Yazisma yazari/Corresponding author
physical function scores, while not statistically significant, were lower in the OSAS group. Men’s SF-36 “Physical Function” S y / P 9

score, while not statistically significant compared to women, was notably higher (p=0.054; p>0.05). Men had statistically Filiz Manga Glinaydin

significantly higher SF-36 scores in “Physical Role Limitations” (p=0.009; p<0.01), “Emotional Role Limitations” (p=0.025; Saglik Bilimleri Universitesi, Kocaeli Derince
p<0.05), and “Social Functioning” (0=0.021; p<0.05) compared to women. Egitim ve Arastirma Hastanesi, Noroloji
Conclusion: The study demonstrated that the SF-36 scale is a better indicator for assessing quality of life in OSAS patients Klinigi, Kocaeli, Turkiye.

compared to the WHOQOL-BREF scale. We would like to emphasize that this study will contribute to the literature, as E-posta: filizmanga@yahoo.com.tr

the comparison of these two quality of life scales in diagnosing and identifying the patient group for treatment in OSAS

patients has not been previously made. ORCID

Keywords: Obstructive sleep apnea syndrome; questionnaires; quality of life; World Health Organization Filiz M. GUnaydin: 0000-0001-8115-4447
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Giinaydin

Obstriiktif uyku apne hastalarinda yasam kalitesi gy

GiRiS

Obstriiktif uyku apne sendromu (OSAS), uykuda st
solunum yollarinin kismen veya tamamen obstriiksi-
yonu ile karakterize kronik inflamatuar bir hastaliktir
(L,2).

OSAS’h1 hastalar, siklikla yasam kalitelerinde bo-
zulmaya neden olan semptomlarla bagvururlar. Son
yillarda, hastalarin yasam kalitesini degerlendiren
farkli aragtirmalar, OSAS hastalarinin; OSAS olmayan
hastalara gore daha diisiik bir yasam kalitesine sahip
oldugunu gostermistir (3). OSAS hastalarinda yasam
kalitesini degerlendirmek igin ¢esitli 6l¢ekler kullanil-
mistir. En yaygin kullanilan 6lgek, Short Form (SF-36)
olmustur (4). SF-36 ile Diinya Saglik Orgiitii Yasam
Kalitesi Olgegi (WHOQOL-BREF) etkinlik ve giiveni-
lirliligi bazi ¢alismalarda incelenmistir. Huang ve arka-
daglary, her iki 6l¢egin alt gruplari arasindaki korelas-
yonlarin zayif oldugunu belirtmis, hem SF-36 hem de
WHOQOL-BREFin farkli yapilar1 6lgtiigii sonucuna
varmis, SF-36’n1in saglikla ilgili yagam kalitesini 6l¢tii-
guni vurgulamistir (5). Hsiung ve ark. tarafindan HIV
enfeksiyonlu hastalar tizerinde yapilan baska bir ¢alis-
mada, her iki 6l¢egin de yasam kalitesini degerlendir-
mede giivenilir ve gegerli oldugu belirtilmistir (6).

Calismamizda; OSAS hastalarinda, SF-36 ve
WHOQOL -BREF yasam kalite 6lgeklerini kullana-
rak bu iki testten hangisinin yasam kalitesini daha
iyi Olctiglint tespit etmeyi amagliyoruz. Bu sayede
OSAS hastalarinda yasam kalitesini degerlendirerek;
oncelikle tedavi verecegimiz grubu daha iyi saptaya-
bilecegimizi ve hastalarin tedaviye uyumunu daha net
degerlendirebilecegimizi diisiiniiyoruz. Literatiirde,
OSAS’I1 hastalarda; WHOQOL-BREF ve SF-36 6l-
gekleri kullanilarak yagsam kalitesini ayn1 anda 6lgen
ve karsilastiran az sayida ¢aligmaya rastlanilmistir. Bu
nedenle ¢alismamizin dikkate deger oldugunu diisii-

niiyoruz.

—
GEREC VE YONTEMLER

Bu ¢aligma Kocaeli Derince Egitim ve Arastirma Has-

tanesi noroloji klinigi uyku ve uyku bozukluklar: biri-
minde takipli polisomnografi (PSG)’si normal olan ve
OSAS tanisi alan hastalar degerlendirilerek yapilmig
prospektif tipte bir ¢caligmadir.

Hasta grubu olarak 25.11.2023-05.01.2024 tarihle-
ri arasinda Kocaeli Derince Egitim ve Aragtirma Has-
tanesi Noroloji Klinigi uyku laboratuvarinda yatirilmis
ve uyku polikliniginden takipleri yapilmig, OSAS tani-
st alan 50 hasta, hasta grubu; PSG’si normal olan 20
hasta, kontrol grubu olarak alindi.

Sosyodemografik veriler (yas, cinsiyet, boy, kilo,
viicut kitle indeksi (VKI), medeni durum, egitim
durumu, mesleki durum), OSAS icin risk faktorleri
(diyabet, hipertansiyon, kardiyak hastalik) analiz edil-
di. Rapid eye movement (REM) evresi, Non-REM 1
(N-REM 1), N-REM 2, N-REM 3 evrelerinin yiizdesi,
apne hipopne indeksi (AHI), ortalama oksijen saturas-
yonu, sigara kullanimi not alindi. Hastalara, onamlar1
alinarak; Epworth uykululuk skalas: (ESS), Beck dep-
resyon Olcegi (BDI), SF-36 VE WHOQOL-BREF ya-
sam kalite 6lcegi anketleri uygulanda.

Narkolepsi ve hipersomni tanist alan hastalar, po-
zitif havayolu basinci (PAP) kullanimi sonucu yagam
kalitesinde diizelmeyle sonuglanacag i¢in PAP tedavi-
si alan hastalar, OSAS disindaki uykuda solunum bo-
zuklugu olan hastalar, malignite, psikoz ¢alisma dis1
birakildi. Caligmaya OSAS tanisi alan hasta grubu ile
polisomnografisi normal saptanan kontrol grubu alindu.

Etik onay

Insan katilimcilari igeren ¢aligmalarda gergeklestirilen
tim prosediirler, Saglik Bilimleri Universitesi (SBU)
Kocaeli Derince Egitim ve Arastirma Hastanesi Bilim-
sel Aragtirmalar Etik Kurulu'nun etik standartlarina
uygundur ve 1964 Helsinki Bildirgesinin ilkelerine
bagl kalmmigtir. Etik kurul onay1 Kocaeli Derince
Egitim ve Arastirma Hastanesi Bilimsel Aragtirmalar
Etik Kurulu tarafindan 23.11.2023 tarihinde 2023-3
numarali protokol numarasi ile onaylandi.

Polisomnografi

Tum hasta ve kontrollere uyku bozuklugu labora-
tuvarinda tam gece PSG ¢ekimi (Embla N7000-
Philips-USA) yapildi. PSGde elektroensefalogram,
elektrookiilogram, ¢ene ve bacak elektromiyogrami,
elektrokardiyogram, horlama, termistor, nazal basing
transdiiseri, parmak nabiz oksimetresi, torasik ve ab-
dominal solunum hareketleri ve viicut pozisyonu yer
ald1. Skorlama 2017 Amerikan Uyku Tibb1 Akademi-
si kriterlerine gore yapildi (7). Apne/hipopne indeksi
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(AHI) >5/saat olan hastalar OSAS olarak kabul edildi.
>5/saat ile <15/saat arast AHI degeri hafif, AHI dege-
ri 215/saat ve 30/saatten az olanlar orta; AHI degeri
>30/saat ise siddetli OSAS olarak tanimlandi.

Beck depresyon élcegi

Depresyonun; fiziksel, duygusal, biligsel ve motivas-
yonel semptomlarini dlger. Olgegin amaci depresyon
tanis1 koymak degil, depresyon belirtilerinin diizeyini
ve siddetindeki degisimi belirlemektir. 21 6z deger-
lendirme climlesini igeren ve her belirti kategorisinin
dort segenegi olan bir dlgektir. Her madde 0 ile 3 ara-
sinda puanlanir ve toplam puan 0-63 arasinda degisir.
0-9 arast minimal depresyonu, 10-16 aras: hafif dep-
resyonu, 17-29 arasi orta depresyonu, 30-63 arasi sid-
detli depresyonu gosterir (8).

Kisa form-36 yasam kalitesi anketi (sf-36)
SE-36; hastanin son 4 haftasini goz 6niinde bulundu-
rarak yagam kalitesini sorgulayan anket, 36 maddeden
olusmaktadir. Fiziksel-sosyal islevler, fiziksel prob-
lemlere bagh rollerde kisitlanma, agri, ruhsal saglik,
duygusal sorunlara bagl rollerde kisitlanma, yasam
enerjisi ve genel saglik olmak tizere sekiz alt kategorisi
bulunmaktadir (9). Anketin total puanlamasi yoktur.
Alt kategorilerinin skorlar1 0 ile 100 arasinda degis-
mektedir. 100 puan iyi saghk durumuna, 0 ise koti
saglik durumuna isaret etmektedir. Her soru madde-
sinde, isaret kutucuklarinin yaninda kiigiik harflerle
yazilmig rakamlar bulunmaktadir. Hastanin isaretledi-
¢i sikka ait rakam sabit yonergeye gore degistirilerek
kullanilir. Her bir alt kategori ile ilgili sorularin puan-
lar1 toplanip sabit katsayrya bolintir. Cikan deger her
iki cinsiyet icin sabit olan standart sapma degerlerine
gore degerlendirmeye alinir.

WHOQOL-BREF kisa form

WHOQOL-100 iginden segilen ve fiziksel saglik, psi-
kolojik saglik, sosyal iligkiler ve ¢evre alani olmak tize-
re dort alandan olusan 27 soru ile WHOQOL-BREF
(WHOQOL-Kisa Form) olusturulmustur (10). Has-
talarin yasam kaliteleri, saglik ve kendi yagamlarinin
diger yonleri ile ilgili olarak son 2 haftadaki memnu-
niyetlerini 5 gikli cevap igeren sorularla degerlendir-
meleri istenmistir. Alt parametrelere gore olusturulan
skorlama yo6nergelerine gore, elde edilen ham skordan

21 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

en disiik skor ¢ikarilip, skor araligina boliinerek pu-
anlama yapilmistir. Puanlar 0-100 arasinda degismek-
tedir. Yiiksek puanlar yasam kalitesi diizeyinin yiiksek
oldugunu gosterir.

Epworth uykululuk élcegi

Epworth uykululuk 6lgegi (ESS), uykululugun bir 6l-
¢iisti olarak onaylanmuis, yaygin olarak kullanilan bir
olgektir. Hastalara 8 farkli durum ile ilgili olarak uyuk-
lama ihtimalleri sorulmus, cevaplarina gore 0-3 arasi
puan verilmigtir. Toplam puanlamada; 0-5 arasi; nor-
mal, 6-10 arasi; normal ama artmis giin i¢i uykululuk,
11-12 arasy; artmis ama tlimh giin i¢i uykululuk, 13-15
arasy; artmig orta diizeyde giin ici uykululuk, 16-24
arasy; artmis siddetli giin i¢i uykululuk olarak deger-
lendirilmistir (11,12).

Istatistiksel analiz
Calismada elde edilen bulgular degerlendirilirken, is-
tatistiksel analizler i¢cin NCSS (Number Cruncher Sta-
tistical System) 2020 Statistical Software (NCSS LLC,
Kaysville, Utah, USA) programi kullanildi. Caligma
verileri degerlendirilirken, nicel degiskenler ortalama,
standart sapma, medyan, min ve max degerleriyle, ni-
tel degiskenler frekans ve yiizde gibi tanimlayici ista-
tistiksel metodlar ile gosterildi. Verilerin normal da-
gilima uygunluklarinin degerlendirilmesinde Shapiro
Wilks test ve Box Plot grafiklerden yararlanildi.
Normal dagilim gosteren niceliksel iki grup de-
gerlendirmelerinde Student t-test kullanildi. Normal
dagilim gostermeyen degiskenlerin iki gruba gore de-
gerlendirmelerinde Mann Whitney-U test kullanildi.
Niteliksel verilerin karsilastirilmasinda ise Ki-Kare
testi, Fisher Exact test ve Fisher’s Freeman Halton test
kullanildi. Sonuglar %95’lik giiven araliginda, anlam-
lilik p<0,05 diizeyinde degerlendirildi.

|
BULGULAR

Caligma  25.11.2023-05.01.2024 tarihleri
Kocaeli Derince Egitim ve Aragtirma Hastanesinde
%35,7’si (n=25) kadin ve %64,3’ti (n=45) erkek olmak
tizere toplam 70 olguyla yapilmistir. Caligmaya katilan

arasinda

olgularin yaslar1 17 ile 56 arasinda degismekte olup,
ortalama yas 43,03+8,75 olarak saptanmistir. Olgula-
rin %28,6’sinin (n=20) kontrol ve %71,4inlin (n=50)
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OSAS grubunda oldugu goriilmektedir (Tablo 1, Sekil
1).

Calismaya katilan olgularin viicut kitle indeksi
(VKI) olcumleri 22,5 ile 48,7 arasinda degismekte olup,
ortalama VKI 30,41+4,48 olarak saptanmistir. Olgula-
rin %12,9’unun (n=9) bekar, %82,9’unun (n=58) evli
ve %4,3’tinlin (n=3) dul oldugu goriilmektedir. Calis-
maya katilan olgularin %57,1’inin (n=40) ilkokul/or-
taokul, %24,3’iiniin (n=17) lise ve %18,6sinin (n=13)
tiniversite mezunu oldugu gorilmektedir. Olgularin
%70'inin (n=49) ¢alistig1 goriilmektedir. Calismaya
katilan olgularin %38,6’s1nin (n=27) sigara kullandig1
goriilmektedir (Tablo 1, Sekil 2).

Gruplara gore olgularin cinsiyet, yas ve VKI 6l-
ciimleri istatistiksel olarak anlamli farklilik gosterme-
mektedir (p>0,05). Gruplara gore olgularin medeni
durum, egitim durumu, mesleki durum ve sigara kul-
lanimu istatistiksel olarak anlamh farklilik gosterme-
mektedir (p>0,05) (Tablo 2).

Calismaya katilan olgularn N-REM 1 (%) o6l-
¢iimleri 0 ile 32,3 arasinda degismekte olup, ortalama
N-REM 1 (%) 7,34+4,69; olgularin N-REM 2 (%) 6l-
giimleri 4,8 ile 77,3 arasinda degismekte olup, ortala-
ma N-REM 2 (%) 38,86+19,34; olgularin N-REM 3
(%) olgiimleri 0 ile 76,4 arasinda degismekte olup, or-

Tablo 2. Gruplara gore tanimlayic1 6zelliklerin dagilimlar:

Tablo 1. Tanimlayic1 6zelliklerin dagilimlar:

n (%)
Kadin 25 (35,7)
Cinsiyet
Erkek 45 (64,3)
Ort£SS 43,03+8,75
Yas
Med (min-maks) 45 (17-56)
Kontrol 20 (28,6)
Grup
OSAS 50 (71,4)
. Ort£SS 30,41+4,48
VKI
Med (min-maks) 30,3 (22,5-48,7)
Bekar 9(12,9)
Medeni durum Evli 58 (82,9)
Dul/esini kaybetmis 3 (4,3)
Ilkokul/ortaokul 40 (57,1)
Egitim durumu Lise 17 (24,3)
Universite 13 (18,6)
aligmiyor 21 (30,0)
Mesleki durum Galigmuy
Caligtyor 49 (70,0)
Yok 43 (61,4)
Sigara kullanim1
Var 27 (38,6)

VKI: Viicut kitle indeksi, OSAS: Obstriiktif Uyku Apne Sendromu,
n: Olgu sayisi, %: Yiizde, Ort: Ortalama, SS: Standart sapma, med:

Medyan, min: Minimum, maks: Maksimum

talama N-REM 3 (%) 26,76+20,44; olgularin REM ev-
relerinin ytizdesi 0 ile 50,5 arasinda degismekte olup,

Grup
Kontrol OSAS
(n=20) (n=50) p
Cinsiyet Kadin, n(%) 10 (50,0) 15 (30,0) 20,115
Erkek, n(%) 10 (50,0) 35 (70,0)
Yas Ort+SS 39,70+11,87 44,36+6,84 0,112
Med (min-maks) 45 (17-53) 45 (28-56)
VKi Ort+SS 29,20+4,37 30,89+4,48 b0,154
Med (min-maks) 27,9 (22,5-36,3) 30,4 (23,7-48,7)
Medeni durum Bekar, n(%) 6(30,0) 6 (12,0) ‘0,088
Evli, n(%) 14 (70,0) 44 (88,0)
Dul/esini kaybetmis, n(%) 0 (0,0) 3(6,0)
Egitim durumu flkokul/ortaokul, n(%) 10 (50,0) 30 (60,0) 0,295
Lise, n(%) 4(20,0) 13 (26,0)
Universite, n(%) 6 (30,0) 7 (14,0)
Mesleki durum Calismryor, n(%) 6 (30,0) 15 (30,0) “1,000
Calistyor, n(%) 14 (70,0) 35 (70,0)
Sigara kullanimi Yok, n(%) 12 (60,0) 31 (62,0) 0,877
Var, n(%) 8 (40,0) 19 (38,0)

VKI: Viicut kitle indeksi, OSAS: Obstriiktif Uyku Apne Sendromu, n: Olgu sayisy, %: Yiizde, Ort: Ortalama, SS: Standart sapma, med:

Medyan, min: Minimum, maks: Maksimum

*Pearson Chi-Square, ®Student-t Test, ¢ Fisher Freeman Halton Test
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Tablo 3. Polisomnografi verilerin dagilimlar1

n (%)
AHI Normal: AHI < 5 20 (28,6)
Hafif diizeyde OSAS: 5 < AHI < 15 24 (34,3)
Orta diizeyde OSAS: 15 < AHI < 30 7 (10,0)
Ileri diizeyde OSAS: AHI > 30 19 (27,1)
Non-REM 1 (%) Ort+SS 7,34+4,69
Medyan (min-maks) 6,7 (0-32,3)
Non-REM 2 (%) Ort£SS 38,86+19,34
Medyan (min-maks) 42,6 (4,8-77,3)
Non-REM 3 (%) Ort+SS 26,76+20,44
Medyan (min-maks) 17,8 (0-76,4)
REM ( %) Ort+SS 14,09+8,82
Medyan (min-maks) 13,2 (0-50,5)
Ortalama oksijen saturasyonu Ort+SS 94,22+2,29

Medyan (min-maks)

94,7 (80,9-97,2)

AHI: Apne-hipopne indeksi, OSAS: Obstriiktif Uyku Apne Sendromu, REM: Rapid Eye Movement, n: Olgu saysi, %: Yiizde, Ort: Ortalama,

SS: Standart sapma, min: Minimum, maks: Maksimum

Tablo 4. Eslik eden hastaliklarin dagilimi

n (%)

Yok 60 (85,7)
DM

Tip 1 10 (14,3)

Yok 54 (77,1)
HT

Var 16 (22,9)

Yok 65 (92,9)
Kalp hastalig:

Var 5(7,1)

Yok 67 (95,7)
KOAH

Var 3(4.3)

DM: Diyabetes Mellitus HT: Hipertansiyon KOAH: Kronik
obstriiktif akciger hastaligi, n: Olgu saysi, %: Yiizde

REM evrelerinin yiizdesi 14,09+8,82 olarak saptan-
mustir. Olgularin ortalama oksijen saturasyonu 80,9 ile
97,2 arasinda degismektedir (Tablo 3).

Olgularimm AHI gruplar: incelendiginde; %28,6's1-
nin (n=20) normal, %34,3’tiniin (n=24) hafif derecede
uyku apnesi (OSAS), %10unun (n=7) orta derecede
OSAS ve %27,1’inin (n=19) ileri derecede OSAS oldu-
gu gortlmektedir (Tablo 3, Sekil 3).

Olgularin %14,3’tinde (n=10) diyabet, %22,9’unda
(n=16) hipertansiyon, %7,1’'inde (n=5) kalp hastalig
ve %4,3’tinde (n=3) kronik obstriiktif akciger hastalig
(KOAH) oldugu goriilmektedir (Tablo 4, Sekil 4).

Tablo 5. Gruplara gore Epworth uykululuk skalas: ve Beck depresyon 6lgegi skorlamalarinin karsilagtiriimasi

Grup
Kontrol (n=20) OSAS (n=50) P

ESS Normal 7 (35,0) 11 (22,0) 0,432

Normal ama artmus giin i¢i uykululuk 7 (35,0) 16 (32,0)

Artmis ama 1limi giin i¢i uykululuk 4(20,0) 7 (14,0)

Artmus, orta diizeyde giin i¢i uykululuk 2(10,0) 13 (26,0)

Artmug, siddetli giin i¢i uykululuk 0 (0,0) 3(6,0)
BDI Normal 9(47,4) 27 (54,0) 0,551

Hafif ruhsal sikint 5(26,3) 7 (14,0)

Sinirda klinik depresyon 3 (15,8) 8 (16,0)

Orta depresyon 1(5,3) 7 (14,0)

Ciddi depresyon 1(5,3) 1(2,0)

OSAS: Obstriiktif Uyku Apne Sendromu ESS: Epworth Uykululuk Skalas1 BDI: Beck depresyon 6lgegi, n: Olgu sayisi, %: Yiizde

¢ Fisher Freeman Halton Test

23 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1
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Tablo 6. Gruplara gore SF-36 6l¢egi skorlarinin karsilagtirilmast

Grup
Kontrol (n=20) OSAS (n=50)
Ort+SS Ort+SS
Med (min-maks) Med (min-maks) p
Fiziksel fonksiyon 60,75+24,67 57,10+23,69 0,567
65 (10-100) 60 (10-100)
Fiziksel rol giigliigii 42,08+39,50 49,33+41,40 0,418
50 (0-100) 50 (0-100)
Emosyonel rol giigliigii 38,30+31,09 45,37+33,55 0,403
33,3 (0-100) 33,3 (0-100)
Enerji, canlilik, vitalite 57,00+11,40 58,19+12,80 0,718
60 (30-70) 60 (20-80)
Rubhsal saglik 45,40+12,53 47,14+14,77 b0,644
44 (20-68) 48 (4-84)
Sosyal islevsellik 58,75+28,71 69,35+25,31 0,159
56,3 (12,5-100) 75 (12,5-100)
Agn 42,25+29,94 48,15+31,05 0,471
45 (0-100) 45 (0-100)
Genel saglik algisi 35,25+17,05 41,00+19,82 b0,259
32,5 (10-75) 40 (10-75)

OSAS: Obstriiktif Uyku Apne Sendromu, SF-36: Short Form 36, n: Olgu sayisi, %: Yiizde, Ort: Ortalama, SS: Standart sapma, med: Medyan,
min: Minimum, maks: Maksimum
b Student-t Test, d Mann-Whitney-U Test

Tablo 7. Gruplara gore WHOQOL-BREF 6l¢egi skorlarinin kargilastirilmasi

Grup
Kontrol (n=20) OSAS (n=50)
Ort+SS Ort£SS
Med (min-maks) Med (min-maks) 14
Genel saglik durumu 51,25+14,57 45,75+18,83 b0,245
50 (25-75) 50 (0-75)
Fiziksel saglik 59,75+20,15 53,57+18,34 0,220
60,7 (14-89,2) 50 (14-95,2)
Psikolojik 55,39+22,12 56,30+20,33 0,839
62,5 (20,8-91,6) 62,5 (4,5-87,5)
Sosyal iliskiler 52,69+25,51 53,55+21,07 40,869
54,2 (0-83,3) 50 (0-100)
Cevre 61,46+20,53 58,67+18,10 0,719
65,6 (9,3-93,7) 65,6 (21,8-96,6)

OSAS: Obstriiktif Uyku Apne Sendromu, WHOQOL -BREF: Diinya Saglik Orgiitii Yasam Kalitesi Olgegi, n: Olgu sayisi, %: Yiizde, Ort:
Ortalama, SS: Standart sapma, med: Medyan, min: Minimum, maks: Maksimum
®Student-t Test, ¢ Mann-Whitney-U Test

Gruplara gore olgularm Epworth Uykululuk Skalas: ve Gruplara gore olgularin WHOQOL-BREF Olgegi
Beck Depresyon Olgegi skorlamalart istatistiksel olarak an-  skorlar istatistiksel olarak anlamli farklilik gésterme-
laml farklilik gostermemektedir (p>0,05) (Tablo 5). mektedir (p>0,05) (Tablo 7).

Gruplara gore olgularin SF-36 Olgegi skorlari is- OSASl1 erkek hastalarin SF-36 Olgegi “Fiziksel
tatistiksel olarak anlamli farklilik gostermemektedir — fonksiyon” skoru, OSAS1 kadin hastalardan istatis-
(p>0,05) (Tablo 6). tiksel olarak anlamli olmamakla birlikte dikkat ¢eki-
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Tablo 8. OSASl1 hastalarda cinsiyete gore SF-36 6lgegi skorlarinin karsilagtirilmasi

Cinsiyet
Kadin (n=25) Erkek (n=45)
Ort+SS Ort+SS
Med (min-maks) Med (min-maks) P
Fiziksel fonksiyon b0,054
50,80+20,90 62,22+24,62
50 (10-100) 65 (10-100)
Fiziksel rol gii¢liigii 0,009**
30,00+36,08 56,85+40,33
25 (0-100) 75 (0-100)
Emosyonel rol giigliigii 0,025
31,97+29,61 49,67+33,08
33,3 (0-100) 66,6 (0-100)
Enerji, canlilik, vitalite 0,500
59,20+14,98 57,10£10,73
60 (25-80) 60 (20-75)
Ruhsal saglik 0,096
42,88+13,04 48,73+14,37
44 (4-60) 48 (20-84)
Sosyal islevsellik 0,021
56,00+27,51 72,06+24,47
50 (12,5-100) 75 (25-100)
Agrt °0,336
41,70+26,31 49,11£32,78
32,5 (0-100) 45 (0-100)
Genel saglik algis b0,138
34,80+17,17 41,89+19,87
35 (10-70) 45 (10-75)

OSAS: Obstriiktif Uyku Apne Sendromu, WH SF-36: Short Form 36, n: Olgu sayisi, %: Yiizde, Ort: Ortalama, SS: Standart sapma, med:
Medyan, min: Minimum, maks: Maksimum
®Student-t Test, ¢ Mann-Whitney-U Test, *p<0,05, **p<0,01

Tablo 9. OSASI1 hastalarda cinsiyete gore WHOQOL-BREF 6l¢egi skorlarinin kargilastirilmasi

Cinsiyet
Kadin (n=25) Erkek (n=45) p
Genel saglik durumu 0,352
50,00£19,09 45,83+17,06
50 (0-75) 50 (12,5-75)
Fiziksel saglik ®0,183
59,40+18,05 53,08+19,23
60,7 (14-89,2) 50 (14-95,2)
Psikolojik 40,796
56,15+21,65 55,98+20,40
62,5 (4,5-87,5) 62 (20,8-91,6)
Sosyal iligkiler 0,906
51,68+24,65 54,21+21,01
50 (0-83,3) 50 (0-100)
Cevre 0,621
60,80+20,48 58,72+17,86
65,6 (9,3-96,6) 65,6 (21,8-93,7)

OSAS: Obstriiktif Uyku Apne Sendromu, WHOQOL -BREF: Diinya Saghk Orgiitii Yasam Kalitesi Olcegi, n: Olgu sayisi, %: Yiizde, Ort:
Ortalama, SS: Standart sapma, med: Medyan, min: Minimum, maks: Maksimum
bStudent-t Test, * Mann-Whitney-U Test
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Grup

Kontrol
28,6

Sekil 1. Gruplarin dagilimi (%)

Sigara Kullanimi

Sekil 2. Sigara kullaniminin dagilimi (%)

AHI

Agir derecede
uyku apnesi
27,1

Orta derecede

uyku apnesi
10 Hafif derecede

uyku apnesi
34,3

Sekil 3. Apne-Hipopne Indeksi dagilimi (%)

ci diizeyde yiiksek saptanmistir (p=0,054; p>0,05).
OSASl1 erkek hastalarin SF-36 “Fiziksel rol gii¢ligii”
skoru (p=0,009; p<0,01), “Emosyonel rol giiglig”
skoru (p=0,025; p<0,05) ve “Sosyal islevsellik” skoru
(p=0,021; p<0,05) OSAS’l1 kadin hastalardan istatis-
tiksel olarak anlamli diizeyde yiiksek saptandi (Sekil
5). Cinsiyete gore SF-36 Olgegi “Agr1” skoru ve “Genel
saglik algis1” skoru istatistiksel olarak anlamli farklilik
gostermemektedir (p>0,05) (Tablo 8).

Eslik eden hastaliklar

HT 22,9
DM 14,3
Kalp hastaligi 71
KOAH 43
0 10 20 30 40 50 60 70 80 90 100

Oran (%)

Sekil 4. Eslik eden hastaliklarin dagilim1

o
o

m Kadin
Erkek

|
%
|
%
_

Fiziksel rol Emosyonel rol  Sosyal islevsellik

guglugu guglugu

Sekil 5. OSAS’l1 hastalarda cinsiyete gore SF-36 olgegi skorlarinin
karsilagtirilmasi

Cinsiyete gore WHOQOL-BREF Olgegi skorlari
istatistiksel olarak anlaml farklilik gostermemektedir
(p>0,05) (Tablo 9).

—
TARTISMA

OSAS; yasam kalitesini olumsuz etkiler ve komorbid

hastaliklarin riskini artirir (13). Yagam kalitesi; tani-
da ve tedavi agamasinda, hastalik siirecinin 6nemli bir
gostergesidir (14). OSAS’l1 hastalarda; SF-36 ve WHO-
QOL -BREF yasam Kkalitesi Olgekleri ile; OSAS1n
hastanin genel saglik durumuna ve yasam kalitesine
yansimasint saptamak miimkiindir. Hafif derecede
OSAS’ta PAP tedavisi vermedigimiz hasta grubu da
mevcuttur. Yaptigimiz ¢aliymada; kullandigimiz her
iki yasam kalite 6l¢cegini degerlendirerek, sonugta daha
etkin oldugunu diisiindiigiimiiz yasam kalitesini 6lgen
test ile tedavi verecegimiz hasta grubunu daha iyi tespit
edebilecegimizi diigtinmekteyiz. Calismamizin, her iki
yagam kalite 6lgegini OSAS’ta birlikte degerlendiren az
sayidaki literatiire katkida bulunacagini diisiiniiyoruz.

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

26



m Anadolu Klin / Anatol Clin

Asir1 uykululuk, depresyon ve yasam kalitesi ara-
sindaki iligki konusunda hala ¢eliskiler mevcuttur. Bir
kohort ¢aligmasinda, hatif OSAS™1 olan bireyler; OSAS
olmayanlara gore anlamli diizeyde asir1 uykululuk,
depresyon veya kotii yasam kalitesi gostermemistir
(15). Caliygmamizda, gruplara gore olgularin ESS ve
BDI skorlamalarinda istatistiksel olarak anlamli fark-
lilik gorilmemistir. Caliymamiz, bu agidan belirttigi-
miz kohort ¢alismasi ile uyumlu bulunmugtur. Ancak
istatistiksel olarak anlamli olmasa da; ¢aliymamizda
OSAS grubunda her iki 6lgegin skorlar1 daha yiiksek
saptandi.

Yapilan ¢aligmalarda; OSAS1n sosyal, duygusal ve
tiziksel alanlarda, genellikle daha kétii bir yasam ka-
litesi ile iligkili oldugu saptanmistir (16). Calismalar,
siddetli OSASta daha diisiik yasam kalitesi saptamigtir
(17,18 ). Caligmamizda, gruplara gore olgularin SF-36
olgegi skorlari istatistiksel olarak anlaml: farklilik gos-
termedi. Ancak fiziksel fonksiyon skorlary; istatistiksel
olarak anlamli olmasa da; OSAS grubunda daha diigiik
saptandi.

Gruplara gore olgularin WHOQOL-BREF o6l¢egi
skorlari, istatistiksel olarak anlamli farklihk goster-
memekle beraber; genel saglk, fiziksek saglik ve cevre
skorlar1 OSAS hastalarinda daha diisiik saptandi.

OSASmn klinigi ve PSG bulgularinda cinsiyet
farkliliklar: olabilir. Erkeklerde kadinlardan iki ila g
kat daha fazla OSAS goruldigi (19), erkeklerin daha
erken yasta OSAS ile bagvurdugu (20) ve kadinlardan
daha yiiksek AHTye (21,22) sahip oldugu bildirilmis-
tir. Caligmalar (23), OSAS’l1 kadin hastalarda yasam
kalitesinin daha kétii oldugunu bildirmistir. Bu du-
rumun sebebi olarak; OSAS’l1 kadin hastalarin, yor-
gunlugu daha ¢ok agir1 uyku hali olarak ifade etmeleri
ve bu durumun da yasam kalitesine yansimasi olarak
gosterilmistir (24-26).

Calismamizda; OSASh1 erkek hastalarin SF-36
Olgegi “Fiziksel fonksiyon” skoru, istatistiksel olarak
anlaml olmamakla birlikte OSAS’l1 kadin hastalardan
dikkat ¢ekici diizeyde yiiksek saptanmigtir. OSAS’l1 er-
kek hastalarin SF-36 6lgegi “Fiziksel rol giigliigii, sos-
yal islevsellik, emosyonel rol giigligii” skorlar1 OSASI1
kadin hastalardan istatistiksel olarak anlaml diizey-
de yiitksek saptanmustir. SF-36 6lgegi puanlamasinda,
kadin hastalarda genel olarak erkek hastalara gore
skorlar daha diistik saptanmigtir. Caligmamizda SF-
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36 olgegi; OSAS’1 kadin hastalarda cinsiyetin yagam
kalitesine olan olumsuz etkisini daha etkili bir sekilde
gostermistir. Bu agidan ¢aligmamiz literatiirle uyumlu
bulunmustur.

Cinsiyete gore WHOQOL-BREF Olgegi skorlart
istatistiksel olarak anlaml farklilik gostermemektedir.
Erkek hastalarda fiziksel saglik skorlari; istatistiksel
olarak anlamli olmasa da daha disiik saptandu.

Bonomi ve arkadaslar1 (27) ; SF-36'nn fiziksel sag-
lik alt 6lgeklerinin, WHOQOL-BREF’in hem fiziksel
hem de psikolojik alt 6lgekleriyle orta derecede iligkili
oldugunu bildirmistir. Norholm (28) ve Skevington
(29) SF-36'min fiziksel alt olgeklerinin, WHOQOL-
BREF’in psikolojik alt 6lceklerinden ¢ok fiziksel alt
Olgekleriyle daha giiclii bir sekilde iligkili oldugunu
bildirmistir. Calismamizda OSAS grubunda; istatistik-
sel olarak anlamli olmasa da, SF-36 fiziksel fonksiyon
skorlar1 ile WHOQOL-BREEF genel saglik, fiziksel sag-
lik ve cevre skorlar1 daha disiik bulundu.

OSAS’ta yasam kalitesini degerlendirmek, OSAS
kliniginde kullanilmak iizere son zamanlarda siklikla
basvurulan yontemlerden biridir (3). OSAS hastalari,
siklikla yagam kalitesindeki bozulmay1 gosteren semp-
tomlarla bagvurur. Yasam kalitesindeki iyilesme, has-
talarin PAP tedavisine uyup uymadiklarinin 6nemli
bir gostergesidir. Bu durum, OSAS’ta klinik ve tedavi
sonras! takipte yasam kalitesini degerlendirmek i¢in
kullanilan 6l¢eklerin 6nemini artirir.

Orneklem sayisinin azliy, tek merkezde yiiriitiil-
miis olmasi, hastalarin PAP tedavisi sonras: takiple-
rinin degerlendirilmemesi ¢aligmanin kisithiliklaridir.
OSAS tanisi ve tedavisi sonrasi klinik takibinde SF-36
ve WHOQOL-BREF’in 6nemi; daha fazla sayida hasta
ve prospektif bir ¢calisma ile daha da pekistirilebilir.

I
SONUC

Calismamiz, SF-36 ve WHOQOL-BREF yasam kalite
olgeklerinin OSAS tanisi ve tedavi asamasinda kulla-
nilabilecegini; OSAS’l1 kadin hastalarda, SF-36 olge-
ginin yagam kalitesini degerlendirmede daha etkin

olabilecegini gostermistir. Calismamizin, OSASta her
iki yasam kalite 6l¢egini birlikte degerlendiren ve ka-
din hastalarda yasam kalitesini degerlendirmede SF 36
o6lgeginin daha etkili olabilecegini gosteren az sayida
literatiire katkida bulunacagini disiiniiyoruz.
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Cikar catismasi ve finansman bildirimi
Yazar bildirecek bir ¢ikar ¢atismasi olmadigini beyan

eder. Yazar bu ¢aligma icin hi¢bir finansal destek alma-

digini da beyan eder.
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Evaluation of family planning services:
A district example in Istanbul

Aile planlamasi hizmetlerinin degerlendirilmesi:
Istanbul’da bir ilce 6rnedi

Mehmet Sait Deger’,

Abstract Seyma Halac?3,

Aim: The aim of family planning services is to provide individuals with the information and support they need Muhammed Atak*

to make informed, safe, and healthy reproductive decisions. Furthermore, it provides women with the option to ' Department of Public Health,
space out their pregnancies and offers protection from unplanned pregnancies. It is thought that family planning Faculty of Medicine, Hitit
services could play a role in protecting maternal and child health, as well as improving the overall health level of University

society. The objective of this study was to gain insight into the family p\anm’nglservices provided to applicants at 2 Eypsultan District Health
the Maternal Child Health and Family Planning (MCHFP) Centre in a district of Istanbul between 2018 and 2020. Directorate

Methods: The study population comprised individuals who had applied to the Eyupsultan MCHFP Centre be- s Department of Public Health,
tween 2018 and 2020. We are grateful to have had the opportunity to retrospectively analyze the data of 1,444 Faculty of Medicine, University of
individuals. Health Sciences

Results: The study group had an average age of 33.95 years, with 45.2% of participants having completed pri- 4 Department of Public Health,
mary education or below. It may be of interest to note that among the women who applied, 46.2% were in the Istanbul Faculty of Medicine,
age group of 35 years and above. It is worth noting that a significant proportion of the women who applied, Istanbul University

namely 75.9%, were seeking to use a family planning method for the first time. It would seem that the age groups
29-34 and 35-40 saw the highest number of applications. It is notable that a relatively high proportion of women
(49.4%) had not used any family planning method in the previous three months, compared to those who had em-
ployed other methods. It would seem that the intrauterine device is the most preferred family planning method
across all age groups and education levels (p<0.05). It would seem that there is a difference between family
planning methods before and after the ACSAP application, according to years. Furthermore, it was observed
that age group, educational level, and number of pregnancies were associated with the use of family planning
methods (p<0.05).

Conclusion: In the study, the participants demonstrated a clear preference for modern family planning methods
(86.1%) following the application period. It is recommended that individuals be provided with comprehensive
family planning information and that awareness-raising activities be conducted in the local community. This will
facilitate access to family planning services and improve attitudes and behaviors towards family planning.
Keywords: Child health; family planning; maternal health; maternal and child health centers

Oz

Amag: Aile planlamasi hizmetleri, bireylerin Greme ile ilgili kararlarini bilingli, gtivenli ve saglikli sekilde almalarini
amaclamaktadir. Ayrica kadinlarin gebelikler arasindaki streyi ayarlamalarina ve istenmeyen gebeliklerden
korunmalarina olanak saglayan bir uygulamadir. Aile planlamasi hizmetleri ile anne ve ¢ocuk saghgi korunabil-
ir ve toplumun saglik duzeyi gelistirilebilir. Bu calismada istanbul'un bir ilcesindeki Anne Cocuk Saghgi ve Aile
Planlamasl (ACSAP) merkezine 2018 ile 2020 yillari arasinda basvuranlara verilen aile planlamasi hizmetlerinin
degerlendirilmesi amaclanmistir.

Yontemler: Tanimlayici tipteki arastirmanin evrenini EyUpsultan ACSAP Merkezi’ne 2018-2019-2020 yillari boyunca
basvuran kisiler olusturmustur. Arastirma kapsaminda 1444 kisinin verileri retrospektif olarak degerlendirilmistir.

Bulgular: Arastirma grubunun yas ortalamasi 33,95 olup katilimcilarin %45,2'sinin egitim dtizeyi ilkégretim ve Received/Gelis :2110.2024
altindadir. Basvuru yapan kadinlarin, %46,2’si >35 yas grubundadir. Kadinlarin %75,9'u ilk defa aile planlamasi Accepted/Kabul: 13.11.2024
yontemi kullanmak icin basvurumustur. Yas gruplarina gére en ¢ok basvuru 29-34 yas ve 35-40 yas gruplarinda DOI: 10.21673/anadoluklin.1571063

gerceklesmistir. Son 3 ayda herhangi bir aile planlamasi ydntemi kullanmayanlarin orani (%49,4) diger yontem-
leri kullananlardan daha yuksek goralmusttr. ACSAP Arastirma grubundaki kadinlardan tim yas gruplarinda ve
egitim dizeylerinde en cok tercih edilen aile planlamasi ydntemi Rahim ici Arac olmustur (p<0,05). Yillara gére N
ACSAP basvurusu éncesi ve sonrasi aile planlamasi yontemleri arasinda farklilik gézlenmistir. Ayrica yas grubu, Hitit Universitesi, Tip Fakultesi, Halk Saghd
L L . L . - . I Anabilim Dali, Corum, Turkiye.
egitim duzeyi ve gebelik sayisi ile aile planlamas! yontemi kullanimi arasinda iliskili tespit edilmistir (p<0,05). . ) )
. T ) E-mail: mehmetsaitdeger@gmail.com

Sonuglar: Arastirmada katilimcilarin basvuru sonrasi aile planlamasi tercihi agirlikli olarak modern yéntemler

(%86,1) olmustur. Aile planlamasi konusunda bireylerin desteklenmesi ve topluma yonelik farkindalik calismalarinin
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INTRODUCTION

Maternal and child health is one of the most signifi-
cant determinants of the health levels of countries. The
implementation of health improvement activities and
the provision of health counseling prior to birth play a
pivotal role in fostering the growth of a healthy popu-
lation (1). Family planning (FP) services seek to en-
sure that individuals make informed, safe, and healthy
reproductive decisions (2). The individual’s knowl-
edge, attitudes and beliefs, health literacy level, access
to health services, and the ability to use the FP method
correctly and effectively are among the determining
factors affecting the use of sexual and reproductive
health (3,4).

FP enables individuals to have children when and
as many children as they want, the timing of pregnan-
cy, and prevention of unwanted pregnancies. In this
way, maternal and child health can be protected and
the health level of society can be improved (5). In 2022,
while the frequency of contraception use by women on
a global scale is 65%, the rate of meeting the FP need
of women of reproductive age with modern methods
is 77.5%. While the rate of meeting the FP needs with
traditional methods (coitus interruptus-withdrawal,
calendar, vaginal douching, abstinence) is 7%, the
unmet FP need is more than 15%. (6,7). According
to Tiirkiye Demographic and Health Survey (TDHS)
2018 data, the rate of married women in Tiirkiye using
any FP method is 70%, the rate of modern FP method
use is 49%, and the unmet FP need is around 12% (7).

Globally, there are over one million new cases of
sexually transmitted infections (STIs) diagnosed daily,
with 370 million new cases reported annually (8). In
2020, approximately 287,000 women died from pre-
ventable causes related to pregnancy, childbirth, or pu-
erperium, 95% of which occurred in low- and middle-
income countries (9,10). In the same year, the maternal
mortality rate was recorded at 223 per 100,000, reflect-
ing a 34% decrease since 2000 due to the expansion of
family planning services (9,11). In 2022, the maternal
mortality rate in Tiirkiye was 12.6 per 100,000 (12).
The global objective is to reduce this figure to below 70
per 100,000 by 2030 (9,10). Furthermore, additional
antenatal care is a crucial aspect of ensuring optimal
maternal and infant health outcomes. As reported by

the World Health Organization (WHO), one million
pregnancies occur globally on a daily basis. Of these,
one-quarter are unplanned, one-third are unwanted
pregnancies, and 29% result in miscarriage. Unsafe
abortions, responsible for 45% of miscarriages, are a
leading cause of maternal mortality (4,13,14). In Tiir-
kiye, high fertility rates and risky pregnancies, particu-
larly among women under 20 and over 35, increase the
risk of miscarriage. This emphasizes the importance
of expanding reproductive health and family planning
services (15,16).

Tiirkiye has been pursuing an antinatalist popula-
tion policy and developing reproductive health and FP
services since 1965 (17). The Ministry of Health facili-
tates citizens' access to reproductive health services,
primarily through the provision of primary health-
care services. Counseling and services pertaining to
reproductive health are provided at all family health
centers. Furthermore, individuals applying to commu-
nity health centers and district health directorates are
provided with free reproductive health and FP services
by units previously known as Maternal-Child Health
and Family Planning (MCHFP) and currently desig-
nated as Child-Adolescent-Woman and Reproductive
Health (CAWRH). The objective of these services is
to provide education and counseling on reproductive
health and sexually transmitted diseases, to ensure
planned pregnancy, to provide healthy pregnancy and
delivery services, to apply appropriate FP methods,
and to reduce maternal-infant mortality (18,19).

The extent of unmet need for family planning ser-
vices and the lack of knowledge of women in need of
services are not fully known in the context of family
planning services (20,21). Furthermore, the effects of
cultural and religious factors on family planning ser-
vices represent an important area for research (22).
Conversely, the organization of health services and
service quality are significant factors influencing citi-
zens access to family planning services (23). The ob-
jective of this study was to comparatively evaluate the
sociodemographic characteristics, fertility character-
istics, contraceptive method used, and type of service
requested, by those who applied to MCHEP services in
a district of Istanbul in 2018-2019 and 2020.
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I
METHODS
The study employed a descriptive research methodol-

ogy The study population comprised individuals who
had submitted applications to the Eyiipsultan MCHFP
Centre between the 1st of January 2018 and the 31st
of December 2020. A total of 1,600 applications were
submitted to the Eyilipsultan MCHEFP Centre between
2018 and 2020, seeking FP-related services. Only the
first applications of individuals in the same year were
included in the study, with 140 duplicate applica-
tions made by the same individuals in the same year
excluded. A total of 1460 individuals remained for
analysis, with 16 cases excluded due to incomplete
records. Consequently, the records of 1444 individu-
als were examined retrospectively. The examination
of the records enabled the evaluation of the services
received by the individuals, their use of FP methods,
their change in the FP method they used, and the vari-
ables affecting these situations. The data on the time of
application, demographic characteristics (age, gender,
educational status), fertility characteristics (number
of pregnancies, number of children born, number of
living children, number of miscarriages, number of
living children), and contraception characteristics (FP
method used in the last three months, reason for appli-
cation, change in the FP method used) were evaluated.

Statistical analyses

The statistical analysis of the study was performed using
the Statistical Package for the Social Sciences package
program version 24.0 (SPSS Inc., Chicago, IL, USA).
Numerical variables were expressed as mean * standard
deviation (median, minimum, maximum), while cat-
egorical variables were expressed as numbers and per-
centages. The chi-square test was employed to ascertain
the alterations within the parameters and the discrepan-
cies between the groups in accordance with their distri-
bution characteristics. A p-value of less than 0.05 was
regarded as indicative of a statistically significant result.

Ethics committee permission

Ethics committee permission for the research was ob-
tained from Istanbul Medipol University Non-Inter-
ventional Clinical Research Ethics Committee (date:
31.08.2023, decision no: 689).
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I
RESULTS
The mean age of the study group was 33.9 years, with

an application rate of 46.2% among those aged 35 years
and over. The distribution of age, education level,
number of pregnancies, and live births of those who
applied to the MCHEFP Center to receive FP services in
2018-2019-2020 is shown in Table 1.

While 75.9% (1096) of the women who applied to
the MCHFP Centre did not use any FP method prior
to the application, they commenced the use of an FP
method following the application. Table 2 presents the
distribution of the FP method use status of applicants
to the MCHEFP Centre before and after the application,
as well as the FP methods used and switched to.

The highest number of applications was made in
the 29-34 and 35-40 age groups. The distribution of
applicants to the MCHFP Centre according to age
groups and educational level is presented in Table 3.

Among the applicants to the MCHFP Centre, the
proportion of those who did not use any FP method
in the last 3 months was higher than those using the
other methods. Furthermore, the most preferred FP
method was the IUD. The distribution of applicants to
the MCHFP Centre by year according to their charac-
teristics related to fertility and FP, is shown in Table 4.

The most preferred FP method among women in
the study group was IUD, regardless of age or educa-
tion level (p < 0.05). The distribution of the FP meth-
ods that the women who applied to the MCHFP Cen-
tre subsequently initiated use of after their application,
according to their sociodemographic characteristics, is
presented in Table 5.

—
DISCUSSION AND CONCLUSION

In our study, the majority of the applicants were in the

29-40 age group, representing more than 50% of the
total sample. Furthermore, the preference for tradi-
tional contraceptive methods and shorter-acting con-
traceptive use in the group below the age of 29 may be
related to the desire to have a child. It is noteworthy
that when the average age of mothers in Tiirkiye (29.0
years) is taken into consideration, it can be surmised
that those in the study group mostly applied for FP
methods after having a child (24).
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Table 1. Sociodemographic and fertility characteristics of people applying to Maternal Child Health and Family Planning centres in 2018-

2019-2020
2018 2019 2020 Total
Age (Mean + SD) 33,99 + 7,75 33,68 +£7,22 34,64 + 7,39 33.95+7.44
Number of Pregnancy (Mean * SD) 2,91+ 1,48 2,73+ 1,38 2,77 £ 1,48 2.80+1.41
Number of Live Births (Mean + SD) 2,35+ 1,071 2,27 £ 1,02 2,33 £ 1,16 2.32+1.03
Number of Living Children (Mean + SD) 2,30 + 1,00 2,24 +£0,97 2,27 £ 1,08 2.28 £0.98
Number of Miscarriages (Mean + SD) 0,56 + 0,87 0,46+ 0,80 0,44 + 0,74 0.49 +0.81
n n n n (%)
Number of pregnancy (n=1444) 0 5 6 4 15 (1)
1 56 85 60 201 (13.9)
2-4 320 459 281 1060 (73.4)
5 and above 61 67 40 168 (11.6)
Live births (n=1444) 0 6 6 5 17 (1.2)
1 71 114 73 258 (17.9)
2-4 350 478 294 1122 (77.7)
5 and above 15 19 13 47 (3.3)
Total 442 (30.6) 617 (42.7) 385 (26.7) 1444 (100)

SD: Standart deviation, n: Number, %: Percentage

Table 2. Descriptive characteristics of people applying to Maternal Child Health and Family Planning centres in 2018-2019-2020 regarding

Family Planning
2018 2019 2020 Total
n (%) n (%) n (%) n %
Use of FP Method Former User 100 (22.6) 160 (25.9) 88 (22.9) 348 24.1
(n=1444) New User 342(77.4) 457 (74.1) 297 (77.1) 1096 75.9
FP method used for Injection 6(1.4) 30(4.9) 27 (7.0) 63 4.4
the last 3 months Oral Contraceptive 18 (4.1) 37 (6.0) 21 (5.5) 76 53
at the time of
application (n=1444) Traditional Methods 64(14.5) 63 (10.2) 4(1.0) 131 9.1
Condom 67(15.2) 70 (11.3) 11 (2.9) 148 102
1IUD 107 (24.2) 110 (17.8) 96 (24.9) 313 21.7
Does not use any method 180(40.7) 307 (49.8) 226(58.7) 713 49.4
FP method passed Traditional Methods 0(0.0) 0(0.0) 0(0.0) 0 0.0
after the application (1 o0 0aceptive 13 (2.9) 6(1.0) 23 (6.0) 4 2.9
(n=1444)
Injection 8 (1.8) 35 (5.7) 37 (9.6) 80 55
Condom 45 (10.2) 63 (10.2) 0 (0.0) 108 7.5
Does not use any method 71 (16.1) 56 (9.1) 74 (19.2) 201 13.9
IUD 305 (69.0) 457 (74.1) 201 (65.2) 1013 70.2
Status of No change 37(8.4) 61(9.9) 60 (15.6) 158 10.9
participants’ changes ¢ im0 from any FP 71(16.1) 56 (9.1) 74 (19.2) 201 13.9
in FP methods .
i licati method to not using an FP
after app 1cat10f1 method
to Maternal Child = (Lo i 180(40.7) 307 (49.8 226 (58.7 713 49.4
Health and Family w1t1c:P1ng 1}’101'211 not u'smg (40.7) (49.8) (58.7) ’
Planning. (n=1444) any FP method to using any
method
Change in the FP method 154 (34.8) 193 (31.2) 25 (6.5) 372 25.8
used

FP: Family Planning, IUD: Intrauterine Device, n: Number, %: Percentage
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Table 3. Distribution of applicants to Maternal Child Health and Family Planning centres by age and educational background by years

2018 2019 2020 P
Age (n:1442)

17-22 21 (4.8%) 34 (5.5%) 17(4.4%)

23-28 102 (23.1%) 133 (21.6%) 73 (19.0%) 0.350
29-34 110 (24.9%) 186 (30.1%) 99 (25.8%)

35-40 114 (25.9%) 146 (23.7%) 111 (28.9%)

41 and above 94 (21.3%)

118 (19.1%) 84 (21.9%)

Education Status (n:1444)

Below primary education 43 (9.7%)

Primary education 171 (38.7%)
Secondary Education 87 (19.7%)
High School 84 (19.0%)

Higher School and Bachelor’s Degree 57 (12.9%)

43 (7.0%)
221 (35.8%)
105 (17.0%)
153 (24.8%)
95 (15.4%)

35 (9.1%)
139 (36.1%)
67 (17.4%)
91 (23.6%)
53 (13.8%)

0.294

Total 442 (30.6%)

617 (42.7%) 385 (26.7%)

n: Number

The health level of societies, the socioeconomic
level of individuals, the socio-cultural structure, the
provision of health services, and citizens’ access to
health services all exert an influence on family plan-
ning preferences. These factors also shape the prefer-
ences of individuals in relation to traditional or mod-
ern methods of family planning. Furthermore, they
influence the choice of long- or short-acting family
planning methods, depending on the desire to have
children. The difficulties encountered in accessing
healthcare services during the pandemic may have
led women to opt for more traditional methods and
condoms that could be purchased easily from phar-
macies. The proportion of women who switched to
a contraceptive method in the absence of protection
prior to its initiation was found to be the highest in
2020. This indicates that women continue to seek and
apply FP methods despite the difficulties encountered
in accessing FP services provided by the Ministry of
Health due to the pandemic. The period of the CO-
VID-19 pandemic saw a number of factors impede
individuals’ access to and use of FP services. These
included quarantine practices, women’s access to pri-
mary healthcare services, the organization of health-
care services focused on the treatment of COVID-19,
and problems in the supply of healthcare products
(25-27). Furthermore, the suboptimal utilization
of FP services during the course of the COVID-19
pandemic has had a detrimental impact on women’s
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health, increasing the risk of unintended pregnancy
and abortion in suboptimal circumstances (28). In
the context of the ongoing global pandemic, it is of
paramount importance to ensure the continuity of
essential reproductive health services, including FP,
through the utilization of diverse methodologies,
with no interruption (29). In extraordinary situations
such as pandemics, innovative services such as tele-
medicine and community/home-based services can
be applied for antenatal and postnatal care and FP
services to reduce the risk of exposure of healthcare
personnel and individuals to the disease and to al-
leviate the burden on the healthcare system (30,31).
The level of education attained by an individual
has an impact on their ability to access health services,
their preferences regarding family planning, and their
utilization of specific family planning methods. De-
spite the fact that those with a low level of education
are situated within the lower sociocultural stratum of
society, there is evidence to suggest that their utiliza-
tion of family planning methods may vary. Given that
women with low socioeconomic status tend to have
larger families, they may represent a demographic
with a heightened need for family planning services.
Conversely, those with a low level of education tend
to have limited health literacy, which in turn makes it
more challenging for them to access health services.
The fact that women with low education levels in the
research group have less knowledge about FP methods
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Table 4. Characteristics of fertility and Family Planning of people applying to Maternal Child Health and Family Planning. centres

2018 2019 2020 P
Pregnancy (n: 1444)
0 5(1.1%) 6 (1.0%) 4 (1.0%)
1 56 (12.7%) 85 (13.8%) 60 (15.6%)
0.663
24 320 (72.4%) 459 (74.4%) 281 (73.0%)
5and above 61 (13.8%) 67 (10.9%) 40 (10.4%)
Number of live births (n:1444)
0 6 (1.4%) 6 (1.0%) 5(1.3%)
71 (16.1%) 114 (18.5%) 73 (19.0%)
1 0.929
350 (79.2%) 478 (77.5%) 294 (76.4%)
2-4
5 and above 15 (3.4%) 19 (3.1%) 13 (3.4%)
FP Usage
Former User 100 (22.6%) 160 (25.9%) 88 (22.9%)
0.371
New Usser 342 (77.4%) 457 (74.1%) 297 (77.1%)
FP method used in the last 3 months before application (n:1444)
Injection 6, (1.4%) 30, (4.9%) 27, (7.0%)
Oral Contraceptive 18, (4.1%) 37,(6.0%) 21, (5.5%)
0.000
Traditional Methods 64 (14.5%) 63, (10.2%) 4, (1.0%)
Condom 67,(15.2%) 70, (11.3%) 11, (2.9%)
IUD 107, (24.2%) 110, (17.8%) 96, (24.9%)
Does not use any method 180, (40.7%) 307, (49.8%) 226_(58.7%)
FP method passed after the application (n:1444)
Injection Moulding 8, (1.8%) 35, (5.7%) 37, (9.6%)
Oral Contraceptive 13, (2.9%) 6, (1.0%) 23 (6.0%)
Condom 45 (10.2%) 63, (10.2%) 0, (0.0%) 0.000
IUD 305_, (69.0%) 457, (74.1%) 251 (65.2%)
Does not use any method 71, (16.1%) 56, (9.1%) 74 (19.2%)
Changes in the FP method used after the application
No change 37.(8.4%) 61, (9.9%) 60, (15.6%)
Switching from any FP method to not using 71, (16.1%) 56, (9.1%) 74 (19.2%)
an FP method
Switching from not using any FP method to 180, (40.7%) 307, (49.8%) 226_(58.7%) 0.000
using any method
Change in the FP method used 154, (34.8%) 193 (%31.2) 25, (6.5%)

FP: Family Planning, IUD: Intrauterine Device, a, b: Statements of groups with significant differences between them, n: Number, %: Percentage
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Table 5. Distribution of Family Planning methods started to be used by the applicants to Maternal Child Health and Family Planning. centres

in 2018-2019-2020 according to sociodemographic characteristics

Injection Condom Oral IUD Does not use any P

Contraceptive FP method

Age (n: 1442)

17-22 1 (1.4%) 4 (5.6%) 0, (0.0%) 63,(87.5%) 4 (5.6%)

23-28 19, (6.2%) 21 (6.8%) 8 (2.6%) 227 (73.7%) 33 (10.7%)

29-34 25 (6.3%) 21 (5.3%) 11, (2.8%) 284 (71.9%) 54 (13.7%) 0.003

35-40 22.(5.9%) 32 (8.6%) 13 (3.5%) 255 (68.7%) 49 (13.2%)

41 and above 12, (4.1%) 30,, (10.1%) 10,, (3.4%) 183, (61.8%) 61, (20.6%)

Education Status (n:1444)

Below primary education 6,(5.0%) 9, (7.4%) 0, (0.0%) 88 (72.7%) 18, (14.9%)

Primary education 21 (4.0%) 46, (8.7%) 14, (2.6%) 363, (68.4%) 87, (16.4%)

Secondary Education 13,(5.0%) 20, (7.7%) 8,(3.1%) 182, (70.3%) 36, (13.9%) 0.003

High School 18, (5.5%) 24 (7.3%) 8,(2.4%) 233 (71.0%) 45 (13.7%)

Higher School and 22 (10.7%) 9, (4.4%) 12, (5.9%) 147, (71.7%) 15, (7.3%)

Bachelor’s Degree

Number of pregnancy

(n:1444)

0 1, (6.7%) 4_,(26.7%) 6,(40.0%) 1, (6.7%) 3, (20.0%)

1 18 (9.0%) 11 (5.5%) 7,(3.5%) 131, (65.2%) 34 (16.9%) 0.000

24 55 (5.2%) 76, (7.2%) 29_(2.7%) 755, (71.2%) 145 (13.7%)

5 and above 6,(3.6%) 17, (10.1%) 0, (0.0%) 126, (75.0%) 19, (11.3%)

FP: Family Planning, IUD: Intrauterine Device a, b: Statements of groups with significant differences between them, n: Number, %: Percentage

may be related to the low rate of use. Furthermore, the
fact that women with low educational levels were the
most frequent applicants to the MCHFP unit in the
study group may be related to the fact that this group
prefers primary healthcare services where FP services
are provided free of charge and access to these health-
care services is easier. The high rate of IUD use among
women with a low level of education suggests that they
have many children and wish to prefer long-term FP.
In Tiirkiye, the reasons for women’s preference for FP
were determined to be reliability, cost-effectiveness,
and accessibility, with minimal side effects (32). In
another study conducted in Tiirkiye, the number of
pregnancies and miscarriage rates of women with low
education levels were found to be higher (33). It is ac-
knowledged that the decision to utilize FP may not
be straightforward for women, particularly given the
multitude of factors that influence this decision. These
factors include age, beliefs, educational and economic
status, sociocultural values, thoughts about FP, and
whether or not the woman has children (34-36). A
meta-analysis conducted in Ethiopia determined the
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unmet need for FP to be between 26.52% and 36.39%.
The determinants of this need were found to be the
age at first marriage, the low educational level of the
woman and her husband, and couples not discussing
FP with each other (2). In a further meta-analysis, it
was demonstrated that the unmet need for FP in sub-
Saharan Africa was influenced by a number of factors,
including the age of the woman, educational level,
consent of the husband, accessibility of health facili-
ties, and service provision (23).

The number of pregnancies and the number of
children may influence women’s preferences with re-
gard to family planning. The average number of preg-
nancies and children in Tiirkiye varies across regions
(33). In the study group, women who had experienced
between two and four pregnancies and live births were
more likely to submit applications. This suggests that
families have an attitude about having as many chil-
dren as they can care for, which leads them to apply
for FP services. Furthermore, women with two or
more pregnancies were more likely to opt for long-
term contraceptive methods such as intrauterine de-
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Table 6: Various family planning studies conducted in Tiirkiye

Modern method Traditional method No method used

Deger at al. Maternal Child Health and Family Planning 86,1% 13,9% 0%

Mayda at al. (MCHFP) 82,6% 17,4% 0%

Dogru at al. (Hospital) 28,8% 26,7% 45,5%
Tekgiindiiz at al. (Hospital) 25,3% 10,0% 64,7%
Yiicel at al. (Cross-sectional) 71,3% 26,5% 12,2%
Altuntas at al. (Cross-sectional) 53,2% 19% 27,8%
Turkey Demographic and Health Survey - 2018 48,9% 20,9% 30,2%

vices (IUDs). In 2019 and 2020, women who had no
pregnancy preferred oral contraceptives (OCs), while
women who had two or more pregnancies preferred
FP methods such as IUD. This indicates that women
with no prior pregnancy prefer the FP method that
they can discontinue more readily when they change
their decision to have a child.

The majority of applicants to MCHFP centers
express a desire to utilize a modern family planning
method. Some of them apply to alter their family plan-
ning method. Indeed, the findings of our study indicate
that the majority (75.9%) of applicants to MCHFP cen-
ters sought to utilize a novel FP method. In the global
context, the proportion of women in the reproductive
age group who have met their FP needs through mod-
ern contraceptive methods is 77.5%, while the unmet
FP need is more than 15%, according to data from the
2018 TDHS. The rate of married women in Tirkiye
who use any FP method is 70%, while the rate of mod-
ern FP method use is 49.0%. The unmet FP need in all
women is approximately 12.0% (6,7). In our study, the
rate of use of any traditional or modern FP method
by the applicants was 50.6%, which is below the aver-
age for Tiirkiye, while the rate of use of modern FP
method after application was 86.1%, which is above
the rates of use of any FP and modern FP method in
Tirkiye according to TDHS-2018 data. All of the FP
methods used after application to our MCHFP unit
are modern FP methods. The proportion of individu-
als who did not utilize any FP method following their
visit to the MCHFP unit was 13.9%. A meta-analysis
conducted on the FP attitudes of women in Tiirkiye
revealed that the ITUD (19.1%-25.2%), pill (13.9%-
50.9%), and condom (13.2%-47.3%) were the most
preferred modern methods, respectively. In contrast,

withdrawal (9.1%-61.3%) was more commonly adopt-
ed among traditional methods. Furthermore, women
with higher educational levels, those with social secu-
rity, and working women exhibited more positive at-
titudes towards FP method use. (5).

Various FP studies conducted in Tiirkiye with
community-based and different health facilities are
shown in Table 6.

In community-based studies conducted with ap-
plicants to health facilities, the utilization of family
planning methods exhibits variability according to the
characteristics of the research group. In MCHFP cen-
ters, modern FP services, including IUDs, condoms
and OCs, are provided with greater frequency. It may
therefore be anticipated that the rate of uptake of mod-
ern FP methods among applicants to these centres will
be high. This is because those who apply to MCHFP
centers have already made the decision to use mod-
ern FP methods. Indeed, the prevalence of modern FP
methods (82.6-86.1%) was observed to be higher in the
studies conducted with those who applied to MCH-
FP centers in the table compared to the TDHS-2018
(15,35). Given that the majority of individuals seeking
care at the hospital are there due to other health con-
cerns, the utilization of FP methods may differ from
the overall population average. As evidenced by the
present study, the prevalence of modern FP method
use (25.3-28.8%) was observed to be relatively low in
comparison to other studies and the TDHS-2018. Fur-
thermore, the proportion of hospital applicants who
do not utilize any method (45.5-64.7%) is markedly
higher than the TDHS data (15,37,38). In communi-
ty-based cross-sectional surveys, appropriate sample
selection allows for a more accurate representation of
the status of FP method use in the community. As evi-
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denced in the community-based FP studies presented
in Table 6, the rate of modern FP method use (53.2-
71.3%) exhibits variability, though it is lower than in
our study and closer to the TDHS 2018 data (15,32,39).

EP is one of the most prominent primary health-
care practices. It is of the utmost importance to inform
and guide women who require this service and to or-
ganize the necessary health system for them to receive
this service. This is essential for improving the health
level of society (40). It has been observed that disad-
vantaged groups, such as migrants and young people,
have low levels of knowledge about and use of mod-
ern FP methods. This is due to cost and access to ser-
vices (41,42). A study conducted in Sanlurfa revealed
that the prevalence of modern contraceptive use was
51.7%, with the most common reason for non-use
being the unwillingness of the spouse (43). It is cru-
cial to enhance the involvement of men as both users
and beneficiaries to ensure the success of FP services
(44). Furthermore, the provision of FP services in ac-
cordance with the privacy of individuals and without
discrimination is an effective means of increasing in-
dividuals’ access to services and FP preferences (45).

The unmet need for FP represents a significant
public health concern, underscoring the inability of
women to access this service (7). The quality and in-
clusiveness of FP services can be enhanced by increas-
ing the level of awareness of the general public, partic-
ularly healthcare professionals, supporting those who
require FP and identifying issues related to reproduc-
tive health (46,47). Furthermore, the diversification
of contraceptive methods will facilitate the utilization
of services by increasing the likelihood of individuals
being able to make an informed choice. Furthermore,
evidence indicates that informing and training activi-
ties targeting the general public, such as mass media,
email, and text messages, have a positive effect on the
utilization of FP services (48).

The provision of reproductive health and FP ser-
vices is contingent upon the extent of coverage and
utilization of the service (49). In Tiirkiye, the priority
problems related to FP may include the following: the
level of social awareness about FP varies significantly
between regions; the social role of women; and the
fact that all individuals do not have equal chances
in accessing health services due to the low level of
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health literacy in our society (50). Conversely, per-
son-centered sexual and reproductive health services
that respect individuals’ preferences, needs, and val-
ues and enable them to take responsibility for their
own sexual and reproductive health are of critical
importance for all women worldwide to benefit from
these services (51).

Strengths and limitations of the study

The study has both strengths and limitations. It con-
tributes to the existing body of literature on reproduc-
tive health and FP, which is an important determinant
of maternal and child health and must be met. The fact
that the study was conducted in a unit affiliated with
the Ministry of Health is significant in that it provides
citizens with the opportunity to evaluate the procure-
ment of services from a public institution in the field
of FP. Conversely, the fact that the study population
consisted of those who had applied to the health facil-
ity represents a limitation. Furthermore, the fact that
the study was conducted in a single center necessitates
caution in generalizing the results to the wider popula-
tion with regard to family planning.

The findings of our study indicate that the preva-
lence of modern FP methods among those who had
undergone the application procedure was 86.1%. The
preference for FP methods among applicants to the
MCHEP center was found to be associated with their
level of education, age group and number of pregnan-
cies (p < 0.05).

The provision of support to individuals in the field
of FP and the implementation of awareness-raising
activities within the community will facilitate the ac-
cessibility of FP services and enhance the attitudes
and behaviors of individuals towards FP. Furthermore,
studies aimed at enhancing the health literacy of the
population, expanding the range of contraceptive op-
tions, and adopting an individual-centered approach
will facilitate individuals™ access to and utilization of
contraceptive services.
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Original Research / Orijinal Arastirma

Clinical characteristics, outcomes, and
prognostic factors of patients with

systemic rheumatic diseases in medical

intensive care unit: A retrospective
single center study

Medikal yogun bakim Unitesinde takip edilen
sistemik romatolojik hastaligl olan hastalarin
Klinik 6zellikleri, sonuclari ve prognostik
faktorleri: Retrospektif tek merkezli calisma

Abstract

Aim: Systemic rheumatic diseases are a group of diseases that can affect several organs and occasionally
need intensive care unit (ICU) admission due to the severity of diseases or complications. In this studly,
we aimed to investigate clinical features and factors associated with mortality in patients with systemic
rheumatic diseases who were followed up in the medical ICU

Methods: This retrospective cohort study was conducted at a medical ICU, between January 1, 2018, and
December 31, 2022. Patients who were 18 years older and with known or newly diagnosed systemic rheu-
matic diseases who were followed up in the ICU for more than 48 hours were included in the study. The
cause of admission, clinical characteristics, and factors associated with mortality were evaluated.
Results: A total of 76 patients were included in the final analysis; the mean age was 60,8+15.0 years and
rheumatoid arthritis (RA) (39%) was the most common systemic rheumatic disease. Acute respiratory
failure (64%) was the most common reason for ICU admission, followed by septic shock (16%). A total
of 41 (54%) patients died during their ICU stay. Non-survivor patients were older (mean age, 66.1 vs. 54.8
years, p=0.005) and had a higher APACHE-2 score than survivors (median, 24 vs. 14, p<0.001). APACHE-2
score >19 predicted mortality with 82% sensitivity and 80% specificity in patients with systemic rheumatic
diseases.

Conclusions: ICU mortality was higher in patients with systemic rheumatic diseases. APACHE-2 score is a
prognostic factor for ICU mortality in patients with systemic rheumatic diseases.

Keywords: APACHE II; intensive care units; mortality; rheumatic diseases

Oz

Amag: Sistemik romatolojik hastaliklar, bircok organi etkileyebilen ve siklikla hastaligin siddeti veya komp-
likasyonlari nedeni ile yogun bakim yatisi gereken bir grup hastaliktir. Bu ¢alismada, medikal yogun bakim
Unitesinde (YBU) takip edilen sistemik romatolojik hastalik tanili hastalarin klinik 6zellikleri ve mortalite ile
iliskili faktorlerin degerlendirilmesini amacladik.

Yéntemler: Bu retrospektif calisma 1 Ocak 2018 ve 31 Aralik 2022 tarihleri arasinda medikal YBU’ de yapil-
mistir. On sekiz yas ve Uzerinde bilinen veya yeni tani almis sistemik romatolojik hastaligi olan ve YBU'de
48 saatten daha uzun sure takip edilen hastalar calismaya dahil edildi. Hastalarin YBU've yatis nedenleri,
klinik 6zellikleri ve mortalite ile iliskili faktorleri degerlendirildi.

Bulgular: Calismaya dahil edilen 76 hastanin ortalama yasi 60.8+15.0 yildi ve en sik sistemik romatolojik
hastallk romatoid artrit (%39) olarak tespit edildi. Yogun bakima en sik kabul edilme nedeni akut solu-
num yetmezligi (%64) ve septik soktu (%16). Toplam 41 (%54) hasta YBU takipleri esnasinda vefat etti.
Vefat eden hastalar yasayan hastalar ile karsilastirildiginda daha ileri yasta (ortalama yas, 66.1 vs. 54.8 yil,
p=0.005) ve daha ytksek APACHE-2 skoruna (ortanca, 24 vs. 14, p<0.001) sahipti. APACHE-2 skorunun 19
ve Uzeri olmasinin %82 sensitivite ve %80 spesifite ile sistemik romatolojik hastaligl olanlarda mortaliteyi
gosterdigi tespit edildi.

Sonug: Sistemik romatolojik hastaligi olan hastalarda yogun bakim mortalitesi yuksektir. APACHE-2 skoru
YBU' de takip edilen sistemik romatolojik hastaligi olanlarda prognostik bir gdstergedir.

Anahtar Sézciikler: APACHE II; 6lum orani; romatizmal hastaliklar; yogun bakim tniteleri
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INTRODUCTION

Systemic rheumatic diseases are a group of hetero-
geneous diseases that affect joints, soft tissues, and
organs due to chronic inflammation. The severity of
these diseases varies from mild symptoms to severe,
threatening organ failure and usually requires immu-
nosuppressive treatments. Previous studies have re-
ported an increased risk of hospitalization due to the
disease severity or complications of the immunosup-
pressive treatments (1,2).

Among systemic rheumatic diseases, systemic lupus
erythematosus (SLE), systemic vasculitis, and rheuma-
toid arthritis (RA) are most prevalent in the ICU (3-5)
including morbidity and mortality, were assessed in re-
lation to the underlying diseases, treatments and com-
plications. Results Overall, 48 patients with rheumatoid
arthritis, five patients with spondyloarthritis, 14 pa-
tients with vasculitis, 30 patients with connective tissue
diseases and 11 patients suffering from other rheuma-
tologic conditions were admitted to the intensive care
unit (ICU. In previous studies, respiratory failure was
reported as the most common cause of ICU admission
(4,6)59 years [interquartile range, 42-70 years]. Infec-
tions and exacerbations of lung involvement from sys-
temic rheumatic diseases were the leading reasons for
respiratory failure. Septic shock and acute kidney failure
were reported as other frequent reasons for ICU admis-
sion in the rheumatologic population (4,5,7)carried out
ata medical ICU in a military referral hospital. All adult
ICU admissions with a known rheumatologic diagno-
sis were evaluated during 28 consecutive months. There
were 48 ICU admissions available for review in 36 pa-
tients (1.33 ICU admissions/patient.

The rate of ICU mortality in rheumatologic popu-
lation varied a wide range from 16% to 55% in pre-
vious studies (3,5,8,9)most importantly, long-term
outcomes are scarce. Research Question: The aim of
this study was to assess short and long-term outcome
of patients with SRD who were admitted to the ICU.
Study Design and Methods: All records of patients
with SRD who were admitted to ICU between 2006
and 2016 were reviewed. In-hospital and one-year
mortality rates were assessed, and predictive factors of
death were identified. Results: A total of 525 patients
with SRD were included. Causes of admission were
most frequently shock (40.8%. In previous studies, ad-

vanced age, higher APACHE-2 scores, and receiving
invasive mechanical ventilation (IMV) were reported
as prognostic factors for mortality (4,5,8)47 females.
Patients who were admitted to ICU for infections had
a higher mortality rate than patients who were admit-
ted to ICU for non-infectious reasons (4,10,11)includ-
ing 23 patients who died in the ICU. Multivariable lo-
gistic regression showed that poor prior health status
(Berdit’s classification.

Few studies have examined the prognosis and
mortality-related factors of patients with systemic
rheumatic diseases who were followed up in the ICU.
This study aimed to evaluate the demographic and
clinical characteristics of patients with rheumatic dis-
eases followed in medical ICU and to determine the
factors associated with mortality in these patients.

—
MATERIAL AND METHODS

This retrospective cohort study was conducted at the

University of Health Sciences Turkey, Izmir School of
Medicine, Dr. Suat Seren Chest Disease and Surgery
Training and Research Hospital, Intensive Care Unit,
between January 1, 2018, and December 31, 2022.
Izmir is the third-biggest city in Turkey and is in the
western region of Turkey. Our unit is a respiratory ICU
consisting of 23 beds and 600-700 adult admissions
per year.

During the study period, patients aged 18 years
and older with known or newly diagnosed systemic
rheumatic diseases who were followed up in the ICU
for more than 48 hours were included in the study. Pa-
tients with systemic rheumatic diseases who stayed in
the ICU for less than 48 hours, pregnant patients, and
patients without systemic rheumatic diseases (osteoar-
thritis, etc) were excluded from the final analysis.

The definition of newly diagnosed rheumatic dis-
eases was made by a rheumatologist, and patients with
known systemic rheumatic diseases were based on
previous diagnoses by a rheumatologist. Demographic
data, type of rheumatological treatment, clinical fea-
tures, the reasons for ICU admission, APACHE-2
scores, ICU treatments, the need for IMV, renal re-
placement therapy (RRT), and therapeutic plasma ex-
change were obtained from hospital medical records.
Primary outcome of the study was ICU mortality.
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This study was approved by University of Health
Sciences Turkey, Dr. Suat Seren Chest Disease and
Thoracic Surgery Teaching and Research Hospital,
Clinical Research Ethics Committee (Date: 20.09.2023,
decision no: 2023/54-52).

Statistical Analysis

All statistical analyses were performed using SPSS 26.0
(Statistical Package for the Social Sciences. IBM Corp.
Armonk, NY).

Patients admitted to ICU due to infectious reasons,
and non-infectious reasons were compared for ICU
mortality. Pneumonia, septic shock, or tuberculosis
were defined as infectious reasons for ICU admission.
Other reasons for ICU admission were defined as non-
infectious reasons such as flares of rheumatic diseases,
pulmonary thromboembolism, and acute kidney in-
jury. To evaluate the effect of rheumatological treat-
ment on intensive care unit mortality, patients who
received biological disease modifying anti-rheumatic
drugs (- DMARDs) were compared with those who did
not. Comparisons were made with Chi-Square test for
categorical data and with independent sample t-test
or Mann-Whitney U test for continuous data. We also
performed a receiving operating characteristics (ROC)
analysis for the discriminative power of APACHE-2 for
mortality. The post hoc power analysis of the study was
tested using the G Power program based on the mean
differences between the groups (31 vs. 45 patients). The
analysis was single-ended. With an effect size of 0.6 and
a margin of error of 0.05, a total sample of 76 patients
reached a power of 0.81. The results suggested that the
sample was of sufficient size The cut-oft value was de-
termined according to the maximum Youden index. A
p-value <0.05 was accepted as statistically significant.

—
RESULTS

Seventy-six patients were included in the final analy-

sis; 40 (52%) patients were female, and the mean age
was 60,8+£15.0 years. Rheumatoid arthritis (39%),
granulomatosis with polyangiitis (14%), and spondy-
loarthropathies (12%) were the most common rheu-
matic diseases in patients who were followed up in the
ICU, and the median duration of rheumatic disease
was 11 years. Hypertension (39%) and diabetes mel-
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litus (18%) are the most common comorbid diseases
other than rheumatic diseases (Table 1). Rheumatic
diseases were newly diagnosed in ten patients (13%)
during their ICU stay.

Most patients were admitted to ICU due to acute
respiratory failure (64%). Septic shock (16%) and
acute kidney injury (12%) were other common rea-
sons for ICU admission. Pneumonia and exacerba-
tions of lung involvement of rheumatic diseases were
the main causes of acute respiratory failure. Sixty-one
patients (80%) were followed up under invasive me-
chanical ventilation (IMV) during their IUC stay. One
in four patients needed renal replacement treatment
(RRT), and nine (12%) patients required therapeutic
plasma exchange (Table 1).

Forty-one (54%) patients died during their ICU
stay. Non-survivor patients were older (mean age, 66.1
vs. 54.8 years, p=0.005) and had a higher APACHE-2
score than survivors (median, 24 vs. 14, p<0.001). Need
for IMV (67.2% vs. 32.8%, p<0.001) and RRT (78.9% vs.
21.1%, p=0.009) were found to be associated with ICU
mortality. Patients who were admitted to the ICU due
to infectious reasons had a higher mortality rate than
patients who were admitted to the ICU due to non-in-
fectious reasons, but the difference was statistically in-
significant (59% vs. 46%, p=0.604). The mortality rates
were similar in patients who received bDMARDs and
did not receive them (52% vs. 54%, p=0.378) (Table 2).
ROC analysis showed that APACHE-2 score had good
discriminative power for ICU mortality in patients with
systemic rheumatic diseases (AUC: 0.91, 95% CI: 0.84 -
0.99, p<0.001) (Figure 1). The cut-oft value of APACE-2
score for ICU mortality was 19, with 82% sensitivity and
80% specificity.

I
DISCUSSION AND CONCLUSION
The main findings of our study were that RA was the

most frequent systemic rheumatic disease in our ICU,
followed by granulomatosis with polyangiitis and
spondyloarthropathies. Most patients with systemic
rheumatic diseases were admitted to ICU due to re-
spiratory failure. The ICU mortality rate was 54%; ad-
vanced age, a higher APACHE-2 score, and the need
for IMV or RRT were found to be associated with mor-

tality.
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Table 1. Demographic and clinical features of patients

Patients
(n=76)
Age, mean=SD, years 60,8+15.0
Gender, Female, n (%) 40 (52)
BMI, mean+SD, kg/m? 26,4+5,1
Rheumatic Diseases, n (%)
Rheumatoid Arthritis 30 (39)
Granulomatosis with Polyangiitis 11 (15)
Spondyloarthropathies 9(12)
Ankylosing Spondylitis 6(8)
Psoriatic Arthritis 2(3)
Enteropathic Arthritis 1(1)
Sarcoidosis 9(12)
Systemic Lupus Erythematosus 6(8)
Familial Mediterranean fever 4(5)
Behget’s Disease 4 (5)
Dermatomyositis 2(3)
Scleroderma 1(1)
Duration of Rheumatic Diseases, median (IQR), years 11 (4 - 25)
Rheumatological Treatment, n (%)
Only cDMARD:s 32 (42)
cDMARD:s plus Steroids 8(11)
Only bDMARDs 17 (22)
bDMARDs plus cDMARDs 4(7)
Only Steroids 5(17)
Comorbid Diseases, n (%)
Hypertension 30 (39)
Diabetes Mellitus 14 (18)
Chronic Obstructive Pulmonary Disease 11 (14)
Coronary Artery Disease 9(12)
Congestive Heart Failure 7(9)
Malignancy 3(4)
Cause of ICU admission, n (%)
Acute Respiratory Failure 55(72)
Pneumonia 30 (39)
Flare of Lung Involvement 19 (25)
Pulmonary Thromboembolism 4 (5)
Tuberculosis 2(3)
Septic Shock 12 (16)
Acute Kidney Injury 9(12)
APACHE-2 Score, median (IQR), 19 (15 - 24)
Invasive Mechanical Ventilation, n (%) 61 (80)
Renal Replacement Therapy, n (%) 19 (25)
Therapeutic Plasma Exchange, n (%) 9(12)
Mortality, n (%) 41 (54)
Length of Stay in ICU, median (IQR), days 9(6-19)

APACHE: Acute physiology and chronic health evaluation, BMI: Body mass index, DMARDs: Disease modifying anti-rheumatic drugs, ICU:
Intensive care unit, IQR: Interquartile range, SD: Standard deviation
Data were shown as mean+SD, median (IQR) or n (%), +: Plus-minus, SD: Standard deviation, n: Number, %: Percentage

SLE was reported as the most common systemic  organ involvement, or complication of treatment. The
rheumatic disease in previous studies. Arjmand et al.  objective of this study is to determine the causes, out-
reported that 50 of 91 (54.9%) ICU patients with sys-  come, and prognostic factors of patients with rheuma-
temic rheumatic diseases had SLE (4)life-threatening  tologic diseases admitted in teaching medical ICUs in
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Table 2. Comparison of survivor and non-survivor patients

Survivors Non-Survivors p
(n=35) (n=41)
Age, mean+SD, years 54.8+14.1 66.1+13.9 0.005
Duration of rheumatic diseases, median (IQR), years 7 (3-15) 8(4-19) 0.321
Rheumatological treatment, bDMARDs, n (%) 10 (47.6) 11 (52.4) 0.378
ICU admission due to infection, n (%) 18 (40.9) 26 (59.1) 0.604
Invasive mechanical ventilation, n (%) 20 (32.8) 41 (67.2) <0.001
Renal replacement therapy, n (%) 4(21.1) 15 (78.9) 0.009
Theurapeutic plasma exchange, n (%) 5(55.5) 4 (44.5) 0.806
Duration of rheumatic diseases, median (IQR), years 7 (3-15) 8(4-19) 0.321
APACHE-2 14 (10 - 17) 24 (20 - 29) <0.001
Length of stay in ICU, median (IQR), days 9(6-18) 9(5-22) 0.846

APACHE: Acute physiology and chronic health evaluation, bDMARDs: Biologic disease modifying anti-rheumatic drugs, ICU: Intensive

care unit, IQR: Interquartile range, SD: Standard deviation

Data were shown as mean+SD, median (IQR) or n (%), n: Number, %: Percentage

southern Iran. Methods: A retrospective case review
of all patients with rheumatologic diseases admitted in
the academic medical ICUs in two referral hospitals
in southern Iran, from March 2015 to January 2020.
Patients’ data were documented from their hospital re-
cords and the cause of admission, in-hospital outcome,
and prognostic factors was evaluated. Results: Ninety-
one patients were included, of which 71.4% were fe-
male. Systemic lupus erythematosus (54.9%. Caval-
lasca and colleagues reported that 38% of ICU patients
with systemic rheumatic diseases had SLE (5)most
importantly, long-term outcomes are scarce. Research
Question: The aim of this study was to assess short and
long-term outcome of patients with SRD who were
admitted to the ICU. Study Design and Methods: All
records of patients with SRD who were admitted to
ICU between 2006 and 2016 were reviewed. In-hos-
pital and one-year mortality rates were assessed, and
predictive factors of death were identified. Results: A
total of 525 patients with SRD were included. Causes
of admission were most frequently shock (40.8%. In
our study, RA was the most common systemic rheu-
matic disease. Although the prevalence of rheumatic
diseases showed geographical differences, RA is one
of the most frequent systemic rheumatic diseases.
Cakur et al. reported that RA had a higher prevalence
rate than other systemic rheumatic diseases in west-
ern Turkey (12). While RA predominantly affects the
joints, extra-articular involvement is not uncommon;
the lungs are one of the most affected extra-articular
organs (13,14)in Olmsted County, Minnesota, USA.

44  Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

Methods. Data on incident ExRA were abstracted
from medical records of patients with RA - Olmsted
County residents who first met the 1987 American
College of Rheumatology criteria for RA between Jan-
uary 1, 1995, and December 31, 2007. Patients were
followed until death, migration from Olmsted County,
or December 31, 2008. ExRA were classified using the
predefined criteria and compared to the correspond-
ing 1985-1994 inception RA cohort (n = 147. In our
study, respiratory failure was the main reason for ICU
admission. The fact that rheumatoid arthritis is both
common and frequently affects the lungs were consid-
ered to be the main reason for the most common sys-
temic rheumatic diseases in our cohort. RA was also
reported as one of the most frequent systemic rheu-
matic diseases in the ICU. Briinnler et al. reported that
108 patients with rheumatic diseases were followed
up in ICU and 48 (44%) of them had RA (3)includ-
ing morbidity and mortality, were assessed in relation
to the underlying diseases, treatments and complica-
tions. Results Overall, 48 patients with rheumatoid ar-
thritis, five patients with spondyloarthritis, 14 patients
with vasculitis, 30 patients with connective tissue dis-
eases and 11 patients suffering from other rheumato-
logic conditions were admitted to the intensive care
unit (ICU. It is common for patients to receive their
first diagnosis of systemic rheumatic diseases during
ICU admission. The diagnosis of systemic rheumat-
ic diseases was made during the ICU stay in 14% of
patients in Larcher’s study (6)59 years [interquartile
range, 42-70 years]. Arjmand et al. reported that 20%
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of patients were new cases of systemic rheumatic dis-
eases (4)life-threatening organ involvement, or com-
plication of treatment. The objective of this study is to
determine the causes, outcome, and prognostic fac-
tors of patients with rheumatologic diseases admitted
in teaching medical ICUs in southern Iran. Methods:
A retrospective case review of all patients with rheu-
matologic diseases admitted in the academic medical
ICUs in two referral hospitals in southern Iran, from
March 2015 to January 2020. Patients” data were docu-
mented from their hospital records and the cause of
admission, in-hospital outcome, and prognostic fac-
tors was evaluated. Results: Ninety-one patients were
included, of which 71.4% were female. Systemic lupus
erythematosus (54.9%. In our study, ten cases (13%)
were diagnosed with systemic rheumatic diseases dur-
ing their ICU stay, and all of them had granulomatosis
and polyangiitis. Systemic vasculitis was more likely to
be newly diagnosed in the ICU due to severe specific
organ involvement and the need for organ support
therapy (6)59 years [interquartile range, 42-70 years].
Respiratory failure was found to be the main reason
for ICU admission in our study. Pneumonia and acute
exacerbations of lung involvement were the most com-
mon reasons for the development of respiratory fail-
ure in our patients. In previous studies, patients with
systemic rheumatic diseases were mostly admitted to
ICU due to infectious reasons. Arjmand et al. reported
that the majority of patients with systemic rheumatic
diseases need ICU admission due to infectious reasons
(4)life-threatening organ involvement, or compli-
cation of treatment. The objective of this study is to
determine the causes, outcome, and prognostic fac-
tors of patients with rheumatologic diseases admitted
in teaching medical ICUs in southern Iran. Methods:
A retrospective case review of all patients with rheu-
matologic diseases admitted in the academic medical
ICUs in two referral hospitals in southern Iran, from
March 2015 to January 2020. Patients” data were docu-
mented from their hospital records and the cause of
admission, in-hospital outcome, and prognostic fac-
tors was evaluated. Results: Ninety-one patients were
included, of which 71.4% were female. Systemic lupus
erythematosus (54.9%. Infections were also reported
as one of the most common reasons for ICU admis-
sion in a multicenter study conducted by Larcher and

ROC Curve

Source of the Curve

APACHE2
—— Reference Line

Sensitivity

0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 1. The Receiver operating characteristics analysis for inten-
sive care unit mortality

colleagues (5)most importantly, long-term outcomes
are scarce. Research Question: The aim of this study
was to assess short and long-term outcome of patients
with SRD who were admitted to the ICU. Study De-
sign and Methods: All records of patients with SRD
who were admitted to ICU between 2006 and 2016
were reviewed. In-hospital and one-year mortality
rates were assessed, and predictive factors of death
were identified. Results: A total of 525 patients with
SRD were included. Causes of admission were most
frequently shock (40.8%. In our study, more than half
of the patients were admitted to ICU due to infectious
complications such as acute respiratory failure due to
pneumonia or septic shock. The risk of infection is in-
creased in patients with rheumatic diseases because of
an alternation of immunoregulation, comorbid dis-
eases, or the use of immune suppressive treatments
(15). Lungs were the main infection site in systemic
rheumatic diseases such as RA and SLE (16,17)we per-
formed a nested case-control study at the University of
Toronto Lupus Clinic, with prospective follow-up ac-
cording to a standard protocol since 1970. Cases were
SLE patients seen between January 1987 and January
1992 who had documented infections and controls
were patients without infection from the same cohort
matched for age, gender and time of visit. The type,
site and outcome of infection were recorded for each
case. A conditional logistic regression analysis was
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performed to compare factors associated with infec-
tion in cases and their controls. Ninety-three patients
had 148 infection episodes; the majority were bacte-
rial, but viral, fungal and protozoan organisms were
also identified (multiple organisms in seven.

The ICU mortality of patients with rheumatic dis-
eases varied widely in previous studies. The ICU mor-
tality was reported at 16% by Briinnler et al. Larcher and
colleagues reported that ICU mortality was 23.8%, and
Cavallasca et al. reported 55% (3,5,9)including morbid-
ity and mortality, were assessed in relation to the under-
lying diseases, treatments and complications. Results
Overall, 48 patients with rheumatoid arthritis, five pa-
tients with spondyloarthritis, 14 patients with vasculi-
tis, 30 patients with connective tissue diseases and 11
patients suffering from other rheumatologic condi-
tions were admitted to the intensive care unit (ICU. We
found the rate of ICU mortality was 54% in our study,
slightly higher than that of the previous cohorts. Sev-
eral factors were found to be associated with mortality
in patients with systemic rheumatic diseases. A higher
APACHE-2 score was one of the most important risk
factors for ICU mortality in patients with systemic
rheumatic diseases. The median APACHE-2 score was
12 in Briinnler’s study, indicating that ICU mortality
was lower (3)including morbidity and mortality, were
assessed in relation to the underlying diseases, treat-
ments and complications. Results Overall, 48 patients
with rheumatoid arthritis, five patients with spondy-
loarthritis, 14 patients with vasculitis, 30 patients with
connective tissue diseases and 11 patients suffering
from other rheumatologic conditions were admitted to
the intensive care unit (ICU. Aydin et al. reported that
the mean APACHE-2 score was 24.7 and ICU mortal-
ity was 61% (18). The median APACHE score in our
study was 19, which was higher than other studies and
was thought to be the main reason for high mortality.
APACHE-2 score had good discriminative power for
mortality. Arjmand et al. reported that patients with an
APACHE-2 score higher than 9 had a poor prognosis in
ICU and the mortality rate with an APACHE-2 score
above 9 was 96% (4)life-threatening organ involvement,
or complication of treatment. The objective of this study
is to determine the causes, outcome, and prognostic fac-
tors of patients with rheumatologic diseases admitted in
teaching medical ICUs in southern Iran. Methods: A
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retrospective case review of all patients with rheuma-
tologic diseases admitted in the academic medical ICUs
in two referral hospitals in southern Iran, from March
2015 to January 2020. Patients’ data were documented
from their hospital records and the cause of admission,
in-hospital outcome, and prognostic factors was evalu-
ated. Results: Ninety-one patients were included, of
which 71.4% were female. Systemic lupus erythemato-
sus (54.9%. In our study, the cut-off value of APACHE-2
score for mortality was 19, with 82% sensitivity and 80%
specificity. Need for IMV was another risk factor for
ICU mortality. In previous studies, higher ICU mortal-
ity rates were reported in patients who were followed up
with IMV (3,4)including morbidity and mortality, were
assessed in relation to the underlying diseases, treat-
ments and complications. Results Overall, 48 patients
with rheumatoid arthritis, five patients with spondy-
loarthritis, 14 patients with vasculitis, 30 patients with
connective tissue diseases and 11 patients suffering
from other rheumatologic conditions were admitted to
the intensive care unit (ICU. We found that the need for
IMV was associated with ICU mortality; two of three
patients who were followed up under IMV died during
their ICU stay. In our study, most patients were followed
up in the ICU due to respiratory failure, and the major-
ity of patients (80%) needed IMV support, which was
thought to be another reason for high mortality rate in
our cohort. In previous studies, the mortality rate was
reported to be higher in patients who were admitted to
ICU due to infections (4,8)47 females. We found that
patients who were admitted to the ICU for infectious
reasons had a higher mortality rate than patients who
were admitted for non-infectious reasons, but the dif-
ference was statistically insignificant. In our study, pa-
tients who received bDMARDs and patients who did
not receive them had similar mortality rates. The effect
of rheumatic treatment on ICU mortality is controver-
sial. Godeu et al. reported that corticosteroid use was
associated with poor prognosis; however, the use of
corticosteroids or other immunosuppressive agents was
not found to be associated with mortality by Moreels
and colleagues (10,19).

Our study has several limitations. The results of
our study cannot be generalized to all rheumatologi-
cal populations because it is a single-center study. We
assessed a limited number of parameters because our
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study was retrospective. Most patients were admitted
to the ICU for respiratory system-related complica-
tions such as respiratory failure because our center is
specific to pulmonary intensive care. The severity of
systemic rheumatic diseases may affect ICU outcomes.
However, the severity of rheumatic diseases was un-
known because the study was retrospective. Our study
focused on the short-term outcomes of ICU patients
with systemic rheumatic diseases; the long-term out-
comes of these patients remain unclear.

In conclusion, patients with systemic rheumato-
logical diseases have higher ICU mortality rates, and
some of these patients may be diagnosed for the first
time in the ICU. The APACHE-2 score may be use-
ful for predicting mortality in patients with systemic
rheumatologic diseases.

Conflict-of-interest and financial disclosure
The authors declare that they have no conflict of inter-
est to disclose. The authors also declare that they did
not receive any financial support for the study.

|

REFERENCES

1. Ferucci ED, Holck P. Hospitalizations associated with
rheumatic disease in Alaska, 2015-2018. ACR Open
Rheumatol. 2022;4(6):520.

2. Carrara G, Bortoluzzi A, Sakellariou G, et al. Risk of

hospitalisation for serious bacterial infections in pa-

tients with rheumatoid arthritis treated with biologics.
Analysis from the RECORD linkage on rheumatic dis-
ease study of the Italian Society for Rheumatology. Clin
Exp Rheumatol. 2019;37(1):60-6.

3. Brunnler T, Susewind M, Hoffmann U, Rockmann F, Eh-
renstein B, Fleck M. Outcomes and prognostic factors
in patients with rheumatologic diseases admitted to the
ICU. Intern Med. 2015;54(16):1981-7.

4. Arjmand M, Shahriarirad R, Shenavandeh S, Fallahi M]J.
Determination of the main causes, outcome, and prog-
nostic factors of patients with rheumatologic diseases
admitted to the medical intensive care unit in Southern
Iran. Clin Rheumatol. 2022;41(12):3859-68.

5. Larcher R, Pineton de Chambrun M, Garnier F et al.
One-year outcome of critically ill patients with systemic
rheumatic disease: a multicenter cohort study. Chest.
2020;158(3):1017-26.

6. Dumas G, Géri G, Montlahuc C, et al. Outcomes in criti-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

cally ill patients with systemic rheumatic disease: a mul-
ticenter study. Chest. 2015;148(4):927-35.

Kollef MH, Enzenauer RJ. Predicting outcome from in-
tensive care for patients with rheumatologic diseases. |
Rheumatol. 1992;19(8):1260-62.

Fujiwara T, Tokuda K, Momii K, et al. Prognostic factors
for the short-term mortality of patients with rheumatoid
arthritis admitted to intensive care units. BMC Rheuma-
tol. 2020;4(1):1-11.

Cavallasca JA, Del Rosario Maliandi M, Sarquis S, et al.
Outcome of patients with systemic rheumatic diseases
admitted to a medical intensive care unit. ] Clin Rheu-
matol. 2010;16(8):400-2.

Moreels M, Mélot C, Leeman M. Prognosis of patients
with systemic rheumatic diseases admitted to the inten-
sive care unit. Intensive Care Med. 2005;31(4):591-3.
Cruz BA, Ramanoelina J, Mahr A, et al. Prognosis and
outcome of 26 patients with systemic necrotizing vascu-
litis admitted to the intensive care unit. Rheumatology
(Oxford). 2003;42(10):1183-8.

Cakir N, Pamuk ON, Dervis E, et al. The prevalences
of some rheumatic diseases in western Turkey: Havsa
study. Rheumatol Int. 2012;32(4):895-908.

Myasoedova E, Crowson CS, Turesson C, Gabriel SE,
Matteson EL. Incidence of extraarticular rheumatoid ar-
thritis in Olmsted County, Minnesota, in 1995-2007 ver-
sus 1985-1994: a population-based study. ] Rheumatol.
2011;38(6):983-9.

Bonfiglioli KR, de Medeiros Ribeiro AC, Carnieletto
AP, et al. Extra-articular manifestations of rheumatoid
arthritis remain a major challenge: data from a large,
multi-centric cohort. Adv Rheumatol. 2023;63(1):1-9.
Cunnane G, Doran M, Bresnihan B. Infections and bio-
logical therapy in rheumatoid arthritis. Best Pract Res
Clin Rheumatol. 2003;17(2):345-63.

Gladman DD, Hussain F, Iban D, Urowitz MB. The na-
ture and outcome of infection in systemic lupus erythe-
matosus. Lupus. 2002;11(4):234-9.

Listing J, Gerhold K, Zink A. The risk of infections associ-
ated with rheumatoid arthritis, with its comorbidity and
treatment. Rheumatology (Oxford). 2013;52(1):53-61.
Aydin K, Tiirk I. The Diagnostic profile and clinical
course of patients with rheumatic diseases in the medical
intensive care unit. Turk ] Med Sci. 2023;53(5):1084-93.
Godeau B, Mortier E, Roy PM, et al. Short and longterm
outcomes for patients with systemic rheumatic diseases
admitted to intensive care units: a prognostic study of
181 patients. ] Rheumatol. 1997;24(7):1317-23.

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

47



m Anadolu Klin / Anatol Clin Orijinal Arastirma / Original Research

Nadir bir orbital patoloji: Persistan
hiperplastik primer vitreus

A rare orbital pathology: Persistent
hyperplastic primary vitreous

Oz

Amag: Persistan hiperplastik primer vitreus (PHPV), embriyolojik primer vitreus ve hyaloid damar
sisteminin gerilememesi nedeniyle ortaya cikan konjenital bir anomalidir. Etkilenen gozlerde anatomik
ve visual sonu¢ Uzerinde énemli etkisi olabilir. Amacimiz PHPV tanisi konulmus hastalarin Manyetik
Rezonans Goruntuleme (MRG) ozelliklerini sunmak ve literattrle karsilastirmaktir.

Yéntemler: Calismamiz retrospektif bir arsiv ¢alismasi olup Ocak 2010-Ocak 2020 tarihleri arasinda
merkezimizde orbital MR ¢ekimi yapilan ve gértnttlemelerinde PHPV tanisi bulunan 9 hasta ¢alisma-
ya dahil edilmistir. Hastalar yas, cinsiyet, etkilenen orbita (sag-sol, unilateral-bilateral), eslik eden ek
anomaliler agisindan degerlendirildi.

Bulgular: Calismaya alinan 9 hastanin 8'i erkek Ti kiz idi. Hastalarin yas araligi 3 ay-56 yas olup yas or-
talamasi 10,8 idi. Bilateral tutulum 2 (%22) hastada, unilateral tutulum 7 (%78) hastada (5 hastada sagd,
2 hastada sol) izlendi. Mikroftalmi 5 hastada, dismorfik orbita 2 hastada, retinal hemoraji-dekolman
3 hastada izlenmistir. PHPV olgularina eslik eden ek kranial patolojiler degerlendirildiginde; 1 hastada
lizensefali, 1 hastada porensefalik kavitasyon ve 2 hastada optik sinir periferinde sivi artist izlendi.
Sonuglar: Sonug olarak tek tarafli tutulum, mikroftalmi ve én kamaranin kollabe olmasi PHPV ayirici
tanisinda en énemli klinik ipuclaridir. PHPV'den stphelenildiginde retrolental kitle ve huni seklinde
retina dekolmani MR gérunttlemede tani koymada son derece énemli bulgulardir.

Anahtar Sézciikler: Manyetik rezonans gértnttleme; orbita hastaliklari; persistan hiperplastik primer
vitreus; retinal hemoraji

Abstract

Aim: Persistent hyperplastic primary vitreous (PHPV) is a congenital anomaly that occurs due to
failure of the embryological primary vitreous and hyaloid vascular system to regress. It may have a
significant impact on the anatomical and visual outcome in the affected eyes. Our aim is to present
the Magnetic Resonance Imaging (MRI) features of patients diagnosed with PHPV and compare them
with the literature.

Methods: Our study is a retrospective archive study and 9 patients who underwent orbital MRI'in our
center between January 2010 and January 2020 and were diagnosed with PHPV on their images
were included in the study. Patients were evaluated in terms of age, gender, affected orbit (right-left,
unilateral-bilateral), and accompanying additional anomalies.

Results: Of the 9 patients included in the study, 8 were boys and 1 was a girl. The age range of the pa-
tients was 3 months-56 years and the average age was 10.8 years. Bilateral involvement was observed
in 2 (22%) patients, and unilateral involvement was observed in 7 (78%) patients (right in 5 patients,
left in 2 patients). Microphthalmia was observed in 5 patients, dysmorphic orbita in 2 patients, and
retinal hemorrhage-detachment in 3 patients. When additional cranial pathologies accompanying
PHPV cases are evaluated; lissencephaly was observed in 1 patient, porencephalic cavitation in 1 pa-
tient, and increased fluid in the optic nerve periphery was observed in 2 patients.

Conclusions: As a result, unilateral involvement, microphthalmia and anterior chamber collapse are
the most important clinical clues in the differential diagnosis of PHPV. When PHPV is suspected, ret-
rolental mass and funnel-shaped retinal detachment are extremely important findings in making the
diagnosis on MR imaging.

Keywords: Magnetic resonance imaging; orbital disease; persistent hyperplastic primary vitreous;
retinal hemorrhage
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Deniz ve Aslan

Persistan hiperplastik primer vitreus gy

GiRiS

Persistan hiperplastik primer vitreus (PHPV), emb-
riyolojik primer vitreus ve hyaloid damar sisteminin
gerilememesi nedeniyle ortaya ¢ikan konjenital bir
anomalidir. Etkilenen gozlerde anatomik ve visual
sonug uzerinde onemli etkisi olabilir. Sonugta fitizis
bulbi ve tedavisi olmayan glokoma yol acabilir. Ayrica,
inat¢1 glokom ve klinik olarak giiphelenilen retinoblas-
tom, eniikleasyonun ana nedenidir (1,2). Cogunlukla
saglikli yenidoganlarda goriiliir ve mikroftalmus, kata-
rakt, retrolental fibrovaskiiler doku, persistan hiyaloid
damarlanma ve tunica vasculosa lentis kalintilarryla
iligkilidir (1). Histolojik olarak bu siiregler retrolental
kitlenin kenarlarina dahil edilir. Lens lifleri dejenere
olur ve lens epitel hiicreleri arkaya dogru go¢ eder.
Lensin arka kapsiiliiniin agilmasi sonucu spontan ka-
tarakt olusabilir (1-3).

PHPV lokokori, mikroftalmi, katarakt, yaygin int-
ravitreal kanama, hiyaloid arterin kaliciligs, lensin sis-
mesi veya retrolental dokunun kontraktiiriiniin neden
oldugu sekonder glokom ve bazen de retina dekolmani
ile prezente olur (2,3). Tipik olarak tek taraflidir; an-
cak iki tarafli oldugunda ¢ogunlukla trizomi 13, Wal-
ker Warburg sendromu ve Norrie hastalig1 gibi diger
okiiler ve sistemik konjenital sendromlar ile birlikte-
lik gosterir (4). PHPV nin karakteristik histopatolojik
ozelligi retrolental fibrovaskiller membranin kalici-
ligidir. Uzatilmus siliyer siiregler kiigiik bir mercegin
cevresi etrafinda uzanabilir. Yash hastalarda mercegin
tamamen kalsifikasyonu, hatta kemiklesmesi gozle-
nebilir. Bazen mercegin retinasi ayrilir, bazen de arka
hyaloid membranin ayrilmas: olabilir. PHPV’nin MR
goriiniimil olduk¢a degisken olabilir, embriyonik vit-
reus bilesenlerinin hiperplazisinin miktarina ve karak-
terine ve ikincil komplikasyonun kapsamina ve doga-
sina bagli olarak degisir (5).

PHPV’nin Bilgisayarli Tomografi (BT) goriiniimd,
embriyonik vitreus bilesenlerinin hiperplazisinin mik-
tarina ve karakterine, ikincil komplikasyonun boyutu-
na ve dogasina bagli olarak oldukg¢a degisken olabilir.
PHPV tanisinda Manyetik Rezonans Goriintiileme
(MR) goriintiileme, BT'den iistiindiir. Ustiin kontrast
¢oztinirliigiine sahip multiplanar goriintiileme intra-
orbital ve orbital yapilarin biyokimyasal bilesimi hak-
kinda fikir verir. Lensin, retrolental kitlenin ve buna
bagl retina - arka hyaloid dekolmaninin gériiniimi,

MR goriintillemede BT’ye gore daha iyi degerlendi-
rilebilir. MR goriintillemenin hassasiyeti, yag baskilt
tekniklerinin kullanilmasi ve orbital ylizey koillerin
kullanilmasiyla daha da artirilabilir. Postkontrast MR
goriintiilerinde, retrolental kitle i¢inde ve bazen 6n ka-
marada anormal kontrastlanma tespit edilebilir (3-8).

Persistant hiperplastik primer vitreus hastaligi-
nin ayirici tanist bagvuru yasina baghdir. Cocuklarda
coast hastalifi, retinoblastom, prematiire retinopatisi
(ROP), toksokora grantilomu, ailesel ekstidatif vitreo-
retinopati dahil olmak tizere l6kokori, sagilik veya goz
i¢i kitlelere neden olan diger durumlar (Retinal anjiyo-
matozis, konjenital katarakt, Norrie hastaligi, inkon-
tinentia pigmenti, endoftalmit ve pars planit) dikkate
alinmalidir (6).

Amacimiz PHPV tanisi konulmus hastalarin MRG
goriintiileme 6zelliklerini sunmak ve literatiirle kargi-
lagtirmaktir.

—
GEREC VE YONTEMLER

Calismamiz retrospektif bir arsiv ¢calismasi olup Ocak

2010-Ocak 2020 tarihleri arasinda merkezimizde or-
bital MR ¢ekimi yapilan ve goriintiilemelerinde PHPV
tanist bulunan 9 hasta ¢alismaya dahil edilmistir.
Hastalar yas, cinsiyet, etkilenen orbita (sag-sol, uni-
lateral-bilateral), eslik eden ek anomaliler acisindan
degerlendirilmistir. Goriintiilemede PHPV siiphesi
bulunan ancak klinik acidan dogrulanmayan hastalar,
6n tanisinda PHPV bulunan ancak goriintillemesinde
belirgin patoloji saptanmayan, PHPV tanis1 bulunan
ancak goriintillemesi merkezimizde yapilmayan has-
talar caligma dis1 birakilmigtir.

Calismamuz igin yerel etik kurul onayr alinmistir.
(Dicle Universitesi Tip Fakiiltesi Girisimsel Olmayan
Klinik Aragtirmalar Etik Kurulu, Tarih: 25.10.2021,
Say1: 441)

Bu ¢aligmadaki tiim orbital MR goriintiiler uzay-
sal ¢oztiniirlugi iyilestirecek sekilde aksial ve koronal
planda incelendi. Orbital T1 agirlikli goriintiiler asa-
gidaki parametreler kullanilarak elde edildi.(repetition
time (TR): 600- 800 ms; echo time (TE): 20 ms; field
of view (fov), 12-16 cm; kesit kalinlig1 3.0 mm; mat-
rix, 256x192. Orbital T2 agirlikli goriintiiler asagidaki
parametreler kullanilarak elde edildi: TR, 1800-2500
ms; TE, 20-80 ms; field of view, 16 cm; kesit kalinhig,
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3.0 mm; matrix, 256x192; lezyonlarin sinyal intensitesi
etkilenen veya kars1 goziin vitreusu ile kargilastirildi.

PHPV MR bulgular1 anterior kamarada siglasma,
retrolental vaskiiler membran. anterior segment ano-
malileri, tubuler gortiniim, huni seklinde retina dekol-
mani, s1vi-sivi seviyelenmeleri, retrolental kitle, vitreus
hemorajisidir. Bu bulgular1 olan hastalar pozitif kabul
edildi.

Istatistiksel analiz

[statistiksel analizler icin ise SPSS (Statistical Package
for the Social Sciences software for Windows, version
22.0, IBM, Chicago, IL, USA) programi kullanildi. Ca-
lismamizda kullanilan istatiksel yontemler; yas, cin-
siyet, etkilenen orbita, unilateral-bilateral etkilenme,
eslik eden ek bulgular parametresi i¢in ortalama ve
standart sapmalar kullanildi. Verilerin normal dag:-
lima uyup uymadig1 kontrol edildi ve normal dagili-
ma uyanlar icin ikili karsilastirmalarda independent
sample t test ve normal dagilima uymayanlarda Mann
Whitney U test kullanildi.

—
BULGULAR

Caligmaya alinan 9 hastanin 81 erkek 1’i kiz idi. Has-

talarin yas araligi 3 ay (Olgu 1)-56 yas olup yas orta-
lamasi 10,8 idi. Calismaya alinan hastalarin 7’si (%78)
¢ocuk-ergenlik donemi (3 ay-7 yas), 2’si (%22) eriskin
(19 ve 56 yas) yas grubundaydi.

a

Bilateral tutulum 2 (%22) hastada, unilateral tu-
tulum 7 (%78) hastada (5 hastada sag, 2 hastada sol)
izlendi.

Mikroftalmi (Olgu 2) 5 hastada (4 hastada PHPV
olan orbitada,1 hastada PHPV olmayan orbitada), dis-
morfik orbita 2 hastada, retinal hemoraji (Olgu 3) bi-
lateral tutulumu olan hastada bilateral izlenmisken 2
hastada PHPV olmayan orbitada izlenmistir.

PHPV olgularma eslik eden ek patolojiler deger-
lendirildiginde; 1 hastada lizensefali (Olgu 4), 1 hasta-
da porensefalik kavitasyon (Olgu 5) ve 2 hastada optik

sinir periferinde siv1 artig izlendi.

—
TARTISMA VE SONUC

Fetal intraokiiler vaskiiler sistem anterior-posterior

olarak ayrilir. Anterior sistem lensin anteriorundaki
irisi beslerken; posterior sistem vitreusu besleyen ana
hyaloid arter, vitreusun gevresini besleyen vasa hyloi-
dea propia, iris ve mercegi besleyen tunika vaskulosa
lentisten olusur (9,10). Anterior ve posterior hyaloid
vaskuler sistem bagimsiz geriler. Normal sekilde ge-
rileyemezlerse PHPV olusur. PHPV yenidogan 16ko-
korilerinin yaklasik %5’inden sorumludur. Siklikla tek
tarafl1 ve izoledir. PHPV ¢ogunlukla ¢ocukluk ¢aginda
izlenir ancak ge¢ tani almis erigkinlerde de goriilebi-
lir. Caliygmamizdaki olgularin ¢ogu (%78) literatiir ile
uyumlu olarak ¢ocuk yas grubuydu. Ayrica literatiirde
bazi galigmalarda erkek hakimiyetinin oldugu belirtil-

Olgu 1: 3 ay erkek hasta, sag lens posteriorunda optik sinir diizeyinde uzanan PHPV ile uyumlu fibr6z bant gérinimi ve sevi-

yelenme veren hemoraji izlenmekte
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Olgu 2: 5 yas erkek hasta, sag lens posteriorunda optik sinir diizeyinde uzanan PHPV ile uyumlu fibréz bant gériiniimii, sol

orbitada mikroftalmi ve dismorfik goriiniim

a

mistir (7-13). Calismamizda erkek hasta sayis1 olduk¢a
yiiksek oranda (%89) izlendi.

PHPV gelisimsel donemde ¢ogunlukla tek orbitay:
etkilediginden genellikle patoloji tek orbitada izlenir. An-
cak baz1 sendromik durumlarda veya gelisimsel donem-
de iki orbitanin etkilendigi durumlarda bilateral tutulum
da izlenebilir (4-8). Calismamizda literatiir ile uyumlu
olarak (%78) unilateral tutulum siklig1 mevcuttu.

PHPV ozellikle bilateral tutulumu olan olgularda
baz1 sendromlarla birlikte goriilebilir. Bu tarz durum-
larda orbital ve kranial ek bulgular izlenebilir. MR
inceleme kranial ek bulgular a¢isindan da oldukga
6nemlidir. Bilateral vakalara genellikle Norrie hastali-

b

Olgu 3: 7 yas erkek hasta, sag orbitada retinal dekolman, sol orbitada PHPV ile uyumlu goriiniim

g1, Warbur’s hastalig1 ve diger intraorbital anomalililer
gibi sistemik hastaliklarin eslik ettigi diigtintilmektedir
(3-6). Caliymamizda PHPV olgularina eslik eden ek
patolojiler degerlendirildiginde; %11 oraninda lizen-
sefali, %11 oraninda lateral ventrikiil kistik dilatasyo-
nu ve %22 oraninda optik sinir periferinde siv1 artist
izlendi. Lizensefalisi olan hasta Walker Walburg send-
romu ile uyumlu idi.

Embriyolojik gelisim déoneminde anomaliler bazen
etkilenen veya etkilenmeyen orbitada ek anomalilere
sebep olabilmektedir. MR goriintiilemede orbital ya-
pilar detayl: degerlendirilebilmektedir. MR gériintiile-
mede orbital patolojilerin detayli raporlanmasi tedavi
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C

Olgu 4: 5 ay erkek hasta sag orbitada PHPV goriiniimii ve lateral ventrikiiller ileri derecede dilatasyon, serebral
fissiir ve sulkuslarda gelisimsel anomali, gri cevher kalinliginda artis (komplet lizensefali)(Walker Walburg send-

romu)

a b

Olgu 5: 19 yas erkek hasta, sag orbitada PHPV gortiniimii, sol serebral hemisferde porensefalik kavitasyon
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ve hastalik siireci acisindan olduke¢a 6nemlidir (2-7).
Caligmamizda %55 oraninda mikroftalmi mevcut
olup, mikroftalmi en stk (%89) PHPV olan orbitada
izlenmistir. Bunu sirasiyla retinal hemoraji (%33) ve
dismorfik orbita (%22) takip etmistir.

Daha onceki literatiir ¢aligmalarinda PHPV’nin
kalitsal olmadigini bildiren yaymnlar mevcut olmakla
birlikte PHPV’si olan 3 aileden 8 vakanin bildirildigi
ve hiyaloid arterin cift tarafli kalicilik gosterdigi ortaya
konmustu (12). Bizim ¢alismamizdaki hastalarda her-
hangi bir ailesel yakinlik yoktu. Bu da PHPV’nin ka-
litsal yatkinlik olmayabilecegini desteklemektedir. An-
cak daha genis vaka serilerine ihtiya¢ duyulmaktadur.

Calisgmamizin en 6nemli kisithligr vaka sayisinin
nispeten az olmasidir. Ayrica ¢alismamizdaki olgu-
larda PHPV olgularinin MR goriintiileri mevcut olup
USG, BT goriintiileri galismada mevcut degildir.

Sonug olarak tek tarafli tutulum, mikroftalmi ve 6n
kamaranin kollabe olmasi PHPV ayiric tanisinda en
onemli klinik ipuglaridir. PHPVden siiphelenildigin-
de retrolental kitle ve huni seklinde retina dekolmani
MR goriintillemede tani1 koymada son derece 6nemli
bulgulardir.

Cikar catismasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢atismalari olmadigini be-
yan eder. Yazarlar bu ¢aligma i¢in hi¢bir finansal des-
tek almadiklarini da beyan eder.

I
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What have we learnt as orthopaedic
surgeons? Pandemic surveillance of
surgically treated fracture patients

Ortopedik cerrahlar olarak ne 6grendik?
Cerrahi tedavi gdren kirik hastalarinin
pandemik strveyansi

Murat Tasci', Sedat Duman?,
Abstract lhsan Ozdamar?
Aim: To investigate the epidemiological and demographic data of the patients operated on during Clinic of Orthopaedics and
the first wave of the pandemic, and to analyze what the pandemic has taught orthopedic surgeons Traumatology, Umraniye Training
Methods: In this retrospective analysis, 90 patients who were operated in our clinic were analyzed. a”_d Research Hospital, Health
. - ; ) ) . Sciences University
Demographic data, injury mechanism, fracture site, anesthesia type, the number of consultations

after admission, the comorbidities, average time between first admission to hospitalization, the Clinic of Orthopaedics and
Traumatology, Atasehir Medar

~

length of stay in the intensive care unit (ICU), and neutrophil-lymphocyte ratio (NLR) were inves- Hospital

tigated. 3 Department of Orthopaedics and
Results: Higher incidence of hip fractures was observed in COVID-positive patients (p<0.001). The Traumatology, Pendik Training
number of two or more consultations requested was significantly higher in COVID-positive patients aﬂf_i Res_earch Hospital, Marmara
(p=0.034). As the number of consultations requested increased, the mean time between the first University

admission and hospitalization also increased (p=0.036). Moreover, there was a significant associa-
tion between COVID-positivity and the need for ICU follow-up (p=0.001). When the postoperative
NLR was compared, it was found to be significantly different in COVID-positive patients compared
to COVID-negative patients (p=0.005).

Conclusion: During the heart of disasters, patients with high comorbidity should not be made to
wait for long periods in the emergency department. It is important to inform them and their rela-
tives about the prognosis and possible ICU follow-up of these patients. It is important to consider
that domestic injuries may increase. Additionally, it is important to note that parameters such as
NLR, which are commonly used in routine follow-up, may be affected by infections.

Keywords: COVID-19; hip fracture; infection; intensive care unit

Oz

Amag: Pandeminin ilk dalgasi sirasinda ameliyat edilen hastalarin epidemiyolojik ve demografik
verilerini arastirmak ve pandeminin ortopedik cerrahlara neler 6grettigini analiz etmek

Yontemler: Bu retrospektif analizde klinigimizde ameliyat edilen 90 hasta incelendi. Demografik
veriler, yaralanma mekanizmasi, kirik bolgesi, anestezi tipi, basvurudan sonraki konstltasyon sayisi,
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INTRODUCTION

About four years ago, our country and the whole world
fought against the Coronavirus infection (COVID-19),
which has been called “the pandemic of our time”
While fever, cough, shortness of breath were the main
symptoms, non-specific findings such as impairment
of smell-taste, headache, weakness, and muscle aches
could also be seen in COVID-19 infection. Although
we recognize the pandemic of our time today, the fact
that the treatment was not fully clarified at the time
of its emergence and that the infection spread rapidly
even without symptoms were the main problems in
the management of this respiratory disease (1,2).

The rapid and uncontrolled spread of the infection
has made it necessary to take urgent measures in our
country, as in many other countries. One of the first
moves made for this purpose was the concept of the
“new normal’, which included curfews, especially for
risk groups, and the regulation of social rules (3). As
orthopaedic surgeons, our main objective during this
period was to determine the most appropriate man-
agement strategy in cases with fractures that need hos-
pitalization. The importance of isolation of COVID-
19-infected and COVID-suspected patients, proper
management of hospital resources, and measures to
prevent transmission were of maximum importance
during this period (4-7). Therefore, considering the
hospitals as the riskiest contamination places, elective
surgeries were postponed to protect both patients and
healthcare professionals, as many centers around the
world (8-10). Moreover, all necessary measures were
taken to prepare and perform trauma surgeries as
quickly as possible and to ensure the early discharge
of patients (11).

Today, we recognize, know, and manage COV-
ID-19 infection. With precautions, proper treatments,
and vaccines, we have brought the pandemic of our
age under control and normalcy has returned. How-
ever, it should not be forgotten that COVID-variants
continue to emerge and that coronavirus is not the
only virus that carries the risk of a pandemic. More-
over, pandemics are not the only disasters that we need
to manage as orthopedic surgeons, we must fulfill the
responsibilities of our profession in all-natural disas-
ters such as earthquakes and floods. Therefore, we
must learn from the pandemic of our age. Our aim in

this study, in which we investigated the epidemiologi-
cal and demographic data of the patients we operated
in our clinic during the first wave of the pandemic, was
to analyze what the pandemic has taught orthopedic
surgeons and how we should act in possible future
pandemics.

|
MATERIAL AND METHODS

Patient Selection

Following the local ethical board approval (Umra-

niye Education and Research Hospital Clinical Re-
search Ethics Comittee, date: 12/05/2020, decision
no: 160) and Turkish Ministry of Health Approval
(02/05/2020), this study was conducted in a tertiary
training and research hospital. Between the dates of
March-May 2020, which is also called the first wave
of the pandemic all orthopaedic trauma patients who
applied to the emergency department and required
surgical intervention were included in the study, re-
gardless of the age (10). Patients who did not need sur-
gery, patients who refused surgery and patients who
followed up conservatively were excluded from the
study. Considering these criteria, 90 patients were ret-
rospectively analyzed.

Patient Management

In line with the recommendations of the Turkish Min-
istry of Health and the World Health Organization, all
patients who were evaluated in the emergency room
and planned to be hospitalized and surgically treated
were evaluated for COVID-19 infection (12). Radio-
logical and laboratory examination was performed on
all the patients, and the diagnosis was made mainly
based on performing thoracic computed tomogra-
phy (CT) without waiting for PCR test results (Fig. 1)
(13) and treatment strategy was planned accordingly
(Fig.2). Suspicious or positive cases were quickly taken
to the isolation areas. The patients were hospitalized as
soon as possible, after their emergency interventions
and consultations were completed. After hospitaliza-
tion, patients with suspected or positive COVID-19
diagnosis were asked for a consultation from the Infec-
tious Diseases Department and their treatment was ar-
ranged. To keep the duration of hospitalization shorter
by speeding up the preoperative preparation period, as
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suggested in the literature (4), preoperative prepara-
tion was completed as soon as possible under the su-
pervision and management of the anesthesiologist.

Surgeries were performed in a separate operating
room with negative pressure and HEPA filters. In an
infected case, regional anesthesia techniques were pre-
ferred as much as possible due to the high risk of trans-
mission with droplets and aerosols during intubation.
In addition, regional anesthesia application is less like-
ly to develop secondary pneumonia compared to gen-
eral anesthesia (14). In patients undergoing general
anesthesia, laryngeal mask airway was preferred to en-
dotracheal intubation (15). During the anesthesia pro-
cedure, minimum healthcare professionals were kept
in the operating room and after the anesthesia proce-
dures were completed, surgeons and surgical nurses
were taken into the operating room. All healthcare
professionals were provided to use personnel protec-
tive equipment appropriately (1). Moreover, to achieve
lesser exposure by shortening the operation time, two
orthopaedic surgeons were enabled to work on the
same case in the operating room. In terms of surgi-
cal technique, minimally invasive-closed techniques
such as intramedullary nail applications were priori-
tized in order to reduce aerosol formation as much as
possible and to provide less contact with the patient
and shorter hospitalization time (15). The use of power
tools such as electrocautery, drill, reamer, saw, and jet
lavage, which has been shown to form aerosols, was
tried to be reduced. In order to reduce the need for
transfusion of patients, reduce hematoma formation
and extra bleeding, diligent efforts were made to pro-
vide good intraoperative hemostasis (16)

Data Analysis

While analyzing data, demographic data such as age
and gender, injury mechanism, fracture site, anesthe-
sia type, the number of consultations after admission
to the emergency department, the comorbidities, av-
erage time between first admission to hospitalization,
and the length of stay (LOS) in the intensive care unit
(ICU) were investigated. Also, considering the fact
that in the majority of COVID-19 patients, neutrophil
count increases, while the lymphocyte count decreas-
es, and as a result, neutrophil-lymphocyte ratio (NLR)
increases, patients preoperative and postoperative

56 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

NLR were also investigated (4). All data were analyzed
retrospectively, using the hospital information system
and HSYS (Public Health Management System).

Statistical analyses

The database was created using Microsoft Excel and
statistical analysis and visualizations were done us-
ing SciPy 1.4 software and Statistical Package for the
Social Sciences package program version 23.0 (SPSS
Inc., Chicago, IL, USA). Frequency and percentage
were used as descriptive statistics in categorical data
and mean and minimum-maximum range values were
used to have an overview of the distribution of the vari-
ables. Since our data were found to be skewed distrib-
uted, the Mann-Whitney U test was used to compare
the means of two groups of the variables age, NLR,
and length of stay in ICU. The Spearman Correlation
Analysis was used to investigate the association be-
tween the number of comorbidities and length of stay
in the ICU and between the number of consultations
and the average time of admission to hospitalization.
For categorical data (gender, fracture site, injury ener-
gy, anesthesia type, number of consultations, number
of comorbidities, and ICU follow-up requirement), the
Chi-square test was used and in cases where the Chi-
square assumption was not met, Fischer’s exact test
was used. For all the tests, significance was set at 0.05.

I
RESULTS

Among 90 patients who were treated surgically dur-
ing the COVID-19 period, 16 (17.8%) patients had
computed tomography findings compatible with

pandemics. The mean age of all the patients was 42.5
(Range:4-95) years whereas the mean age of those
with positive radiological findings compatible with
pandemics was 70 (Range:24-95) years (p=0.032).
In terms of fracture sites, a higher incidence of hip
fractures was observed in COVID-positive patients
(p<0.001). Detailed follow-up characteristics of surgi-
cally treated fracture patients in our clinic during the
pandemic can be observed in Table 1.

When the number of consultations requested dur-
ing the first emergency department admissions of the
patients was analyzed, it was found that the number of
two or more consultations requested was significantly
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Table 1: Demographics and follow-up characteristics of surgically treated fracture patients during the COVID-19 pandemics

COVID-positive

COVID-negative Total (n=90)

(n=16) (n=74)
70 years 36.5 years 42.5 years
Age (years) (24-95) (4-95) (4-95) 0.032
Female 10 (62.5%) 22 (29.7%) 32(35.6%)
Gender 0.013
Male 6(37.5%) 52 (70.3%) 58 (64.4%)
Upper limb 18 (24.3%) 18 (20%)
Fracture site Lower limb other than hip 2 (12.5%) 42 (56.8%) 44 (48.9%) <0.001
Hip fracture 14 (87.5%) 14 (18.9%) 28 (31.1%)
High-energy 2 (12.5%) 10 (13.5%) 12 (13.3%)
Inj 0.914
fyury energy Low-energy 14 (87.5%) 64 (86.5%) 78 (86.7%)
General 5(31.3%) 41(55.4%) 46 (51.1%)
Anesthesi 0.080
nesthesia type Regional 11 (68.7%) 33 (44.6%) 44 (48.9%)
Number of consultations <2 10 (62.5%) 64 (86.5%) 74 (82.2%)
0.034
sent >2 6 (37.5%) 10 (13.5%) 16 (17.8%)
<2 4 (25%) 52 (70.3%) 56 (62.2%)
Comorbidity 0.001
>2 12 (75%) 22 (29.7%) 34 (37.8%)
ICU No 6 (37.5%) 60 (81.1%) 66 (73.3%)
0.001
Follow-up Yes 10 (62.5%) 14 (18.9%) 24 (26.7%)

n: number of patients; p: statistical significance value; Number of consultations sent: Number of consultations required at the first emergency

admission; ICU: Intensive Care Unit.

higher in COVID-positive patients (p=0.034) (Table
1). There was also a significant correlation between
the number of consultations requested and the average
time between the first admission and hospitalization.
It was observed that as the number of consultations re-
quested increased, the mean time between the first ad-
mission and hospitalization also increased (p=0.036)
(Fig 3).

When the relationship between the number of
comorbidities and COVID diagnosis was examined,
a significant association was found between COVID-
positive patients and the presence of two or more co-
morbidities (p=0.001) (Table 1). Moreover, there was
a significant association between COVID-positivity
and the need for ICU follow-up (p=0.001). In the in-
tensive care unit, the mean follow-up time was 1.62
(Range:0-6) days in COVID-positive patients, while
it was 0.45 days (Range:0-2) in COVID-negative pa-
tients (p=0.007). The length of stay in the ICU of the
COVID-positive patients with three or more comor-
bidities increased significantly compared to other pa-
tients (p=0.023) (Fig 4).

The preoperative mean NLR of all patients was
5.59 (Range:1.07-21.34), whereas postoperative NLR

was 7.69 (Range:1.05-27.12). When the patients with
COVID-19 were examined, the preoperative mean
NLR was 9.2 (Range:1.66-21.34), whereas the post-
operative NLR was 17.65 (Range:5.89-27.2). When
the postoperative NLR was compared, it was found to
be significantly different in COVID-positive patients
compared to COVID-negative patients (p=0.005). The
postoperative NLR of COVID-negative patients in-
creased by an average of 43.5%, whereas an average of
178.3% increase was observed postoperatively among
the COVID-positive patients (p=0.008)

—
DISCUSSION AND CONCLUSION

Orthopaedics and Traumatology is a branch that can

be heavily impacted by natural disasters. Orthopae-
dic surgeons often play an active role in responding
to disasters such as earthquakes, floods, and war situ-
ations (17). Additionally, the COVID-19 pandemic
has highlighted the importance of orthopaedic sur-
geons during infectious pandemics (3,6,7). It is crucial
to postpone elective cases and prioritize emergency
cases based on infection status (7,9,10). Therefore,
we must learn the necessary lessons from the pan-
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Figure 1: Computed tomography image of a COVID-positive pa-

tient

demic of our age and prepare for potential disasters.
The study found that COVID-positive fractures were
more common in women and the elderly, which is
consistent with existing literature (2-6). The study also
found a higher incidence of lower extremity fractures,
particularly hip fractures, which is a common injury
resulting from domestic accidents. Our study found
that COVID-positive patients had significantly higher
numbers of comorbidities, number of emergency con-
sultations, duration between admission to hospitaliza-

tion, and longer length of stay in ICU compared to
COVID-negative fracture patients. Additionally, our
study shows the preoperative and postoperative varia-
tion of NLR in COVID-positive and COVID-negative
patients.

We spent most of our time in our homes due to the
measures taken during the global COVID-19 pandem-
ic. This can be interpreted as an increase in domestic
accidents and related injuries, which is consistent with
the literature (3,18). According to our data, fractures
occur mainly in elderly patients with domestic falls,
most often with falls from standing. 80% of the operat-
ed patients were lower extremity fractures and 31.1% of
them were hip fractures. Gencer and Dogan conducted
an epidemiological analysis of COVID-19 fracture pa-
tients in 2022 and reported a hip fracture incidence of
12.6%. The variation in rates may be related to regional
differences, especially to the density of the elderly popu-
lation. However, it is evident that increased time spent
indoors results in a decrease in high-energy injuries and
an increase in domestic injuries. In a study by Yanbin
et al., it was stated that 72.7% of the fractures occurred
especially in elderly patients with domestic falls, 89.4%
of them were caused by falls from standing. They sug-

Emergency Admission
= First evaluation
« Consultations

Trauma Surgery Planned Patients

* Thorax Computed Tomography (CT)

* Symptoms in the last 2 weeks (fewer,
cough, shortness of breath, muscle

aches)

/

COVID-19 Free Ward
* Thorax CT Negative
* Asymptomatic

L

v" COVID-Free Trauma Surgery

\

COVID-19 Positive Ward
* CT Positive
* Symptomatic

L

v" Anesthesiologist Examination

v’ Infectious Diseases doctor consultation
v' ICU follow-up if necessary

v’ Surgery Performed in Covid-19 OR

Figure 2: Treatment strategy in fracture patients admitted to our hospital during the pandemic

CT: computed tomography; OR: operations room
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gest that the elderly must get up by ‘holding on’ after
sitting or lying down for a long time (9). It is also impor-
tant to investigate the causes of the higher incidence of
COVID-19 positivity in hip fractures. Considering that
COVID-19 infection is more common in people with
weakened immune systems and in those who do not
take adequate measures to prevent the risk of transmis-
sion, the susceptibility of the geriatric patient popula-
tion to this infection due to both weakened immunity
and inadequate precautions can be understood. The
predisposition of the same population to hip fractures
with domestic injuries may be the reason for the in-
creased COVID-19 positivity in hip fractures.
According to our data, the average duration be-
tween admission to hospitalization is 339 minutes in
cases where two or more consultations are requested
in the emergency room and 109 minutes in cases
where one consultation is requested (p=0.037). Keep-
ing the patient in the emergency room for a long time
will increase the probability of infection of the trau-
matized patient. In another possibility, if the patient
is infected, it increases the likelihood of spreading to
other people. The rational solution is to minimize the
duration that the patient spends in crowded depart-
ments such as the emergency room (11). However, it
is essential that a patient with both a trauma-related
fracture and COVID-19 infection must be evaluated
by the relevant clinics at the first admission, and it is
urgent in terms of planning the treatment correctly
and affecting the hospitalization of the patient. As a
matter of fact, in our study, it was determined that
the number of emergency consultations requested in
COVID-positive patients was significantly higher. Un-
doubtedly, among the factors affecting this situation,
the fact that COVID-positive patients are older and
have more comorbidities is also important. Another
important point to emphasize is that, during the pan-
demic, high-energy injuries decreased due to curfew
restrictions, closure of some workplaces, and reduced
traffic density. This situation can be considered as an
advantage. Namely; the reduced patient load allowing
the physician to perform consultations after hospital-
ization may reduce the need for additional consulta-
tions during pre-hospitalization process in traumatic
patients. In any case, emergency department manage-
ment becomes very important in emergencies such as

Number of Consultations -
Average Time between Admission to Hospitalization
(p=0.037)
450

350
300
250
200
150

100
50
0

= 1 Consultation requested u2C

(109 minutes) (251 minutes)

requested 3¢
(383 minutes)

requested

Figure 3: Association between the number of consultations request-
ed in the emergency department and the average time between ad-
mission to hospitalization

Comorbidity - Length of Stay in Intensive Care Unit (Day)
(p=0.023)

o bid 1 bidity 2 =3 comorbidities

et Comorbidity - LOS mn ICU

Figure 4: Association between the number of comorbidities and the
length of stay in intensive care units

pandemics, and it is of utmost importance to man-
age the workforce correctly, to complete the absolute
emergency procedures of the patients quickly and then
to hospitalize them and to prevent overcrowding in
emergency departments.

In our study, postoperative ICU requirement in-
creases significantly in COVID-positive patients.
Here, it is the factor that the infection disrupts respira-
tory functions and is more severe in patients with high
comorbidities. In addition, we think that the surgery
applied to the patient negatively affects the patient
clinic by creating a second hit effect on the already
traumatized patient. According to our data, 75% of in-
fected patients have two or more comorbid diseases. In
addition, in our study, COVID-positive patients with
three or more comorbidities required longer follow-
up in the ICU (p=0.023). Acknowledging the effect
of comorbidity on fracture patients and especially the
necessity of ICU follow-up is crucial for the optimal
management of these patients and to correctly inform
their relatives.
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As stated in the current literature, COVID-19 in-
fection decreases lymphocyte count, increases neutro-
phil count and increases NLR (14). The amount of this
increase was found to be correlated with the severity of
the disease and mortality rates (2, 15). In our patient
group, we observed that the NLR in COVID-positive
cases was higher than in COVID-negative patients.
When we compare the preoperative and postopera-
tive NLR; in COVID-positive cases, the mean NLR
increased significantly higher whereas in COVID-
negative patients the increase was relatively lower. It
is important to know that the range of change of NLR
is much wider in COVID-positive patients and that it
increases both with infection and with trauma, frac-
ture and surgery. When using this parameter in patient
follow-up, it should be remembered that the patients
additional injuries and previous surgeries should be
taken into consideration.

Our study has some limitations. Firstly, it was
conducted in a single center and had a relatively low
number of patients. Additionally, it was retrospective
in nature. Another limitation is that the evaluation did
not include asymptomatic cases that may have been
overlooked, or cases in which conservative treatment
was started but surgical treatment was required due
to loss of reduction during outpatient follow-up. Fur-
thermore, the process of the pandemic, injury, emer-
gency admission, and operation is limited by several
confounding factors and it is not possible to evaluate
all. Despite its limitations, this single-center study ex-
amines variables related to patients operated on for
fractures during the most active period of the pan-
demic. We believe that this study will contribute to the
literature and that it is important to take action based
on the findings. This will help us prepare for future di-
sasters that may occur.

As orthopaedic surgeons, it is part of our job to
work in the heart of disasters. During such times, it is
important to make correct plans and ensure emergen-
cy admissions are met promptly. Patients with high co-
morbidity should not be made to wait for long periods
in the emergency department. It is important to inform
them and their relatives about the prognosis and pos-
sible ICU follow-up of these patients. It is important
to consider that domestic injuries may increase. Ad-
ditionally, it is important to note that parameters such

60 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

as NLR, which are commonly used in routine follow-
up, may be affected by infections. In conclusion, while
planning the surgery during the pandemic, following
the isolation rules, shortening the admission process,
and striving to reduce mortality by closely monitor-
ing patients with additional comorbidities is of utmost
importance.
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The structural effects of transcranial
magnetic stimulation on hippocampal
subfields in Alzheimer's disease

Alzheimer hastaliginda transkraniyal manyetik
stimulasyonun hipokampal alt alanlar
Uzerindeki yapisal etkileri

Abstract

Aim: This study investigates the structural effects of repetitive transcranial magnetic stimulation (rTMS)
on hippocampal subfields and cortical shape metrics in Alzheimer’s disease (AD) patients. Using high-
resolution MRI segmentation and analysis via Hippunfold, we aim to elucidate TMS-induced structural
changes and assess its potential neuroprotective role.

Methods: This retrospective study included 17 AD patients and 18 healthy controls (HC). AD patients un-
derwent 20 Hz rTMS targeting the left lateral parietal cortex over 10 sessions across two weeks. Magnetic
resonance imaging (MRI) data were acquired before and after rTMS and analyzed with Hippunfold to seg-
ment hippocampal subfields and extract cortical thickness and shape metrics. Statistical analyses were
performed to compare subfield volumes and cortical metrics between groups and across time points.
Results: Hippocampal volumetric analysis revealed significant atrophy in subfields such as Cornu Am-
monis 1, (CA1), CA2, CA4, dentate gyrus (DG), subiculum, and stratum radiatum-lacunosum-moleculare
(SRLM) in AD patients compared to HC. Although no significant volumetric recovery was observed post-
TMS, a further decline was noted in the right CA3 subfield (p=0.005), highlighting progressive atrophy.
Cortical shape analyses showed significant reductions in hippocampal thickness (p<0.001) and surface
area (p<0.001) in AD patients versus HC, with further cortical thinning in both hemispheres between pre-
and post-TMS conditions. These findings suggest ongoing neurodegeneration despite TMS treatment.
Conclusion: TMS did not significantly reverse hippocampal atrophy or cortical thinning in this cohort.
However, observed asymmetry in atrophy patterns, with relatively stable left hippocampal subfields com-
pared to the right, suggests potential neuroprotective effects of TMS. These results highlight the need for
prolonged and bilateral stimulation protocols to explore the therapeutic potential of TMS in mitigating
AD progression.

Keywords: Alzheimer’s disease; atrophy; hippokampus; transcranial magnetic stimulation

Oz

Amag: Bu calisma, Alzheimer hastaligl (AH) olan bireylerde tekrarlayan transkraniyal manyetik stimulas-
yonun (rTMS) hipokampal alt alanlar ve kortikal sekil metrikleri Uzerindeki yapisal etkilerini arastirmaktadir.
Yuksek ¢ozunurlikla MRI segmentasyonu ve Hippunfold analizi kullanilarak, TMS kaynakli yapisal degisik-
likleri incelemeyi ve TMS’nin olasi néroprotektif roltint degerlendirmeyi amachyoruz.

Yontemler: Bu retrospektif calismada, 17 AH hastasi ve 18 saglikli kontrol (SK) yer aldi. AH hastalarina, iki
hafta boyunca toplam 10 seanslik sol lateral paryetal korteksi hedefleyen 20 Hz rTMS uygulandi. Tedavi 6n-
cesi ve sonrasi MRI géruntuleri Hippunfold yazilimiyla analiz edilerek hipokampal alt alanlar segmentlendi
ve kortikal kalinlik ile sekil metrikleri ¢ikarildi. Gruplar arasi ve zaman noktalari arasindaki karsilastirmalar
icin istatistiksel analizler yapildi.

Bulgular: Hipokampal volumetrik analiz, AH hastalarinda Cornu Ammonis 1, (CA1), CA2, CA4, dentat gi-
rus (DG), subikulum ve stratum radiatum-lacunosum-moleculare (SRLM) gibi alt alanlarda belirgin atrofi
oldugunu ortaya koydu. TMS sonrasi anlamli bir volumetrik iyilesme gozlenmese de, sag CA3 alt alanin-
da progresif atrofi tespit edildi (p=0.005). Kortikal sekil analizleri, AH hastalarinda hipokampal kalinlikta
(p<0.001) ve yuzey alaninda (p<0.001) saglikli kontrollere kiyasla anlamli azalmalar oldugunu goésterdi ve
her iki hemisferde de TMS 6ncesi ve sonrasi arasinda kortikal incelme goéruldd. Bu bulgular, TMS tedavisine
ragmen devam eden norodejenerasyonu isaret etmektedir.

Sonug: TMS, bu calismada hipokampal atrofiyi veya kortikal incelmeyi anlamli sekilde tersine ¢cevirme-
mistir. Ancak, sol hipokampal alt alanlarin saga gére daha stabil olmasi, TMS’nin potansiyel néroprotektif
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etkilerini isaret etmektedir. Bu sonuclar, TMS’nin AH progresyonunu hafifletme potansiyelini arastirmak
icin daha uzun sureli ve cift tarafli stimutlasyon protokollerinin gerekliligine dikkat cekmektedir.
Anahtar Sézciikler: Alzheimer hastaligi; atrofi; hipokampus; transkraniyal manyetik uyari
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INTRODUCTION

Alzheimer’s disease (AD) is a debilitating neurodegen-
erative disorder that affects millions worldwide, posing
a major health and social burden due to its progressive
nature and irreversible cognitive decline. Character-
ized by memory loss, impaired executive function,
and diminished daily functioning, AD primarily tar-
gets brain regions involved in memory and learning,
particularly the hippocampus. The hippocampus is
one of the earliest and most affected regions in AD,
undergoing marked atrophy and cellular loss even in
the initial stages of the disease. This atrophy is not uni-
form; it specifically impacts various hippocampal sub-
fields, such as CA1, CA2, CA3, CA4, the dentate gyrus
(DG), and the subiculum, which are each associated
with different memory and cognitive functions (1). As
the disease advances, structural deterioration in these
subregions worsens, correlating strongly with the pro-
gressive cognitive decline observed in AD patients (2).
Understanding the specific patterns of degeneration in
hippocampal subfields may provide key insights into
the progression of AD and help identify potential tar-
gets for intervention.

In recent years, Transcranial Magnetic Stimulation
(TMS) has gained attention as a promising, non-inva-
sive treatment modality for enhancing cognitive func-
tion in AD patients (3). TMS uses magnetic fields to
stimulate neural activity, potentially altering brain cir-
cuits involved in cognitive processing. Studies suggest
that TMS may offer neuroprotective benefits by pro-
moting neural plasticity and reducing synaptic loss,
thereby slowing the structural degradation associated
with AD (4). Additionally, TMS has shown promise
in modulating hippocampal activity, which could di-
rectly impact memory and cognitive functions (5-7).
However, despite the potential of TMS, there is a lack
of comprehensive studies examining its long-term
structural effects on specific hippocampal subfields in
AD. Understanding how TMS affects these subfields
individually could clarify its potential as a targeted in-
tervention in AD and offer insights into its underlying
mechanisms.

In this study, we aim to investigate the impact of
TMS on hippocampal subfield volumes in AD patients
by employing Hippunfold, a cutting-edge software
tool for high-resolution segmentation and analysis

of hippocampal subfields (8). Hippunfold enables
precise mapping of hippocampal regions, allowing
us to assess structural changes with greater accuracy.
By comparing MRI data from before and after TMS
treatment in AD patients, alongside MRI data from
age-matched healthy controls, we aim to elucidate any
TMS-induced structural changes and evaluate their
relevance in the context of AD. This approach not only
enables us to assess the potential neuroprotective ef-
fects of TMS but also helps us identify disease-specific
alterations in hippocampal subfields. We hypothesize
that TMS treatment induces structural changes in the
hippocampal subfields of AD patients, potentially pre-
serving or enhancing the integrity of certain subfields
compared to those of healthy controls. We further hy-
pothesize that these changes will be more pronounced
in regions typically affected by AD-related atrophy,
such as the CAl and DG subfields, thereby demon-
strating the neuroprotective potential of TMS in miti-
gating hippocampal degeneration in AD.

I
MATERIALS AND METHODS

Participants

This retrospective study included 35 participants re-

cruited from Istanbul Medipol University Mega Hos-
pital, divided into two groups: 17 individuals diag-
nosed with Alzheimer’s disease (mean age + SD: 66.55
* 5.52 years) and 18 age-matched healthy controls
(mean age + SD: 70.35 * 7.82 years), with no signifi-
cant age difference between the groups (p = 0.109).
Alzheimer’s disease was diagnosed based on standard
clinical criteria, and all AD patients exhibited mild to
severe cognitive impairment, as reflected by a Clini-
cal Dementia Rating (CDR) score of 1 or higher. Each
participant underwent a detailed medical history re-
view, a thorough physical examination, and a cogni-
tive assessment to ensure study eligibility and establish
baseline cognitive status.

The Mini-Mental State Examination (MMSE) was
administered to all participants as a measure of glob-
al cognitive function. AD patients exhibited MMSE
scores consistent with their clinical diagnosis, rang-
ing from mild to severe cognitive impairment, while
healthy controls demonstrated normal cognitive func-
tion with no history of neurological or psychiatric
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disorders. Healthy control participants were further
screened to ensure they had no history of traumatic
brain injury or neurological disease, allowing for a
clear comparison between AD-affected and neurologi-
cally healthy brains.

This study was approved by Istanbul Medipol
University Non-Interventional Clinical Research
Ethics Committee (date: 03.12.2024, decision no:
E-10840098-202.3.02-7360). All participants provided
written informed consent prior to enrollment, in ac-

cordance with the Declaration of Helsinki.

TMS application

This study was conducted retrospectively, utilizing
MRI data from before and after treatment of AD pa-
tients who had previously undergone repetitive tran-
scranial magnetic stimulation (rTMS). The TMS pro-
tocol, as applied in our prior study (7), involved stimu-
lation of the left lateral parietal cortex at a frequency
of 20 Hz to target the left hippocampus indirectly, fol-
lowing a network-based targeting method (9). This ap-
proach leverages the connectivity between the parietal
cortex and hippocampus, modulating hippocampal
activity through its cortical network connections.

The rTMS treatment was administered over a two-
week period, consisting of 10 daily sessions. Each ses-
sion delivered a total of 1,640 magnetic pulses at an
intensity of 100% of the patient’s resting motor thresh-
old to ensure effective cortical stimulation. MRI im-
ages were collected from each AD patient both before
the initiation of TMS treatment and after the two-week
intervention, allowing for pre- and post-intervention
comparison of hippocampal subfield volumes.

Imaging acquisition

Structural and functional MRI data were acquired for
each participant using a Philips Achieva 3 Tesla MRI
scanner (Philips Medical Systems), ensuring high-
resolution images suitable for detailed hippocampal
subfield analysis. T1-weighted anatomical images were
obtained to facilitate segmentation and volumetric
analysis of hippocampal subregions.

The T1-weighted anatomical images were collected
using high-resolution imaging parameters to enable
detailed structural analysis. A total of 190 contiguous
slices were acquired, covering a field of view (FOV) of
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256 x 256 x 190 mm. The images were obtained with
an isotropic voxel size of 1 x 1 x 1 mm, providing con-
sistent spatial resolution across all axes. The imaging
protocol used a repetition time (TR) of 8.1 ms, an echo
time (TE) of 3.7 ms, and a flip angle of 8°, which to-
gether were optimized to enhance image clarity and
structural delineation.

These imaging parameters were selected to opti-
mize image quality, allowing for precise segmentation
of hippocampal subfields and accurate assessment of
structural integrity. The high isotropic voxel resolu-
tion (1 mm?) facilitates detailed analysis of hippocam-
pal morphology, which is essential for detecting subtle
volumetric changes in AD-related atrophy and poten-
tial structural alterations due to TMS treatment.

Hippunfold analysis

Hippocampal subfields were segmented and ana-
lyzed using Hippunfold (version 1.3.x), a specialized
software tool designed for the precise delineation of
hippocampal subregions. Hippunfold enables high-
resolution, automated segmentation of specific hip-
pocampal subfields, including CA1, CA2, CA3, CA4,
DG, subiculum, and the stratum radiatum-lacuno-
sum-moleculare (SRLM).

Each participant’s T1-weighted MRI images were
input into the Hippunfold pipeline, executed by run-
ning the hippunfold command. This command utilizes
advanced cortical unfolding algorithms to model and
extract volumetric data from hippocampal subfields
with high anatomical accuracy. The isotropic 1 x 1 x
1 mm resolution of the T1-weighted images was es-
sential for reliable subfield segmentation, minimizing
partial volume effects and ensuring high precision in
volumetric measurements.

Upon completion, Hippunfold generated an out-
put folder labeled anat, containing a file named desc-
subfields_atlas-multihist7_volumes.tsv, which re-
corded the segmented left and right volumes of each
hippocampal subfield. In addition to volumetric data,
further cortical thickness and shape metrics were ana-
lyzed using files generated in the surf folder. Specific
metrics included:

Left dentate gyrus metrics: L Dentate Gyrification
shape, L Dentate Surfarea shape
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Left hippocampus metrics: L Hipp Curvature
shape, L Hipp Gyrification shape, L Hipp Surfarea
shape, L Hipp Thickness shape

Right dentate gyrus metrics: R Dentate Gyrifica-
tion shape, R Dentate Surfarea shape

Right hippocampus metrics: R Hipp Curvature
shape, R Hipp Gyrification shape, R Hipp Surfarea
shape, R Hipp Thickness shape

Scalar metrics for the dentate gyrus and hippo-
campus: Dentate Curvature dscalar, Dentate Gyrifica-
tion dscalar, Hipp Curvature dscalar, Hipp Gyrifica-
tion dscalar, Hipp Thickness dscalar

These surface-based metrics provided additional
insights into cortical remodeling beyond volumetric
changes, capturing features such as thickness, surface
area, curvature, and gyrification. By comparing these
metrics across pre-TMS and post-TMS scans of AD
patients and the healthy control group, the analysis al-
lowed for a more comprehensive evaluation of struc-
tural differences and potential effects of TMS on hip-
pocampal architecture.

Following segmentation, thickness, and shape
metric extraction, the data were statistically analyzed
to identify significant differences between pre-, and
post-TMS scans and between AD and control groups.
These comparisons offered a detailed assessment of
subfield-specific changes, cortical remodeling, and the
potential structural impact of TMS on hippocampal
subfields in AD.

Statistical analysis

Statistical analyses were conducted to evaluate group
differences in hippocampal subfield volumes, with all
analyses performed using Jamovi software (version
2.3.21.0) and a significance threshold set at p<0.05.
Group comparisons included: (1) Healthy Controls
vs. Pre-TMS AD, (2) Healthy Controls vs. Post-TMS
AD, and (3) Pre-TMS vs. Post-TMS AD. Independent
(unpaired) t-tests were used to assess differences in
hippocampal subfield volumes between healthy con-
trols and the AD groups (pre- and post-TMS), as these
comparisons involved separate groups. For compari-
sons within the AD group (pre- vs. post-TMS), paired
t-tests were employed to account for the repeated mea-
sures design and to evaluate changes in hippocampal
subfield volumes following TMS treatment. In ad-

dition to p-values, t-statistic values were reported to
provide further insight into the magnitude of group
differences. To minimize inter-individual variability,
volumetric data were standardized by dividing each
subfield volume by the total hippocampal volume
(sum of all seven subfields). This statistical approach
enabled precise evaluation of TMS-induced changes
in hippocampal subfields and facilitated a robust com-
parison with healthy controls, allowing us to assess the
potential structural effects of rTMS treatment in Al-
zheimer’s patients.

I
RESULTS
Hippunfold analysis revealed significant atrophy in

several left hippocampal subfields in AD patients com-
pared to healthy controls HC. The subiculum volume
was significantly reduced in pre-TMS (p<0.001) and
post-TMS (p<0.001) AD groups compared to HC.
Similarly, the CA1 subfield exhibited significant reduc-
tions in pre-TMS (p=0.001) and post-TMS (p<0.001)
conditions relative to HC. Significant reductions were
also observed in the CA3 (p<0.001), CA4 (p<0.001),
DG (p p<0.001), and SRLM (p<0.001) subfields in
pre-TMS and post-TMS AD groups compared to HC.
However, no significant changes in volumetric mea-
sures were observed between pre-TMS and post-TMS
conditions for any of these subfields.

In the right hippocampus, similar patterns of at-
rophy were observed in AD patients. The subiculum
and CA1 subfields were significantly reduced in both
pre-TMS (p<0.001) and post-TMS (p<0.001) condi-
tions compared to HC. The CA3 subfield showed pro-
gressive atrophy, with significant reductions in AD pa-
tients compared to HC (pre-TMS: p=0.003; post-TMS:
p<0.001) and a further significant decrease between
pre-TMS and post-TMS conditions (p=0.005). Sig-
nificant reductions were also found in CA4 (p<0.001)
and DG (p<0.001) volumes in pre-TMS and post-TMS
AD groups compared to HC, but no significant differ-
ences were observed between pre-TMS and post-TMS
conditions. The SRLM subfield was also significantly
reduced in AD patients relative to HC (p<0.001), with
no evidence of recovery post-TMS (Table 1 Fig. 3).

Cortical shape and thickness analyses revealed sig-
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Table 1. Mean hippocampal subfield volumes (+ SD) in healthy controls (HC), pre-TMS AD patients, and post-TMS AD patients.

HC pre TMS post TMS HCvspre TMS  HCvspostTMs Pré TMS vspost
Items T™S
Mean + SD Mean + SD Mean + SD p ) p p (statistic)

L Sub 583.6 £ 86.1 412.1+£79.1 393.1 £68.3 <0.001 (6.143) <0.001 (7.27) 0.225 (103)

L CAl 763.9 + 95.9 573.0 + 169.4 564.4 + 138.8 0.001 (4.072) <0.001 (4.92) 0.644 (87)

L CA2 131.4+£24.2 107.9 £40.7 108.7 = 28.7 0.116 (2.068) 0.044 (2.52) 0.927 (74)

L CA3 208.8 £ 39.5 141.7 £ 48.4 151.5 £ 40.0 <0.001 (4.472) <0.001 (4.26) 0.611 (65)

L CA4 271.5 +£40.2 195.9 £ 53.4 202.1 £60.8 <0.001 (4.714) 0.001 (3.96) 0.378 (57)
LDG 1269 +17.6 64.4 +30.7 65.4+29.9 <0.001 (7.323) <0.001 (7.35) 0.963 (78)

L SRLM 560.0 £ 67.5 359.3+£85.2 358.0£92.8 <0.001 (7.69) <0.001 (7.33) 0.611 (88)

R Sub 566.4 +79.7 387.5+108.1 406.1 +112.2 <0.001 (5.548) <0.001 (4.85) 0.109 (42)

R CAl 809.8 £ 95.5 607.5 +138.0 601.7 £ 145.2 <0.001 (5.015) <0.001 (4.98) 0.207 (104)

R CA2 139.8 £ 19.6 122.0 £ 36.3 131.5 £ 40.5 0.195 (1.786) 0.728 (0.764) 0.89 (73)

R CA3 246.0 £ 40.1 185.6 £ 55.2 169.4 + 52.5 0.003 (3.684) <0.001 (4.83) 0.005 (134)

R CA4 259.5 £ 46.6 189.1 £48.8 186.6 + 62.9 <0.001 (4.361) 0.002 (3.88) 0.89 (73)

RDG 1343+ 17.5 65.7 +32.5 63.2 +35.7 <0.001 (7.71) <0.001 (7.42) 0.306 (99)

R SRLM 593.3+73.2 371.8 £ 105.9 367.5+113.0 <0.001 (7.156) <0.001 (6.97) 0.353 (97

Volumetric differences between groups were analyzed using independent t-tests (Healthy Controls [HC] vs. pre-Transcranial Magnetic
Stimulation [TMS] Alzheimer’s Disease [AD] patients and HC vs. post-TMS AD patients) and paired t-tests (pre-TMS vs. post-TMS). The
hippocampal subfields assessed include the left and right subiculum (L Sub, R Sub), CA1 (Cornu Ammonis 1; L CA1, R CAl), CA2 (L CA2,
R CA2), CA3 (L CA3, R CA3), CA4 (L CA4, R CA4), dentate gyrus (L DG, R DG), and stratum radiatum-lacunosum-moleculare (L SRLM,
R SRLM). Each cell presents the mean volume with standard deviation (Mean + SD) followed by the p-value and t-statistic (p(t)) for each
comparison. Significant p-values (p < 0.05) indicate notable differences in subfield volumes across conditions, highlighting potential TMS-

induced structural changes in AD patients.

Table 2. Comparisons of cortical shape and thickness metrics between HC, pre-TMS, and post-TMS AD groups

HC vs. pre TMS

HC vs. post TMS

Items HC pre TMS post TMS — —
Statistic p Statistic P
L Dentate Gyrification shape  5.9553 + 0.9931 4.2351 £ 1.5254 4.7 +1.7803 60 0.002 73 0.007
L Dentate Surfarea shape 0.1317 £ 0.0125 0.1009 + 0.0165 0.1021 £ 0.0189 18 <0.001 17 <0.001
L Hipp Curvature shape -0.0922 £+ 0.0126 0.062 +0.7224  -0.0865 * 14.2712 119 0.273 118 0.258
L Hipp Gyrification shape 2.133 £ 0.1845 1.7314 £ 0.3042 1.6633 £ 0.2916 43 <0.001 34 <0.001
L Hipp Surfarea shape 0.1515 + 0.0126 0.1176 + 0.0163 0.1153 £ 0.0161 13 <0.001 12 <0.001
L Hipp Thickness shape 1.3418 + 0.0504 1.1711 £ 0.1506 1.1692 + 0.1378 28 <0.001 28 <0.001
R Dentate Gyrification shape  6.1167 + 1.1562 4.041 = 1.5756 3.561 + 1.5304 49 <0.001 39 <0.001
R Dentate Surfarea shape 0.1329 +0.0141 0.0986 + 0.0177 0.0953 + 0.0201 24 <0.001 26 <0.001
R Hipp Curvature shape 0.0841 +0.0173  2.6782 + 12.4624 0.087 £ 0.0195 125 0.369 143 0.757
R Hipp Gyrification shape 2.229+£0.2136 1.7665 + 0.3435 1.7661 £ 0.3115 41 <0.001 32 <0.001
R Hipp Surfarea shape 0.1582 £ 0.0126 0.1244 + 0.0244 0.1175 £ 0.0204 40 <0.001 29 <0.001
R Hipp Thickness shape 1.3399 £ 0.0516 1.1811 £ 0.1224 1.1883 £ 0.1095 39 <0.001 20 <0.001
Dentate Curvature dscalar -0.0041 * 0.0088 1.37 + 6.5880 1.55 +7.1380 136 0.59 125 0.369
Dentate Gyrification dscalar ~ 6.0360 + 1.0406 4.14 £ 1.3250 4.12 + 1.4610 42 <0.001 42 <0.001
Hipp Curvature dscalar -0.0041 £ 0.0088 1.37 £ 6.5880 1.55+£7.1380 136 0.59 125 0.369
Hipp Gyrification dscalar 2.1810 £ 0.1758 1.75 £ 0.2920 1.73 £ 0.2740 39 <0.001 26 <0.001
Hipp Thickness dscalar 1.3409 + 0.0458 1.18 £0.1270 1.17 £ 0.1160 29 <0.001 20 <0.001

The table presents the mean + standard deviation (SD) for Healthy Controls (HC), pre-Transcranial Magnetic Stimulation (TMS) Alzheimer’s
Disease (AD) patients, and post-TMS AD patients across various metrics, including the dentate gyrus and hippocampal gyrification, surface
area, curvature, and thickness. Statistical comparisons were performed to evaluate differences between HC vs. pre-TMS, HC vs. post-TMS,
and pre-TMS vs. post-TMS groups. Significant results (p < 0.05) are highlighted. The metrics include hemisphere-specific measures (e.g., L
Dentate Gyrification for the left dentate gyrus) as well as scalar metrics such as hippocampal thickness (Hipp Thickness dscalar) and dentate
curvature (Dentate Curvature dscalar).

Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1



Velioglu et al.

Hippocampal atrophy in Alzheimer’s Disease g

nificant differences between HC and AD patients, as
well as between pre-TMS and post-TMS conditions in
specific hippocampal subfields and cortical metrics.

For gyrification, surface area, and curvature mea-
sures, left dentate gyrus (L Dentate Gyrification shape)
showed a significant reduction in pre-TMS (p=0.002)
and post-TMS (p=0.007) AD groups compared to HC,
while no significant changes were observed between
pre-TMS and post-TMS conditions. Similarly, right
dentate gyrus curvature (R Dentate Curvature shape)
was significantly reduced in pre-TMS and post-TMS
AD patients relative to HC (p<0.001), with no sig-
nificant differences between pre- and post-TMS con-
ditions. For surface area, significant reductions were
also observed in both left hippocampal (L Hipp Sur-
facearea shape) and right hippocampal (R Hipp Sur-
facearea shape) metrics in AD patients compared to
HC (p<0.001 for both).

In terms of hippocampal thickness, significant re-
ductions were observed in the left hippocampal thick-
ness (L Hipp Thickness shape) and right hippocampal
thickness (R Hipp Thickness shape) in pre-TMS and
post-TMS AD groups relative to HC (p<0.001). Nota-
bly, hippocampal thickness measures further declined
significantly between pre-TMS and post-TMS condi-
tions in both hemispheres (p<0.001), indicating pro-
gressive cortical thinning despite TMS treatment.

Finally, scalar measures of dentate gyrus curvature
(Dentate Curvature dscalar) and hippocampal thick-
ness (Hipp Thickness dscalar) showed significant re-
ductions in AD patients compared to HC (p<0.001),
with further reductions observed between pre-TMS
and post-TMS conditions (p<0.001), emphasizing on-
going structural degeneration (Table 2).

—
DISCUSSION
TMS and progression of atrophy

One notable observation was the persistent significant

atrophy in most hippocampal subfields in AD patients
compared to HC, particularly in the DG, CA1, CA3,
CA4, and subiculum. Although rTMS did not cause
volumetric recovery, the slight reduction in post-TMS
comparisons (e.g. HC vs. post-TMS), which was not
statistically significant, suggests that TMS may have
modestly slowed the progression of hippocampal at-

Figure 1. Segmented hippocampal subfields visualized on T1-weight-
ed MRI images using the Hippunfold software. The image shows cor-
onal, sagittal, and axial views of the hippocampus with color-coded
labels for each subfield. Each color represents a distinct hippocampal
subfield, facilitating detailed structural analysis and volumetric com-
parisons across different conditions. Sub: Subiculum, CA: Cornu Am-
monis, DG: Dentate Gyrus, SRLM: Stratum Radiatum-Lacunosum-

Moleculare, MRI: Magnetic Resonance Imaging

Figure 2. The figure depicts a 3D representation of hippocampal

subfields segmented and color-coded using Hippunfold. Thickness
is measured as the distance between the inner and outer surfaces of
the hippocampal ribbon in each subfield. The visualization provides
a clear spatial depiction of regional boundaries and structural prop-
erties, facilitating subfield-specific analyses of atrophy and cortical
thinning in AD. Subfields are displayed bilaterally for both hemi-
spheres, highlighting the utility of Hippunfold in quantifying struc-
tural metrics across the hippocampus. Sub: Subiculum, CA: Cornu
Ammonis, DG: Dentate Gyrus, AD: Alzheimer’s Disease

rophy in certain regions. This subtle neuroprotective
effect aligns with prior research suggesting that rTMS
may promote neuroplasticity and enhance synaptic
connectivity, potentially moderating the pace of struc-
tural degeneration (4). Long-term studies with ex-
tended TMS protocols are needed to clarify its effects
on the trajectory of hippocampal atrophy.

Asymmetry in TMS effects: Left vs. Right
hippocampus

The asymmetry in atrophy patterns between the left
and right hippocampus was another key finding. TMS
was administered to the left lateral parietal cortex, tar-
geting the left hippocampus via network connectivity.
Consequently, left hippocampal subfields, including
the CA3, CA4, and DG exhibited a relatively stable
profile compared to the right hippocampus, where at-
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Figure 3. Mean hippocampal subfield volumes in the left hemisphere for healthy controls (blue), pre-Transcranial Magnetic Stimulation
(TMS) Alzheimer’s Disease (AD) patients (red) post-TMS AD patients (green). Subfields assessed include cornu ammonis 1 (CA1), CA2,
CA3, CA4, dentate gyrus (DG), and stratum radiatum-lacunosum-moleculare (SRLM). Error bars represent standard deviations. This figure

illustrates the volumetric differences in left hippocampal subfields across the three groups, highlighting potential changes following TMS

treatment in AD patients as well as differences from the control group.

rophy appeared more pronounced, particularly in the
CA3 subfield. This hemispheric difference supports
the hypothesis that targeted stimulation provides some
degree of structural preservation in the stimulated
hemisphere, whereas the unstimulated side remains
vulnerable to disease progression (10). Future research
should explore the effects of bilateral stimulation to
address this asymmetry and evaluate its potential to
mitigate right hippocampal atrophy.

Vulnerability of specific subfields

The CA1 and SRLM subfields emerged as particularly
vulnerable regions in AD. The significant reduction
in CA3 volume in both hemispheres, with additional
progressive atrophy observed in the right CA3 post-
TMS, highlights its susceptibility to neurodegenera-
tion. CA1 is critically involved in memory encoding
and pattern separation, functions that are heavily im-
paired in AD (11). The pronounced decline in right
CA3 volume underscores the importance of targeting
this region in future interventions, potentially through
bilateral or region-specific TMS protocols.
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Similarly, the DG exhibited consistent atrophy in
AD patients compared to HC, regardless of TMS inter-
vention. This finding aligns with the DG’s established
role as a site of adult neurogenesis, which is impaired
in AD (12). While no significant volumetric changes
were observed post-TMS, prior studies suggest that
TMS may enhance neurogenesis indirectly through
increased neuroplasticity and cortical connectivity
(13). Future research should evaluate whether pro-
longed or intensified rTMS protocols could stimulate
neurogenic processes in the DG, potentially mitigating
cognitive symptoms of AD.

Cortical thickness and shape metrics

Beyond hippocampal volumetry, cortical thickness,
and shape analyses revealed additional structural in-
sights into AD. Significant reductions in hippocampal
thickness were observed bilaterally in AD patients
compared to HC, with further thinning detected be-
tween pre-TMS and post-TMS conditions. These find-
ings suggest that TMS may not halt cortical thinning in
vulnerable subregions such as the left and right dentate
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Figure 4. Mean hippocampal subfield volumes in the right hemisphere for healthy controls (blue), pre-Transcranial Magnetic Stimulation (TMS)

Alzheimer’s Disease (AD) patients (red) post-TMS AD patients (green). The same hippocampal subfields as in the left hemisphere are shown:

Cornu ammonis 1 (CA1), CA2, CA3, CA4, dentate gyrus (DG), and stratum radiatum-lacunosum-moleculare (SRLM). Error bars represent

standard deviations. This figure allows for comparison of right hippocampal subfield volumes across groups, providing insight into hemispheric
differences and the effects of TMS in AD patients compared to healthy controls.

gyrus and hippocampal subfields. Cortical thinning in
AD is consistent with the disease’s well-documented
progression, which involves synaptic loss and neuro-
nal atrophy in regions critical for memory and learn-
ing, including the hippocampus (14).

Shape metrics, including curvature and surface
area, also revealed distinct patterns of structural al-
terations. Notable reductions were observed in both
the dentate gyrus and hippocampal surface, indicat-
ing continued degeneration in cortical and subcorti-
cal structures despite rTMS treatment. These changes
highlight the complexity of structural remodeling in
AD, as cortical atrophy is not limited to volumetric
reductions but extends to changes in shape and con-
nectivity (15). Such findings emphasize the need to ex-
plore whether longer or more targeted rTMS protocols
could mitigate these progressive changes by promot-
ing neuroplasticity and connectivity.

These results align with prior studies showing that
cortical thickness and shape metrics provide sensitive
markers of AD progression, even when volumetric
recovery is absent. Importantly, changes in hippo-

campal thickness and shape metrics correlate strongly
with cognitive decline, suggesting that these structural
measures could serve as biomarkers for evaluating the
efficacy of TMS and other therapeutic interventions
(1,16).

Limitations

This study has several limitations that must be ac-
knowledged. First, the relatively small sample size
limits the generalizability of the findings and may re-
duce statistical power for detecting subtle structural
changes. Larger sample sizes and multi-site studies
are necessary to validate these results. The inclusion
of a more diverse participant pool across multiple sites
could also enhance the applicability of the findings to
broader populations. Second, the absence of a sham
(placebo) TMS group restricts the ability to attribute
observed changes solely to TMS effects. Including a
sham group in future research would provide criti-
cal controls for distinguishing between TMS-specific
effects and natural variability in disease progression.
The addition of alternative control conditions, such
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as active or other forms of stimulation, could further
strengthen causal inferences. Lastly, the short duration
of the TMS protocol may have limited its potential
to induce measurable volumetric changes. Extended
protocols and longitudinal designs could better cap-
ture TMS’s long-term structural effects. Future stud-
ies should also explore bilateral stimulation protocols,
as unilateral approaches may not fully address asym-
metrical patterns of hippocampal atrophy commonly
observed in AD.

I
CONCLUSION
This study highlights the significant atrophy observed

in hippocampal subfields and cortical thickness in AD
patients and suggests that rTMS may modestly influ-
ence the progression of neurodegeneration. While no
substantial recovery was observed, findings under-
score the potential of rTMS as a neuroprotective inter-
vention, particularly when applied bilaterally or over
extended durations. Future research should focus on
refining rTMS protocols to target specific hippocam-
pal subfields, leveraging neurogenesis in regions like
the DG, and addressing hemispheric asymmetry in
treatment effects.
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Original Research / Orijinal Arastirma

Investigation of the effect of Severe
Acute Respiratory Syndrome
Coronavirus 2 pandemic on

autoantibody positiveness evaluated by
the indirect immunofluorescence assay

Indirekt immunofloresan testi ile
degerlendirilen otoantikor pozitifliklerine
Siddetli Akut Solunum Yolu Sendromu
Koronavirtsu 2 pandemisinin etkisinin
arastiriimasi

Abstract

Aim: The aim of this study is to determine the possible relationship between Severe Acute Respiratory Syndrome-
Coronavirus 2 (SARS-CoV-2) infection and systemic or organ-specific autoimmune diseases.

Methods: Serum samples sent to a Medical Microbiology Laboratory from patients in various clinics with prelimi-
nary diagnoses of autoimmune disease between March 2018 and March 2022 were included in our study. During
this period, the indirect immunofluorescent antibody test results studied in our laboratory were obtained from the
automation system of our hospital and evaluated retrospectively.

Results: In the two years before the Coronavirus Disease 2019 (COVID 19) pandemic and the two years during
the pandemic anti-nuclear antibody (ANA) positivity was detected in 2256 of 8325 patients who underwent
indirect immunofluorescence assay (IIAF) evaluation [single pattern in 2038 patients (1363 speckled), multiple
pattern in 218 patients]. When the change in autoantibody positivity over time was examined, it was determined
that there was a statistically significant increase in the positivity rates of ANA, anti-double-stranded DNA anti-
body (anti-dsDNA), antigliadin,anti-islet cell antibody (anti -ICA) and anti-Gliadin autoantibodies in the first two
years of the pandemic compared to the previous two years. No difference was observed in the positivity rates of
anti-mitochondrial antibodies (AMA), anti-smooth muscle antibodies (ASMA), anti-endomysium, Antineutrophil
cytoplasmic antibody (ANCA) autoantibodies before and during the COVID-19 pandemic.

Conclusion: The increase in the positivity rates of ANA, anti-dsDNA, anti-ICA, anti-Gliadin autoantibodies during
the pandemic period suggested that the COVID-19 process may affect some autoimmune diseases.

Keywords: Autoantibodies; autoimmune diseases; indirect immunofluorescence assay; SARS-CoV-2

Oz

Amag: Bu calismanin amaci Severe Acute Respiratory Syndrome-Coronavirus 2 (SARS-CoV-2) enfeksiyonu ile
sistemik veya organa 6zgt otoimmn hastaliklar arasindaki olasi iliskiyi belirlemektir.

Yontemler: Calismamiza Mart 2018 ile Mart 2022 tarihleri arasinda cesitli kliniklerden, otoimmun hastalik 6n
tanisi olan hastalardan Tibbi Mikrobiyoloji Laboratuvari’na génderilen serum érnekleri dahil edildi. Bu dénemde
laboratuvarimizda c¢alisilan indirekt immunofloresan antikor test sonuglari hastanemiz otomasyon sisteminden
elde edilerek retrospektif olarak degerlendirildi.

Bulgular: Coronavirus Disease 2019 (COVID 19) pandemisinden énceki iki yilda ve pandemi dénemindeki iki yilda
indirect immunofluorescence assay (IIAF) degerlendirmesi yapilan 8325 hastanin 2256’sinda anti-ntkleer antikor
(ANA) pozitifligi saptandi [2038 hastada tekli patern (1363'U benekli), 218 hastada ¢oklu patern]. Otoantikor
pozitifliginin zaman icindeki degisimi incelendiginde, pandeminin ilk iki yillik déneminde énceki iki yila gdre ANA,
anti-double-stranded DNA antibody (anti-dsDNA), antigliadin,anti-islet cell antibody (anti -ICA) ve anti-Gliadin
otoantikorlarinin pozitiflik oranlarinda istatistiksel olarak anlamli bir artis oldugu tespit edildi. anti-mitochondrial
antibody (AMA),, anti-smooth muscle antibody (ASMA), anti-Endomysium, anti-neutrophil cytoplasmic antibody
(ANCA), otoantikorlarinin ise pozitiflik oranlarinda COVID-19 pandemi déneminde ve éncesinde farklilik gézlen-
medi.

Sonug: Pandemi doneminde ANA, anti-dsDNA, anti-ICA, anti-Gliadin otoantikorlarinin pozitiflik oranlarinin
artmasl, COVID-19 surecinin bazi otoimmun hastaliklari etkileyebilecegini dustndurdu.

Anahtar Sézciikler: indirek immunfloresan dlcim; otoantikorlar; otoimmun hastaliklar; SARS-CoV-2
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INTRODUCTION

Autoimmune diseases (AD) are caused by the develop-
ment of immune responses against the organism own
tissues and cells and autoantibodies are of great impor-
tance in the diagnosis of these diseases (1). Autoan-
tibodies called anti-nuclear antibodies (ANA), which
develop against nuclear structures in the cell nucleus
and/or cytoplasm, are important diagnostic criteria in
connective tissue diseases. Currently, there are many
methods developed for the detection of ANA positiv-
ity (2). The gold standard method for ANA detection
is the indirect immunofluorescence assay (IIFA) using
Hep2 cells (1).

Many ADs are multifactorial, related to both ge-
netic and environmental factors such as viral infec-
tions. Viruses are known to be among the most com-
mon exogenous factors that trigger the development
of autoimmunity in genetically susceptible individuals
(3). Specific virus types can promote the production
of autoantibodies and cytokines by causing wide-
spread non-specific B and T activation. For example,
the presence of Epstein-Barr virus and Parvovirus B19
is associated with Hashimoto’s thyroiditis, Human T-
lymphotropic virus-1 with Graves disease and autoim-
mune encephalitis after infection with Herpes simplex
viris (4).

On 7 January 2020, the World Health Organization
(WHO) announced that this agent was a new corona-
virus that causes infection in humans. There is increas-
ing evidence that SARS-CoV-2 infection is associated
with the development of autoimmunity phenomena.
The clinical spectrum of autoimmunity-related symp-
toms in COVID-19 patients ranges from organ-specif-
ic autoimmune diseases to systemic autoimmune and
inflammatory diseases (5).

In this study, in order to investigate the effect of
the COVID-19 pandemic period on the autoantibod-
ies” positivity rates, it was aimed to examine the au-
toantibody test results evaluated by the IIFA method
in the pre-pandemic period and during the pandemic
period.

—
MATERIAL AND METHODS

In this study, serum samples sent to Diizce University,

Medical Microbiology Laboratory between March

2018 and March 2022 with suspicion of ADs from pa-
tients in various clinics were included. IIFA parameters
results of the samples were examined in our laboratory
during this period were obtained from the automation
system of our hospital and evaluated retrospectively.

Among the autoimmune test parameters; ANA,
anti-double-stranded DNA antibody (anti-dsDNA),
anti-mitochondrial antibody (AMA), anti-smooth
muscle antibody (ASMA), anti-endomysium, anti-
gliadin, anti-islet cell antibody (anti-ICA), perinuclear
anti-neutrophil cytoplasmic antibody (p-ANCA),
cytoplasmic anti-neutrophil cytoplasmic antibody
(c-ANCA) tests were included in the study. For these
tests, IIFA method was used according to the recom-
mendations of the manufacturer (Euroimmun AG,
Germany). EuroimmunEurostar (Euroimmun AG,
Germany) fluorescence microscope was used.

This study was approved by the Diizce University
Faculty Of Medicine Non-invasive Health Practices
Ethics Committee (date: 10.17.2022, decision no:
2022/162.

Statistical analyses

Statistical Package for the Social Sciences software for
Windows, version 22.0, was used for the statistical anal-
ysis (SPSS, Chicago, IL, USA). Appropriate descriptive
statistics were calculated according to the type of data.
The relationships between categorical variables were
analysed by Chi-square, Fisher Freeman-Halton (post-
hoc Bonferroni test) and Fisher’s Exact tests. p<0.05
was considered statistically significant.

I
RESULTS
The study included 2448 patients who were found to

be positive for any autoantibody among 8325 patients
whose serum samples were sent to the microbiology
laboratory for IIFA testing with suspicion of autoim-
mune disease in the two years before the COVID-19
pandemic and two years during the pandemic period.

Of the patients who were positive for IIFA, 1684
(68.80%) were female and 764 (31.20%) were male
with a mean age of 41+19.44 years. The positivity rates
of ANA, AMA, Anti-ICA tests were higher in women
than in men. The evaluation of the positive tests of the
patients according to gender is showmemran in Table 1.
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Table 1. Evaluation of positive tests according to gender

Female Male p
n % n %
ANA 1563/5076 30,80 693/2600 26,66 <0,001
Anti-dsDNA 8/3139 0,25 0/1665 - 0,057
AMA 17/601 2,82 4/482 0,82 0,024
ASMA 12/673 1,78 12/535 2,24 0,569
ANCA 34/988 3,44 19/875 2,17 0,100
Anti-ICA 7/205 3,41 5/482 1,03 0,030
Anti- Endomisyum/Gliadin 43/1042 4,12 31/682 4,54 0,675
Total 1684/5505 30,59 764/2825 27,04 0,001

ANA: anti-nuclear antibodies, anti-dsDNA: anti-double-stranded DNA antibody, AMA: anti-mitochondrial antibody, ANCA: anti-cytoplas-

mic antibody, Anti-ICA: anti-islet cell antibody, n:number, %:percentage

Table 2. Distribution of ANA positivity according to time intervals [number (%)]

ANA Time intervals
positivity
Before COVID-19 COVID-19 pandemic period
April 2018 October  April 2019  October  April 2020 October April 2021 October
- 2018 - 2019 - 2020 - 2021
. September - September - September - September - P
Six-month 2018 March2019 2019 March 2020 March2021 2021 March 2022
rates
2020
248/1159 412/1344 249/1014  259/1181 163/486 281/639 311/815 333/1050 <0,001
(21,4) (30,6) (24,5) (21,9) (33,5) (44,0) (38,2) (31,7)
April 2018-March 2019 April 2019-March 2020  April 2020-March 2021 April 2021- March 2022
Annual rates 660/2503 508/2195 444/1125 644/1865 <0,001
(26,4) (23,1) (39,5) (34,5)
April 2018-March 2020 April 2020-March 2022
Two-yearly
rates 1168/4698 1088/2990 <0,001
(24,9) (36,3)

ANA: anti-nuclear antibodies

ANA positivity was detected in a total of 2256 pa-
tients, of which 2038 had single pattern and 218 had
multiple patterns (Fifure 1, Figure 2).

The period with the highest rate of ANA positivity
was determined as the second six-month period in the
COVID-19 pandemic. The second highest rates were
detected in the first and third six months during the
COVID-19 pandemic period and there was no differ-
ence between them (p=0.094) (Table 2).

When we examined the change in anti-dsDNA
positivity rates over time, it was observed that the
positivity rate was statistically significantly higher in
the first year of the COVID-19 pandemic compared to
other years (p=0.038) (Table 3).

When we examined the change in anti-ICA posi-
tivity rates over time, it was observed that the positiv-
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ity rates were statistically significantly higher in the
COVID-19 pandemic period with a rate of 7.3% com-
pared to the pre-pandemic period (p=0.034).

There was no difference between anti-endomysium
positivity rates before and during the COVID-19 pan-
demic (p=0.968).

Anti-Gliadin positivity was significantly higher in
the second year of the COVID-19 pandemic period
with a rate of 6.6% compared to other years (p=0.010).
When the six-month rates were analyzed, the highest
positivity was found in the third six-month period af-
ter COVID-19 (p=0.038).

The rate of ANCA positivity was 0.6% in the fourth
six-month period before COVID-19 (April 2018-Sep-
tember 2018), which was lower than the other peri-
ods (p=0.023). No significant difference was found
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Table 3. Distribution of anti-dsDNA positivity according to time intervals [number (%)]

Anti-dsDNA S
P Time intervals
positivity
Before COVID-19 COVID-19 pandemic period
April 2018 October  April 2019 October  April 2020 October  April 2021 October p
- 2018 - 2019 - 2020 - 2021
Six-month Sep. 2018 - Sep. 2019 - Sep. 2020 - Sep. 2021 -
rates March 2019 March 2020 March 2021 March 2022
1/953 0/954 0/446 1/425 1/288 3/374 2/516 0/650 0,022
(8] (0,0) (0,0) 0,2) 03) (0,8) (04) (0,0)
A ! April 2018-March 2019 April 2019-March 2020 April 2020-March 2021 April 2021- March 2022
nnual
rates 1/1907 1/871 4/662 2/1166 0,038
(0,1) (0.1) (0,6) (0,2)
April 2018-March 2020 April 2020-March 2022
Two-yearly
2/1778 6/1828 0,289
rates
(0,1) (0,3)

anti-dsDNA: anti-double-stranded DNA antibody, Sep.: September

between the other periods (p=0.221, p=0.275, respec-
tively).

In addition, during the study period, 41 patients
whose COVID-19 test was positive were later found to
have a positive ANA test [speckled (74%), dense fine
speckled (15%), homogeneous (7%), nuclear mem-
brane (2%) and nuclear with few spots (2%) patterns].

—
DISCUSSION AND CONCLUSION

Autoimmune disorders are more common in females

due to hormonal differences. In a study conducted by
Sung et al. in patients with rheumatoid arthritis, the
rate of females was reported as 81.9% and the rate of
males as 18.1% (6). In a study conducted by Celikbilek
et al. with the sera of patients with ANA positivity, the
rate of females was 77% and the rate of males was 23%
(7). In our study, 68.8% of the patients with autoan-
tibodies positivity were women and all autoimmune
parameters were found more frequently in females.
The positivity rates of ANA, AMA, and anti-ICA tests
were statistically higher in females than in males. We
thought females were more susceptible to autoim-
mune diseases than males.

Autoimmune diseases can occur at any age, but
different diseases have their own characteristic age of
onset (8). Barut et al. evaluated 309 patients with posi-
tive ANA test by IIFA method and found the mean age
to be 42.50+14.66 years (9). In our study, the mean age
of patients with autoantibody positivity was found to
be 41£19.44 years, which was similar to the studies in

our country.

In the study conducted by Yanik et al., in which
ANA patterns of 843 samples were evaluated by ITFA,
it was found that the most common pattern was speck-
led (75.0%), the second most common pattern was nu-
cleolar (10.4%), followed by homogenous (6.8%) (10).
In a study conducted by Mariz et al. in 918 healthy and
153 individuals with OIH in Brazil, it was shown that
the most common ANA pattern in both groups was
the dense fine speckled pattern with a rate of 45.8% in
healthy individuals and 42% in individuals with ADs.
The second most common ANA pattern was shown to
be a coarse speckled pattern in individuals with OIH
(26.1%) and a dense fine spotted pattern in healthy
individuals (33.1%) (11). In our study, 2038 and 218
of 2256 patients with ANA positivity had single and
multiple patterns, respectively. When the distribution
of single patterns was analyzed, the most common pat-
tern was speckled pattern with 1363, followed by 340
dense fine speckled, 152 homogeneous, 92 nucleolar,
38 nuclear membrane, 32 centromere, 13 few nuclear
dots and 8 multiple nuclear dots patterns, respectively.
Similar to the single patterns, the most common pat-
tern was specled pattern in the multiple patterns. It has
been observed that the most common pattern world-
wide is the speckled pattern.

In a study from Izmir, 50 serum samples from
acute COVID-19 patients and 50 control serum sam-
ples collected before the outbreak were evaluated for
ANA positivity by IIFA method. A higher rate of ANA
positivity was found in COVID-19 patients (18%)
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Figure 1. Single and multiple pattern distribution of ANA positivity
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Figure 2. Distribution of single pattern

compared to the control group (2%), but the difference
was not statistically significant (12). Pascolini et al. ex-
amined the presence of ANA by IIFA method in 31
patients with COVID-19-related pneumonia and 25
patients with pneumonia with etiology other than CO-
VID-19. ANA positivity in patients with COVID-19
(33.3%) was found to be significantly higher than
in patients with other non-COVID-19 pneumonia
(0.08%) (13). In our study, ANA positivity evaluated
by the ITFA method was detected at a higher rate in the
post-pandemic period compared to the pre-pandemic
period. These results suggested that COVID-19 dis-
ease, drugs, or vaccines may activate the autoimmune
system.

Chang et al. in a study involving 47 patients hos-
pitalized with COVID-19-induced infection in Korea,
ANA positivity rate was found to be 21.3% (10/47).
In the same study, the most common patterns were
found to be 50% (5/10) nucleolar and 30% (3/10)
speckled patterns (14). Peker et al. evaluated ANA
by IIFA method in serum samples of 50 patients with
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acute COVID-19 infection and found that ANA test
was positive in 9 patients and nucleolar pattern was
the most common pattern (12). In our study, in 41 pa-
tients with positive COVID-19 test and positive ANA
test, the speckled pattern was the most common pat-
tern in 30 (74%) patients. Dense fine speckled (15%),
homogeneous (7%), nuclear membrane (2%), and nu-
clear with few dots (2%) patterns followed in order of
frequency. In our study, the most common pattern in
ANA positivity was speckled, which was not found to
be consistent with other studies when compared with
the literature. In addition, dense fine speckled pattern
was not found in patients with COVID-19 infection in
other studies and it was the second most common pat-
tern in our study. This suggested that the COVID-19
pandemic may have an effect on systemic autoimmune
diseases.

In the study by Peker et al. in which anti-dsDNA
antibodies were examined by IIFA method in acute
COVID-19 patients and healthy control group, anti-
dsDNA antibodies were not detected in both group
(12). In our study, when the pre-COVID-19 pandem-
ic period and the COVID-19 pandemic period were
compared, a statistically significant increase in the
positivity rate of anti-dsDNA antibodies was observed
during the COVID-19 pandemic period. These results
show that there may be an increase in systemic auto-
immune diseases, especially Systemic lupus erythema-
tosus.

In the study by Singh et al,, liver enzymes of a CO-
VID-19-positive patient were found to be elevated, and
the patient was diagnosed with autoimmune hepatitis-
primary biliary cholangitis triggered by COVID-19
infection after AMA, ASMA, anti-ds DNA antibod-
ies were found to be positive in further investigations
(15). In our study, although there was no statistically
significant difference between the pre-COVID-19 pan-
demic period and the COVID-19 pandemic period, an
increase in the positivity rates of AMA and ASMA an-
tibodies indicating autoimmune liver diseases was ob-
served during the COVID-19 pandemic period.

In a case published by Hollstein et al., a 19-year-
old female patient who presented with diabetic keto-
acidosis was found to have COVID-19 infection 5-7
weeks prior to admission. In this case, although the
relationship between COVID-19 and the development
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of diabetes was not fully demonstrated, it was thought
that COVID-19 may adversely affect pancreatic func-
tion with its direct cytolytic effect on pancreatic p-cells
(16). When we examined the change in anti-ICA posi-
tivity rates over time in our study, a statistically signifi-
cant increase was found in the annual rates of the CO-
VID-19 pandemic compared to the annual rates before
the pandemic. The findings in our study contribute to
the literature by showing the relationship between the
COVID-19 pandemic and the incidence of autoanti-
body-mediated type 1 diabetes.

In the study by Cakir et al. comparing patients
diagnosed with celiac disease before and during the
COVID-19 pandemic, an increase in the frequency of
celiac disease was observed in the paediatric age group
during the pandemic period (17). In our study, CO-
VID-19 pandemic had no effect on anti-endomysium
antibodies, which is not compatible with the literature.

In the study by Duran et al., vasculitis-associat-
ed glomerulonephritis was diagnosed and positive
ANCA tests were detected in two patients with recent
COVID-19 positivity upon the development of acute
kidney injury (18). In a study conducted by Gelzo et al.
on 124 COVID-19-positive patients (16 asymptomatic
and 108 hospitalised) and 48 control groups to define
the frequency of ANCA-related autoimmunity in pa-
tients with COVID-19 infection, it was observed that
patients with COVID-19 infection had significantly
higher serum ANCA levels than the control group
(19). In our study, ANCA positivity was found to
be higher in the COVID-19 pandemic period (3.3%)
compared to the COVID-19 pre-pandemic period
(2.4%), although not statistically significant.

There are some limitations in our study due to the
retrospective nature of our data. The full spectrum of
autoimmune phenomena that may occur in patients
during or after COVID-19 is still unclear. However,
the findings of our study may help to show the rela-
tionship between COVID-19 and new-onset autoim-
mune diseases.

In our study, it was observed that there was an in-
crease in some autoantibody positivity during the pan-
demic period. Long-term studies are needed to exam-
ine the relationship between COVID-19 disease and
new-onset systemic and organ-specific autoimmune
diseases.
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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, gdérmezden 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.
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The effects of blood lactate level on
mortality in patients developing sepsis in
intensive care unit

Yogun bakim Unitesinde sepsis gelisen hastalarda
kan laktat dUzeyinin mortalite Uzerine etkisi

Mustafa Tomruk’, Baris

Abstract Balasar?, Esma Eroglu?

Aim: Sepsis is a serious condition with high mortality and morbidity in intensive care units (ICUs). Mortality de- 1 Department of Anesthesiology
creases with early and appropriate antimicrobial treatment. We aimed to investigate the relationship between and Reanimation, Konya Meram
lactate levels and mortality in the ICU of our hospital. State Hospital

Methods: Patient records > 18, hospitalized in the ICU of Meram State Hospital between January 2022 and Janu- 2 Department of Infectious

ary 2024, were retrospectively examined. All patients microbiologically confirmed to have positive blood culture Diseases and Clinical

results and diagnosed sepsis were included in the study. Age on admission, gender, diagnoses at hospitalization, Microbiology, Konya Meram State
Apache lI, length of stay, and mortality in ICU were obtained from patients’ medical records. In the presence of Hospital

suspicion of sepsis in a patient hospitalized in intensive care and in the first 72 hours after antibiotic treatment, the
lactate level was recorded. Lactate clearance was defined as the percent decrease in lactate from ICU department
presentation to hour 72. Mortality rates within the first 28 days were recorded. Lactate levels were compared in
patients with and without mortality. The value of lactate in predicting mortality was evaluated statistically.
Results: Of 56 patients included in the study, whose diagnoses of sepsis were microbiologically proven, 38
(67.9%) died. The area under a receiver operating characteristic (ROC) curve Area under curve (AUC) of lactate
in predicting mortality was 0.738 [95% confidence interval (Cl): 0.590 -0.886, (p=0.004)]. Threshold lactate value
for mortality was 1.7 mmol/L (sensitivity: 73.7%, specificity: 611%). While lactate levels, lactate clearance, length
of hospital stay, Acute Physiologic and Chronic Health Evaluation (APACHE 1) score were statistically significant
between sepsis patients with and without mortality (p=0,004, p = 0.03 p= 0,00 p=0.003). Baseline lactate was
in survivors 2.05+1.37 and in nonsurvivors 1.33+0.98 mmol/L. Survivors compared with nonsurvivors had a lactate
clearance of 48.2 + 24.4 vs. 22.06 + %, respectively (p = 0.007). It showed lactate clearance to have a significant
relationship with mortality (p = 0.03).

Conclusion: Here, we found that lactate level and, lactate clearance may be a significant place in the early treat-
ment and follow-up of sepsis patients in ICUs.

Keywords: Intensive care unit; lactate; mortality; sepsis

Oz

Amag: Sepsis yogun bakim tnitesinde (YBU), mortalitesi ve morbiditesi yiksek énemli bir durumdur. Mortalite,
erken ve uygun antimikrobiyal tedavi ile azalmaktadir. Calismamizda hastanemiz 3. basamak yogun bakim Unitel-
erinde yatan hastalarin kan laktat duzeyleri ile mortalite oranlari arasindaki iliskiyi incelemeyi amacladik.
Yéntemler: Meram Devlet Hastanesi YBU'de yatan Ocak 2022'den Ocak 2024’e kadar olan 2 yillik sirecte 18 yas
Ustl hastalarin kayitlari retrospektif olarak incelendi. Sepsis tanisi alan mikrobiyolojik olarak (pozitif kan kulttra
sonugclart) dogrulanan tim hastalar dahil edildi. Hastalarin yatis aninda yaslari, cinsiyetleri, yatis tanilari, Acute
Physiologic and Chronic Health Evaluation (APACHE II), yatis stiresi, YBU mortalite verileri tibbi dosya kayitlarindan
elde edildi. Yogun bakima yatirilan bir hastada sepsis stphesi varliginda ve antibiyotik tedavisi sonrasi ilk 72.
saatte laktat duzeyi kaydedildi. Laktat klirensi, yogun bakima basvurudan 72. saatte olan laktatta azalma olarak

tanimlandi. Hastalarda ilk 28 gtn icindeki mortalite kaydedildi. Mortalite gelisen ve gelismeyen hasta grubunda Received/Gelis :18.07.2024

laktat duizeyleri karsilastirildi. Laktatin mortaliteyi 6ngérmedeki degeri istatistiksel olarak degerlendirildi. Accepted/Kabul: 18.10.2024

Bulgular: Calismaya 56 hasta alinmistir. Arastirma grubuna dahil edilen sepsis tanisi mikrobiyolojik olarak DOI: 10.21673/anadoluklin.1518446
kanitlanan hastalarin (%67,9)'i 6lum ile sonuclanmistir. Laktatin mortaliteyi éngérmedeki Receiver Operating

Characteristic (ROC) egrisi altinda kalan alan (AUC) 0,738 idi [% 95 guven araligi (GA): 0,590 -0,886] p=0,004). Corresponding author/Yazisma yazari
Mortalite icin esik laktat degeri 1,7 mmol/L (duyarlilik: % 73,7, 6zgullik: % 611 olarak bulundu. Mortalite olan ve Esma Eroglu

olmayanlar sepsis hastalari arasinda laktat diizeyi, laktat klirensi, hastanede kalis stiresi ve APACHE Il istatistik- Konya Meram Devlet Hastanesi Enfeksiyon
sel olarak anlamli bulunurken (p=0,004, p = 0.03 p= 0,00 p=0.003), Baslangic laktat duzeyi hayatta kalanlarda Hastaliklari ve Klinik Mikrobiyoloji Bolimd,

Konya, Turkiye.

2,05+1,37, 6len hastalarda 1,33+0,98 mmol/L idi. Hayatta kalanlarin, hayatta kalmayanlarla karsilastirildiginda lak- E-mail: esmagulesen@hotmail.com

tat klerensi siraslyla %48,2 + 24,4 ve %22,06 + idi (p = 0,007). Laktat klerensinin mortalite ile anlamli bir iliskiye
sahip oldugunu gosterdi (p = 0.03).

ORCID
Sonug: Calismamizda laktat duzeyinin ve laktat klirensinin yogun bakim Unitelerinde sepsisin erken tedavi ve Mustafa Tomruk: 0000-0001-6175-4744
takibinde ¢nemli bir yeri olabilecedi dustnulmustar. Baris Balasar: 0000-0002-2151-9835
Anahtar Sozciikler: Laktat; mortalite; sepsis; yogun bakim Unitesi Esma Eroglu: 0000-0002-0181-6023
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INTRODUCTION

Sepsis is a serious condition with high mortality and
morbidity among those staying in the intensive care
unit (ICU). Even so, mortality decreases with early and
appropriate antimicrobial treatment (1,2). Consider-
ing the high mortality of sepsis, it is considered that to
make a timely diagnosis, the pre-evaluation of simple
and easily accessible biomarkers will support the de-
cision-making process about the clinical status of the
patient in the future. Serum lactate levels have been
suggested to be a marker of hypoperfusion and tissue
hypoxia in sepsis. Even before patients develop signifi-
cant hypotension, tissue perfusion deteriorates due to
myocardial depression, injury-associated hypovole-
mia, an increase in metabolic activity, and impaired
vasoregulatory mechanisms. For this reason, oxygen
demand increases, and the production of anaerobic
lactate occurs (3). Regardless of the mechanism of lac-
tate production, the mortality rate has been witnessed
to increase in patients presenting with the diagnosis of
sepsis and with high serum lactate levels (> 4 mmol/L)
(4). Measuring the levels of lactate provides beneficial
information about the progression of the disease and
the effectiveness of the treatment. For those suspected
to have sepsis, measuring the levels of lactate provides
useful information about the severity of the disease
and allows the course of the disease to be monitored
(5). Additionally, after a 6-hour-treatment in septic
patients, mortality rates have been reported to de-
crease in those with high lactate clearance (6). In sep-
sis, elevated lactate levels are associated with increased
mortality, independent of shock and organ failure (7).
This study aims to investigate the relationship between
blood lactate levels and mortality rates of patients hos-
pitalized in the tertiary ICU of our hospital.

I
MATERIAL AND METHODS
This study was approved by Clinical Research Ethics

Committee of the Faculty of Medicine at Karatay Uni-
versity (date: 28.06.2024, decision no: 2024/033). The
study was conducted in accordance with the principles
stated in the Declaration of Helsinki. Patients’ medi-
cal records over 18 years of age and hospitalized in the
ICU of Konya Meram State Hospital between January
2022 and January 2024 were retrospectively investi-

gated. Diagnosed with sepsis, all patients confirmed
microbiologically to have positive blood culture re-
sults were included in the study. Blood samples were
examined through the BACTEC 9240 fully automatic
blood culture device (Becton Dickinson, Diagnostic
Device System, Spark, USA). In the presence of sus-
picion of sepsis in a patient hospitalized in intensive
care and in the first 72 hours after antibiotic treatment,
the lactate level was recorded. Lactate clearance was
defined as the percent decrease in lactate from ICU
department presentation to hour 72. Patients’ age rates
on admission, gender, diagnoses on admission to the
hospital, Acute Physiologic and Chronic Health Evalu-
ation (APACHE II) scores, length of stay, and mortal-
ity rates in ICU data were obtained from medical file
records in the automation system of the hospital. Mor-
tality rates of the patients within the first 28 days were
also recorded, and lactate levels were compared in the
patient groups with and without mortality. Then, the
value of lactate in predicting mortality was evaluated
statistically.

Statistical analyses

Statistical analyses of the study findings were evalu-
ated with the Statistical Package for the Social Sciences
software for Windows, version 24.0 (SPSS Inc., Chica-
go, IL, USA). While the nominal data were described
as ratios and percentages, mean and standard devia-
tion (+, SD) were used to describe continuous numeri-
cal data. Additionally, median and interquartile rang-
es were used to describe non-normally distributed
continuous numerical data. The presence of normal
distribution was evaluated using statistical tests and
graphical methods. While the Pearson chi-square test
was used to compare the categorical data, the Mann-
Witney U test was utilized to compare non-normally
distributed numerical data in pairs, and the student’s
t-test was used in independent groups to compare nor-
mally distributed continuous numerical variables. The
receiver-operating characteristic (ROC) analysis was
performed to evaluate the ability of laboratory tests
to predict whether the sepsis-causing bacterium is a
Gram-negative bacterium and to predict mortality. A
p-value of <0.05 was accepted to be statistically signifi-
cant.
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RESULTS

Fifty-six patients were included in the study, and 29
(51.8%) and 27 (48.2%) of the cases were male and fe-
male. The average age was 75.45£11.77. Of 56 patients

in the study with the diagnosis of sepsis proven micro-
biologically, 38 (67.9%) died within 28 days. The ROC
analysis was performed to determine the predictive
diagnostic value of lactate levels in terms of mortality
in patients with sepsis. The area under the ROC curve
(AUC) of lactate in predicting mortality was found
as 0.738 [95% confidence interval (CI): 0.590 -0.886
(p=0.004)] (Figure.1). The threshold value of lactate
for mortality was determined to be 1.7 mmol/L (sen-
sitivity: 73.7%, specificity: 61.1%). Baseline lactate was
in survivors 2.05+1.37 and in nonsurvivors 1.33£0.98
mmol/L. Survivors compared with nonsurvivors had
a lactate clearance of 48.2 + 24.4 vs. 22.06 + %, re-
spectively (p = 0.007). It showed lactate clearance was
significantly related to mortality (p = 0.03). Lactate
levels, lactate clearance and length of hospital stay
were found to be statistically significant between sep-
sis patients with and without mortality (p=0.004, p =
0.007, p= p=0.00) (Table 1). When the mortality rates
of those with lactate levels < 2 mmol and those with
lactate levels of > 2 mmol were compared, mortality
was found to be significantly higher in those with lac-
tate levels of > 2 mmol. The effects of lactate levels on
mortality are given in Table 2.

Table 1. Demographic characteristics of patients under mortality rates

—
DISCUSSION AND CONCLUSION

Sepsis is among the leading causes of death in patients

staying in ICUs (8). High lactate levels in sepsis have
been associated with poor prognosis (9). In our study,
while the mortality rates were found as 66% in patients
with lactate levels < 4 mmol/L and 83.3% in those with
> 4 mmol/L, the mortality rates in ICU were detected
to increase 1.5 times. Additionally, the mortality rates
in ICU were reported to be 54.8% in patients with
lactate levels of < 2 mmol/L and 84% in those with
lactate levels between 2-3.99 mmol/L. Mortality rates
were seen to be higher in patients with high Apache II
scores; Apache II score was 27.87+6.8 in nonsurvivors
and 17.21+3.9 in survivors. It showed a significant re-
lationship with mortality

In a study carried out by Shapiro et al. where the
relationship between lactate levels and mortality rates
was investigated in 1278 patients, the researchers found
mortality rates as 4.9% in those with lactate levels of
0-2.4 mmol/L, 9% in those with lactate levels of 2.5-3.9
mmol/L levels, and 28.4% in those with lactate levels of
>4 mmol/L. In the same study; it was also revealed that
the evaluation of lactate clearance with serial measure-
ments would help decrease the rates of morbidity and
mortality (6). Mortality was found to be high in patients
with a lactate level of 4 mmol/L at baseline. These results
support our study findings that as lactate levels increase,
the mortality rates in ICU also elevate (6). In another

Exitus Survival P

Median (Q1-Q3) Median (Q1-Q3)
Age 78+14 76121 0.97
Gender (F/M) 18/20 9/9 0.85
Lactate (0. day) 2.05+1.37 1.33+£0.98 0.004
Lactate (3. day) 1.42+1.06 0.82+0.8 0.007
Length of hospital stay 22428 (2-278) 83+87 (28-420) 0.003
Apache II score 27.87+6,8 17.21£3,9 0.003

Q1-Q3: Quartile 1-3, F/M: Female/Male, Acute Physiologic and Chronic Health Evaluation (APACHE II)

Table 2. Relationship between lactate levels and mortality

Lactate levels

Mortality rates, % n

<2 mmol/L
2-3.99 mmol/L

>4 mmol/L

54 (17)
84 (16)
83.3 (5)

n: Number, %: Percentage
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study conducted in our country, the mortality rate was
found to be 75.6% in patients with a lactate level of <
4 mmol/L and 24.4% in those with a lactate level of >
4 mmol/L (10). In the study evaluating lactate levels
among the patients admitted to the emergency depart-
ment, the researchers demonstrated that a 20% or more
decrease in lactate level of > 3 mmmol/L in ICU within
the first 8 hours led to a definite decrease of 9.6% in
mortality (11). Early Goal-Directed Therapy (EGDT)
is a hemodynamic algorithmic approach used for pa-
tients with suspected severe sepsis or septic shock, who
are admitted to the emergency department in patients.
According to EGDT, the early treatment plan and the
target of the treatment should be to normalize lactate
levels in patients with sepsis-induced tissue hypoperfu-
sion (continuing hypotension despite initial fluid thera-
py or blood lactate level > 4 mmol/L) and in those with
increased tissue blood lactate levels (12). In our study;
baseline lactate was in survivors 2.05+1.37 and in non-
survivors 1.33+0.98 mmol/L. Survivors compared with
nonsurvivors had a lactate clearance of 48.2 + 24.4 vs.
22.06 £ %, respectively. It showed lactate clearance to
have a significant relationship with mortality (p = 0.03).
Similar to our study, in a study conducted APACHE II
score was 20.2 + 6.8 and lactate 6.9 + 4.6 mmol/L. Sur-
vivors compared with nonsurvivors had a lactate clear-
ance of 38.1 + 34.6 vs. 12.0 = 51.6%, respectively (13).

In the 2018 update of the sepsis survival campaign
care packages, a significant decrease was demonstrated
in mortality through lactate-guided resuscitation. If
the lactate level measured first is > 2 mmol/L, the level
should be remeasured within 2-4 hours, and the resus-
citation should be directed, considering the later mea-
surement. In other words, the normalization of lactate,
which is an indicator of tissue hypoperfusion, should
be targeted (8). As emphasized in the guidelines of
sepsis treatment, lactate level is emphasized as an im-
portant indicator of mortality in sepsis. In our study; it
was found that lactate level and lactate clearance could
be an important biomarker in the early treatment and
follow-up of sepsis in ICUs.

Limitations
It was conducted retrospectively and our study includ-
ed a limited number of sepsis cases.
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Classification of human monkeypox
with the Fuzzy C-Means Algorithm
using image processing methods and
Haralick texture parameters

Goruntu isleme yontemleri ve Haralick doku
parametreleri kullanilarak insandaki maymun
cicedi hastaliginin Bulanik C-Ortalamalar
Algoritmasi ile siniflandiriimasi

Senem Gonenc', Ozge Pasin?

' Department of Statistics, Faculty
of Science, Atattrk University

Abstract

Aim: Human monkeypox can cause skin lesions in the form of blisters of different shapes on various parts
of the body. Due to the fact that the skin lesions caused by human mon.keypox have.a very similar appear- 2 Department of Biostatistics,
ance to lesions caused by chickenpox and measles, the study includes images of chickenpox and measles Hamidiye Medicine Faculty,
as well as images of human monkeypox. The aim of this study is to distinguish human monkeypox virus Health Science University
skin lesion images from other viral diseases with similar images.

Methods: For this study, the Monkeypox Skin Lesion Dataset, which consists of binary classification data

for monkeypox and non-monkeypox (chickenpox, measles) skin lesions, is accessed from the Kaggle.com

website. In total, 228 images are processed, with 101 images in the monkeypox group and 127 images in

the non-monkeypox group. The images in the Monkeypox Skin Lesion Dataset are processed using image

analysis methods and Haralick texture parameters are calculated to create 13 different features for each

image. For the classification process in the statistical analysis part of the study, Fuzzy C-Means algorithm

is used.

Results: The images used in the study belong to individuals with varying skin tones and from different

parts of the body, and the algorithm provides encouraging results in determining the type of skin le-

sions in the images. The overall classification accuracy rate is 61.8%, and the highest accuracy (76.2%) is

achieved in the monkeypox class.

Conclusion: This study demonstrates that images of viral diseases with similar skin lesions can be classi-

fied using various image-processing techniques and different statistical methods.

Keywords: Classification; clustering; monkeypox

Oz
Amag: insanlarda gérilen maymun cicedi, viicudun cesitli yerlerinde farkli sekillerde kabarciklar seklinde
deri lezyonlarina neden olabilir. insan maymun ciceginin neden oldugu cilt lezyonlari, sucicedi ve kizamik
kaynakli lezyonlara ¢ok benzer bir gérinime sahiptir. Bu sebeple calismada, insan maymun c¢icedi
gorantulerinin yani sira sucicedi ve kizamik gortnttleri de yer almaktadir. Bu ¢alismanin amaci, insan may-
mun ¢icegi virtsu cilt lezyonu goérantulerini, benzer géruntilere sahip diger viral hastaliklardan ayirmaktir.
Yontemler: Bu calisma icin maymun ¢icedi ve maymun ¢icedi olmayan (sucicedi, kizamik) cilt lezyonlarina
yonelik ikili siniflandirma verilerinden olusan Maymun Cicegi Cilt Lezyonu Veri Setine Kaggle.com web
sitesinden erisilmektedir. Maymun cicegi grubunda 101 gérintd ve maymun cicegi olmayan grupta Received/Gelis : 09.05.2024
127 goéruntt olmak Uzere toplamda 228 goruntl islenir. Maymun Cicegdi Cilt Lezyonu Veri Setinde yer Accepted/Kabul: 16.09.2024
alan goruntuler, gortntt analiz yontemleri kullanilarak islenmekte ve her gortntl icin 13 farkh ozellik
olusturacak sekilde Haralick doku parametreleri hesaplanmaktadir. Calismanin istatistiksel analiz kisminda
siniflandirma islemi icin Bulanik C-Ortalamalar algoritmasi kullanilir.
Bulgular: Calismada kullanilan gorintler, farkl cilt tonlarina sahip bireylerden ve viicudun farkl bolgeler- Senem Goneng
inden alinmis olup algoritma, gérintilerdeki cilt lezyonlarinin tipinin belirlenmesinde cesaret verici sonuc- Atattrk Universitesi, Fen Fakultesi, Istatistik
lar ortaya koymaktadir. Genel siniflandirma dogruluk orani %61.8 olarak bulunmakta ve en yiiksek dogruluk Bolum, Erzurum, Turkive. -

. ) . E-mail: senemgonenc@atauni.edu.tr
da (%76.2) maymun cicedi sinifinda elde edilmektedir.
Sonug¢: Bu calisma, benzer cilt lezyonlarina sahip viral hastalik géruntulerinin, ¢esitli gérintt isleme

DOI: 10.21673/anadoluklin.1477313
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INTRODUCTION

As the world continues to grapple with the effects of
the ongoing COVID-19 pandemic, the emergence of
monkeypox as a rapidly spreading virus has become
a new cause for concern. Monkeypox, also known as
monkeypox virus disease, has been reported in 75
countries as of July 23, 2022, prompting the World
Health Organization (WHO) to declare a global
emergency and warn of the potential for the virus to
spread to even more countries. So, monkeypox is a vi-
ral disease that is similar to smallpox and is primarily
found in Central and West Africa. The disease can be
transmitted to humans through contact with infected
animals, particularly rodents and primates. Symptoms
of monkeypox include fever and lesions on the skin.
While most cases of monkeypox are mild and self-lim-
iting, severe cases can occur, particularly in individu-
als with weakened immune systems.

Monkeypox is not a new disease, as it was first
identified in 1958 in laboratory monkeys in Copen-
hagen, Denmark. The disease was named monkeypox
virus due to its characteristic skin lesions, but initially,
no clinical information about the disease was docu-
mented (1). The first recorded case of monkeypox in
humans was reported in 1970 when a 9-month-old
baby boy in the Democratic Republic of Congo was
diagnosed with the disease. Since then, monkeypox
cases have been reported in humans in other countries
in Central and West Africa, with the majority of cases
occurring in the Democratic Republic of the Congo.
Monkeypox re-emerged in 2018, with a total of five re-
ported cases in Nigeria, three in the UK, one in Israel,
and one in Singapore. Subsequently, in May 2022, nu-
merous cases of monkeypox were identified in regions
where the disease is not endemic (2-7).

Monkeypox virus infection produces symptoms
that are comparable to smallpox but are usually less
severe. The disease is divided into two distinct periods.
The first stage is known as the invasion period and is
characterized by the onset of fever, severe headache,
swollen lymph nodes, backache, muscle aches, and
extreme weakness. This stage typically lasts between
0-5 days. Swollen lymph nodes, or lymphadenopathy,
are a key clinical feature that distinguishes monkeypox
from other diseases that present with similar initial
symptoms, such as chickenpox, measles, and small-

pox. Typically, a skin lesion appears within 1 to 3 days
after the onset of fever, which tends to be most concen-
trated on the face (in 95% of cases), palms, and soles
(in 75% of cases). The number of lesions that appear in
monkeypox cases can vary greatly, ranging from only
a few to several thousand. In severe cases, the lesions
may merge together, causing the affected skin to peel
over a large area. Furthermore, severe cases of mon-
keypox are more frequently observed in children. The
Centers for Disease Control and Prevention (CDC)
states that there is currently no known cure for mon-
keypox infection and that treatment involves support-
ive care. Nevertheless, the CDC website offers detailed
information on how to prevent and control the spread
of the disease (8, 9).

A review of the literature shows that studies on hu-
man monkeypox date back to the 1970s when the first
case in humans was reported. In recent years, there has
been a significant increase in studies on human mon-
keypox due to the emergence of the disease in coun-
tries where it was previously not observed in 2018, as
well as the rapid increase in cases in these countries
in 2022. Therefore, there are only a limited number of
studies available that focus on the image analysis and
statistical classification of the skin lesion symptoms as-
sociated with the disease. Ahsan et al. published a pre-
print article that collected images of monkeypox skin
lesions from various sources such as websites, newspa-
pers, and online portals. They obtained a dataset of 43
monkeypox, 47 chickenpox, 17 measles, and 54 normal
images, which they augmented to increase the dataset
size. The authors aimed to investigate the progression
of the monkeypox virus and how its skin lesion find-
ings differ from other similar skin diseases. To achieve
this, they performed histogram analysis and analyzed
the pixel intensities of the images (10). Haque et al.
conducted research on transfer learning-based mod-
els using the Monkeypox Skin Lesion Dataset (MSLD)
that was also used by Ali et al. in their study. They em-
ployed the CBAM attention mechanism and evaluated
several models including VGG19, DenseNet121, Ef-
ficientNetB3, MobileNetV2, and Xception. The study
achieved classification rates of 69.86% for VGG19,
78.27% for DenseNetl121, 54.21% for EfficientNetB3,
74.07% for MobileNetV2, and 79.90% for Xception
(11). Ali etal. performed a study on the classification of
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monkeypox and other similar skin diseases using pre-
trained VGG-16, ResNet50 and InceptionV3 models.
They used the MSLD developed by them in the study.
The results showed that ResNet50 and VGG-16 had
correct classification rates of 82.96% and 81.48% re-
spectively. At the end of the study, the authors com-
bined the three models and achieved an accuracy rate
of 79.26+1.05 (12). Sahin et al. used the MSLD from
Kaggle to classify human monkeypox in their study.
The dataset contained binary classification data, with
images labeled as either having monkeypox or not
(chickenpox or measles). The researchers employed
several pre-trained deep learning models on the
MSLD dataset and found that the MobileNetV2 and
EfficientNetB0 models performed well. Then they con-
verted the entire model into a TensorFlow lite model,
allowing it to be adapted for mobile devices. Using this
model, they developed a mobile application that could
classify images with an accuracy of 91.11% based on
test results. The researchers also noted that the appli-
cation could be used to diagnose other skin diseases,
including monkeypox, in a preliminary capacity (13).
Sadad et al. developed a new method called FCMRG
to identify breast masses in mammograms. Fuzzy C-
Means (FCM) and region-growing (RG) algorithms
were used in this method. In the feature extraction
step of image processing, Local Binary Pattern Gray-
Level Co-occurrence Matrix (LBP-GLCM) and Local
Phase Quantization (LPQ) were applied to the images.
They used machine learning procedures to distinguish
between benign and malignant tumors and achieved a
high accuracy rate of 98.2% with the proposed method
(14). Rohmayani and Rahayu carried out a study to
classify lung images into four different categories: nor-
mal lung, pneumonia-infected lung, COVID-19-in-
fected lung, and X-ray images of other diseases that in-
volve the lung. They obtained the dataset from Kaggle.
com, which consisted of 120 training images and 40
test images. Image processing techniques were applied,
and the mean and standard deviation values were used
for feature extraction. FCM algorithm was used for
classification analysis, and the method achieved an ac-
curacy rate of 65% (15). Zayed and Elnemr tested a
dataset containing CT images of 37 patients with lung
tumors or pulmonary edema. After performing image
processing techniques, they extracted haralick tex-
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ture features to identify the type of abnormality in the
lungs. They found that their proposed method showed
potential in detecting lung abnormalities (16).

Our study has three main aims. The first and most
important of these is to classify images of virus-induced
diseases such as monkeypox, chickenpox and measles.
To achieve this, we use the MSLD available on Kaggle
website. The second aim is to use the FCM algorithm,
a statistical approach that has not been used before in
this field, when classifying images of diseases. Finally,
using the 13 different statistical features (haralick tex-
ture parameters) that we obtained at the end of various
pre-processing steps in the image processing section as
input variables in FCM analysis. In addition, running
the FCM algorithm according to the haralick texture
parameters calculated for each image in MSLD is the
most innovative aspect of the study.

In this study, we suggest a classification based on a
different functioning for MSLD within the framework
of our 3 main aims. It can be seen that this study also
stands out as a multi-disciplinary study. The use of im-
age processing methods in the study can be explained
as the use of computers in health. Classification of ha-
ralick texture parameters with the FCM algorithm also
includes the science of statistics in the use of comput-
ers in health. Thus, this study will make a significant
contribution to the literature.

—
MATERIALS AND METHODS

Early diagnosis is vital for the human monkeypox out-

break, which has become a global health problem in
recent years. The disease is diagnosed using Transcrip-
tion-Polymerase Chain Reaction (TT-PCR) test, like
other viral diseases. However, the sensitivity of this
test to detect viruses is low and it takes a long time for
the test to be completed. These disadvantages of the
test require the development of alternative diagnostic
systems. Monkeypox skin lesions are considered an
important clinical feature in distinguishing the disease
from some other viral diseases such as chickenpox and
measles. Therefore, computer-aided preliminary eval-
uation of images of monkeypox skin lesions may be a
useful alternative diagnosis. For this reason, the MSLD
is created with images collected from relevant news
portals, various websites and some publicly available
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case reports. It is worth noting that the disease mostly
occurs in African countries where access to healthcare
is quite difficult. Therefore, a large data set has not been
created so far. Of course, more images of chickenpox
and measles skin lesions could be collected. However,
facing data imbalance is not a desirable situation and
may cause other problems because only monkeypox
skin lesion images are limited.

For this research, we obtained the MSLD from the
Kaggle.com website which consists of binary classifica-
tion data for monkeypox and non-monkeypox (chick-
enpox, measles) skin lesions (17). The dataset contains
images from the monkeypox class, as well as similar
skin lesions caused by chickenpox and measles. Here,
there are 228 images in total, 101 images in the mon-
keypox group and 127 images in the non-monkeypox
group. The images in the MSLD are processed using
image analysis methods and Haralick texture param-
eters are calculated to create 13 different features for
each image. Additionally, we use the FCM algorithm
for the classification process in the statistical analysis
part of the study. In this context, we examine the re-
sulting cluster structure and the distribution of images
into clusters. Since the disease type of each image is
known in advance, we present a detailed evaluation of
the classification success of the method.

Prior to starting the coding stage, the algorithm of
the study is developed and the procedures to be fol-
lowed during the implementation phase are defined.
The summarized steps are presented as follows.

1. Download the Monkeypox Skin Lesion Dataset

(MSLD) from the Kaggle website

2. Transferring image files to the system and read-

ing them as a matrix

3. Histogram equalization

Converting to grayscale image format and in-
vert the image

5. Thresholding the image with the appropriate

threshold value-converting to binary format

6. Applying morphological operators to the image

Calculating Haralick texture parameters
Classification using the Fuzzy C-Means algo-
rithm

For all the transactions and analyses in the coding
stage, we use the R package program (version 4.1.3), a
free and open-source statistical software development

environment that includes various original packages
added by users. This program is widely accepted for
use in academic studies.

Image Processing
Image processing involves various operations on
digital images such as segmentation, merging, rota-
tion, adjustment of brightness, contrast or sharpness,
removal of defects or unwanted objects, and enhanc-
ing the visibility of important objects according to the
researcher’s requirements. It is a critical technique for
obtaining meaningful data from images and gathering
diverse information about objects in the image. The
process starts with capturing an image, displaying it on
a computer, and then digitizing it for further analysis.
When images are digitized, they are represented as
a matrix with rows and columns of pixels. Each pixel in
the matrix has a color value that corresponds to its col-
or in the original image. The range of numerical values
for the color values of the pixels varies depending on
the type of image. There are three types of images used
in image processing: color images, grayscale images,
and binary images. Color images have multiple color
channels, usually red, green, and blue (RGB), while
grayscale images have a single color channel repre-
senting the intensity of the image. Binary images have
only two possible color values, usually black and white,
and are used for simple image processing tasks such
as edge detection and shape recognition. Digital im-
ages are represented as a two-dimensional matrix con-
sisting of pixels in rows and columns, with each pixel
being assigned a numerical value that represents its
color. The range of numerical values assigned to pixels
depends on the type of image. There are three main
types of images used in image processing: color imag-
es, grayscale images, and binary images. Color images
have pixel values in the range of 0 to 255, correspond-
ing to the three colors of Red, Green, and Blue. Gray-
scale images have pixel values ranging from 0 to 1 and
consist of black, white, and shades of gray. Binary im-
ages have only two colors, black and white, with pixel
values of either 1 or 0. Since most image processing
algorithms do not work on color images, it is common
to convert color images to binary images.

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

85



m Anadolu Klin / Anatol Clin

Image thresholding

Thresholding is a fundamental method in image pro-
cessing that is used to extract information from an
image by separating the objects from the background.
This process involves converting a grayscale image to
a binary image using a threshold value, which is de-
termined by the researcher. Each pixel in the grayscale
image is then compared to this threshold value, and
if the comparison result is greater than the threshold,
it is considered as an object and evaluated as white,
otherwise, it is expressed as black and considered part
of the background.

Morphological operations

Mathematical morphology is a technique that uses set
theory and is based on the shape structure of an image.
It involves two fundamental operations: dilation and
erosion, and other operations can be obtained through
various combinations of these two operations. However,
before these operations can be applied, the image must
be converted to binary format (18). Expansion is a type
of morphological operation which is used to increase
the size or thickness of object outlines in a binary image.
Its main objective is to fill small gaps and close holes
in the image. Erosion is a morphological operation that
has the opposite effect of dilation. It reduces the size of
objects or thins the boundaries of objects in a binary-
converted image. As a result, it separates objects and
increases holes in the image. Applying only expansion
or erosion operations to an image can cause significant
distortions. Therefore, opening and closing operations
are often used to eliminate these distortion problems in
the image. Opening is performed by applying erosion
first, then expansion sequentially to the image. This op-
eration separates objects that are close to each other in
the image while causing minimal change. On the other
hand, closing is performed by applying expansion first
and then erosion to the image. This operation merges
objects that are close to each other in the image while
causing minimal change.

Haralick Texture Features

Texture features, also known as second-order feature
descriptors, are used to capture patterns and provide
statistical correlation between pixels in an image. Unlike
first-order features, which only consider the distribu-
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tion of pixel values, texture features incorporate spatial
information and analyze the relationships between gray
levels in the image. This allows texture features to cap-
ture specific patterns that may be missed by first-order
features and can help to minimize information loss in
image analysis. The concept of using texture features
for image classification was first introduced by Haralick
and Shanmugam. Second-order statistical features are
similar to the features that are important to clinicians,
and they provide quantitatively representative data that
can yield more information than what is visible to the
human eye. Texture features measure the consistency of
patterns and colors in an image, and the Haralick texture
is a widely used technique for characterizing texture-
based images. Texture analysis is a feature extraction
method commonly applied to medical images, which
involves analyzing the spatial distribution of neighbor-
hoods at the gray color level within the image (19).
Haralick texture is a crucial technique for charac-
terizing texture-based images and is achieved through
the computation of the gray level co-occurrence matrix
(GLCM). The GLCM is a popular method for extract-
ing texture features due to its simplicity and the ability
to compute numerous features. Textural features can be
extracted from a grayscale image by using the GLCM
matrix for a particular direction and distance of pat-
terns. The fundamental concept behind GLCM is the
pixel neighborhood in an image. The GLCM matrix
records the frequency of co-occurrences of gray color
levels for each neighbor relationship and direction. It
shows how frequently different combinations of gray
levels occur in an image. The sum of the number of co-
occurrences of a pixel with a value of i in a spatial rela-
tionship defined by a pixel with a value of j in the input
image is the value of each element in the GLCM (20).
In this research, the characteristics of the Gray
Level Co-occurrence Matrix (GLCM) are analyzed for
gray level images. The formulas used to extract these
features are provided below. The equations describe
how to compute a set of statistical features for the co-

occurrence matrix.

Pi=P(i,j) is the co-occurrence matrix.
p(i,j)=P(i,j)/R, normalized co-occurrence matrix.

N number of discrete intensity levels in the image.
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R, normalizing constant.
. N, ..
px(D) =X j;ql p(i,J), marginal row probabilities.

py() = Z?]:gl p(i,j), marginal column probabilities.
i, and p are the mean gray level intensities of p,
and p,, respectively. o, and o, are also the standard
deviations of p, and p,, respectively.

Haralick presented a set of 13 statistical features
that can be extracted from the Gray Level Co-occur-
rence Matrix (GLCM), which are commonly known as
Haralick texture features. The R Bioconductor pack-
age EBImage uses these features and assigns them the
names h.asm, h.con, h.cor, h.var, h.idm, h.sav, h.sva,
h.sen, h.ent, h.dva, h.den, h.f12, and h.f13. The values
for these features are calculated using the equations
given in Equation (1) through Equation (13) as pro-
vided in references (19, 21, 22).

Angular Second Moment (h.asm)

f =§:§:(P(fg”)z =ZZP(LJ’)Z 1)

i=1 j=1 i

Contrast (h.con)

Ng Ng
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i=1j=1
where the Kronecker delta function is defined as;
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(2.1)

Haralick and Miyamoto did not use the Kronecker
delta function. Instead, they have given the specified
summation conditions in the continuation of Equa-
tion (9), Equation (12), and Equation (13).

1. Correlation (h.cor)
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3. Inverse Difference Moment (h.idm)
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4. Sum Average (h.sav)
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8. Difference Variance (h.dva)
f10 = variance of py_, (10)
9. Difference Entropy (h.den)
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10. Information Measures of Correlationl (h.f12)
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HX = —pr(i)log(px(i)) = entropy of px  (12.1)
HY = =" py(D1og (py (D) = entropy of py (12.2)
J
HXY1= =" p(i ) logpy () (12.3)
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11. Information Measures of Correlation2 (h.f13)
fis = [1— exp(-2(HXY2 - f5))]"/? (13)
HXY2 = =" > p(Opy () 0B (DP, () (13.1)

7

-
Fuzzy C-Means (FCM) algorithm

FCM, which stands for Fuzzy C-Means, is an unsuper-
vised clustering technique that was introduced by Jim
Bezdek. Its purpose is to group data points into differ-
ent clusters in multi-dimensional spaces. The algorithm
determines the appropriate cluster for each data point
by measuring the distance between the cluster centers
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and the data point. In some cases, a data point may
belong to more than one cluster. FCM is particularly
useful for overlapping data sets, unlike the k-means
clustering algorithm. The FCM algorithm assigns each
data point a membership value for each cluster cen-
ter, indicating the degree of membership to the cluster.
However, the number of clusters must be specified in
advance. Similarity values are calculated based on the
cluster center and membership values, which range
from 0 to 1, representing the degree of membership
between the data and the cluster centers. Similarity
and membership values are positively related. FCM
clustering is performed using the function given in
Equation (14,23-26).

n c
ming ylrem = Z Z uzdz(xi, hg),

i=1g=1

(14)

st wg €01, ) wy =1, (14.1)
g=1

d(x,h,) is the Euclidean distance. Euclidean distance is
a measure of distance between observations and clus-
ter centers. Also, the cluster center for each cluster is
called the prototype (27). is the generic element of the
matrix U of order (n X ¢), which takes values between
0 and 1, called the membership degree. are the proto-
types (cluster centers) stored in the matrix H of order
(c x p) where and p is the number of variables. Finally,
the ‘7’ in the Equation (14) is the weighting exponent
for fuzziness.

—
RESULTS

Initially, the images are transferred to the R system

from files downloaded from the Kaggle.com website.
The original images used in this study can be viewed in
Figure 1. After the transfer process, the necessary pack-
ages are installed to perform image processing meth-
ods in R. The required packages are library(EBImage),
library(raster), and library(png). Thus, R becomes

Figure 1. Original images: (a) Monkeypox (b) Chickenpox (c) Measles
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ready for operations to be performed on the images.
First, the images are processed using histogram equal-
ization, which is an image enhancement technique.
This technique helps to eliminate color distortion
caused by the clustering of color values within a spe-
cific range and enhances the visibility of unclear de-
tails in the images. Histogram equalization is applied
separately to each image to create a fair and uniform
structure for all the images. The new images obtained

" L
v £
‘. ’ %

e I

(2) (b) (©)
Figure 2. Images after histogram equalization: (a) Monkeypox (b)

Chickenpox (c) Measles

after histogram equalization are presented in Figure 2.
Following histogram equalization, the new images are
converted to grayscale and inverted. The resulting im-

ages after this process can be seen in Figure 3.

Figure 3. Gray-format inverted images: (a) Monkeypox (b) Chick-
enpox (c) Measles

The brightness levels of the images are analyzed
based on the intensity of light. In order to perform fur-
ther processing on the images, an appropriate threshold
value is determined (0.5) and the images are thresholded
accordingly. Thresholding is a critical step in detecting
skin lesions in images as it converts the image to binary

Figure 4. Images after thresholding: (a) Monkeypox (b) Chickenpox
(c) Measles
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Figure 5. Images after thresholding and after morphological opera-

tors: (a) Monkeypox (b) Chickenpox (c) Measles

format. After thresholding, the skin abnormalities and
background are completely separated from each other
and the images transform into black and white format.
The resulting states of the images after thresholding can
be viewed in Figure 4. After the mentioned pre-process-
ing steps, we apply some morphological operators to the
images to change the pixel sizes of the details for our
purpose. We first erode the images and then dilate them
which is referred to as the opening process. The appli-
cation of these morphological operators produces new
images, which are shown in Figure 5.

The next step is to calculate the Haralick texture
parameters, which are the second-order statistical
features of the images and involve 13 of the common

Cluster plot

0
Dim1 (48.7%)

Figure 7. Clusters resulting from analysis with Fuzzy C-Means

algorithm

parameters (Details are in the Materials and Methods
section). Moreover, a view of the data set created for
13 different Haralick parameters of the images can be
seen in Figure 6. These parameters are used as input
for the classification process. Based on these param-
eters, the FCM algorithm analysis results are graphed,
which can be presented in Figure 7. It should be not-
ed that the essential packages for fuzzy clustering are
used in R. These are: library(cluster), library(fclust),
library(dplyr), library(factoextra), library(ppclust).
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Figure 6. Haralick parameters dataset for the images (h.asm.s1: Angular Second Moment, h.con.s1: Contrast, h.cor.s1: Correlation, h.var.

s1: Variance, h.idm.s1: Inverse Difference Moment, h.sav.s1: Sum Average, h.sva.s1: Sum Variance, h.sen.sl: Sum Entropy, h.ent.s1: Entropy,

h.dva.s1: Difference Variance, h.den.s1: Difference Entropy, h.f12.s1: Information Measures of Correlationl, h.f13.s1: Information Measures

of Correlation2)
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Table 1. Accurate classification rates

X . . Original Group
Fuzzy C-Means Clustering * Original Group Crosstabulation Total
Group 1 Group 2
Cluster 1 n(%) 77(76.20%) 64(50.40%) 141(61.80%)
FCM Clustering
Cluster 2 n(%) 24(23.80%) 63(49.60%) 87(38.20%)
Total n 101 127 228

FCM: Fuzzy C-Means

Our study aims to classify skin lesion images caused
by monkeypox and other virus-induced diseases such
as chickenpox and measles using the FCM algorithm.
Table 1 presents the results of the classification of skin
lesion images. It is worth noting that Table 1 is a cross-
table and shows the relationship between the images
for which we have preliminary information about the
original groups and the new groups created as a result
of the FCM algorithm. According to Table 1, the FCM
algorithm achieves an accuracy rate of 61.8% in clas-
sifying the skin lesion images of monkeypox and other
virus-induced diseases (chickenpox and measles). The
accuracy rate for the monkeypox class is the highest
at 76.2%, while the accuracy rate for the other class is
around 50.4%. The accuracy of classification decreases
because the other class includes skin lesions caused
by both chickenpox and measles viruses, which have
similar characteristics to skin lesions caused by mon-
keypox virus (Table 1). However, empirical findings
reveal promising results in detecting the type of skin
lesions in the majority of images, with an overall ac-
curacy of 61.8%.

The scarcity of studies using monkeypox image da-
taset led us to MSLD. The MSLD used in this study
is limited and challenging in terms of discriminating
monkeypox, chickenpox and measles lesions from
each other. Despite this, we reveal the basic cluster-
ing structure of MSLD and look at the images from
a statistical perspective. Although the classification
rates obtained are not very high, our study shows that
the FCM algorithm can be used as a method in this
field. Moreover, this situation is directly related to the
parameters. Because the classification process is per-
formed with Haralick parameters calculated on the
images. Therefore, the unique aspect that differentiates
our study from other studies using MSLD is that we
can present Haralick parameters.

90 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2025; Cilt 30, Sayi 1

—
CONCLUSION AND DISCUSSION

Clustering methods are used to discover unknown be-

havior of data. Thus, valuable information about the
data set can be obtained by revealing complex relation-
ships between observations. When our study is looked
at in general terms, we aim to make a classification. We
propose to use a very different classification algorithm
that operates in the same manner as the general clus-
tering algorithm in an unsupervised machine learn-
ing task in statistics. The FCM algorithm, we use for
classification is also like this. Firstly, it should be noted
that no other study using the fuzzy method for the hu-
man monkeypox classification has been found in the
literature. More specifically, the unique aspect of this
study is that it explores not only the features of a sin-
gle-pixel but also the link of each pixel with neighbor-
ing pixels through Haralick parameters. While studies
on Haralick texture parameters are already scarce in
the literature, texture analysis of human monkeypox
images has not been mentioned at all. Therefore, this
study can be an inspiration to many scholars conduct-
ing research in different fields with its significant con-
tributions to the existing literature.

Ahsan et al. analyze gray-level histograms of im-
ages from monkeypox, chickenpox, and measles data-
sets. This preprint article is MSLD’s first study in this
field and has inspired us to plan our workflow. It can be
seen that some methods such as deep learning are used
to distinguish human monkeypox virus skin lesion
images from other viral diseases with similar images.
For example; the classification performances of deep
learning models are examined in the study of Haque et
al. and Ali et al. However, a different approach called
the FCM algorithm is used to sort out human mon-
keypox skin lesion images from other viral diseases
with similar appearances in our study. The success of



Gonenc and Pasin

Classification of human monkeypox g

the fuzzy algorithm, in which cluster memberships are
based on certain probabilities, in classifying diseases
is presented in detail. Sadad et al. use the FCM algo-
rithm to locate tumors on mammograms, opting for
various machine-learning procedures for classifying
benign and malignant tumors. However, unlike Sadad
et al., our study addresses the FCM algorithm in the
process of classifying viral diseases with similar skin
lesion appearance. Additionally, there are plenty of
studies on classifying images using fuzzy algorithms
in X-ray images, as in the study of Rohmayani and
Rahayu. In these studies, various image processing
techniques are applied to the images, but generally,
histogram equalization is not applied at first. It can be
noted that, unlike other studies, to be fair to the images
in our dataset, histogram equalization is done on the
images in RGB format first. Moreover, in Rohmayani
and Rahayu’s paper, the classification process is based
on basic statistical criteria such as the gray level mean
value of the images. However, we classify the images
according to 13 haralick texture parameters, known as
second-order feature descriptors. The MSLD, which
we used, is similar to the data set used by Sahin et al.
However, we design a workflow that differs from Sa-
hin et al. in terms of both the image processing steps
applied and the classification model used. In Zayed
and Elnemr’s study, the haralick parameters calculated
after various image processing steps are tested with
ANOVA and statistically significant results are found.
Our study contains more Haralick texture features (13
parameters) than in the paper by Zayed and Elnemr.
Additionally, we classify these features with the FCM
algorithm and mention the performance of the algo-
rithm.

The FCM algorithm is an unsupervised machine
learning technique that reveals the basic structure of
the data set (numerical, categorical, mixed or image
data). Applications of this algorithm abound on nu-
merical and categorical or mixed data sets. However,
there is no study in the literature that processes image
data with this technique and reveals the basic charac-
teristics of images. The literature mostly constructs the
analysis of image data (including monkeypox image
data) on various CNN architectures, convolutional ar-
tificial neural networks and deep learning. The clas-
sification performances of such studies are high, but

there is always a hidden issue and a question always
comes to mind. The question is, what are the param-
eters used in these studies and this question remains
unanswered. Algorithms do not output which param-
eters are used for classification, the machine runs the
process automatically in the background. This is where
the importance of our study comes into play. In our
study, the images are digitized and the parameters used
for classification are presented as output, which are the
Haralick parameters. In addition, until this stage, the
images are processed in many image pre-processing
steps and we do this manually with R program codes
in line with our purpose.

This study shows that the proposed approaches
can lead to higher accuracy rates in skin lesion clas-
sification when applied to more images. Moreover, in-
cluding images of other similar diseases can improve
the study. Choosing different classification algorithms
can also affect accuracy levels, and comparing the
performance of different algorithms can be a useful
approach. Overall, we believe that our research will
inspire similar studies using image processing appli-
cations and classification algorithms with the help of
Haralick texture parameters.
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Cocukluk cagi menenjitinde serum
ve beyin omurilik sivisi prokalsitonin
diizeyleri ve akut faz gostergeleri ile iliskisi

The serum and cerebrospinal fluid procalcitonin
levels and their relationship with acute phase
reactants in childhood meningitis

Derya Ozmen'

o] ) o ) o . . . o 1 [zmir Dr Behcet Uz Cocuk Hastaliklari
Amag: Bakteriyel menenjit, yiksek mortalite ve morbiditeye sahip, hizli tani ve tedavi gerektiren pediatrik ve Cerrahisi Egitim ve Arastirma

acil bir durumdur. Menenijitte viral-bakteriyel etiyoloji ayrimi yapmak her zaman mtmkun degdildir ve zaman Hastanesi, Cocuk Sagligi ve Hastaliklar
alir. Bu calismada menenijit 6n tanisi ile tetkik edilen cocuklarda, serum ve beyin omurilik sivisi (BOS) prokal- Klinigi, Cocuk Nefroloji BoIum

sitonin duzeylerinin, bakteriyel ve viral menenjitlerin erken tanisindaki yeri ve akut faz gostergeleri ile iliskisi
arastirimistir.

Yontemler: Calismaya menenijit 6n tanisiyla lomber ponksiyon (LP) yapilan ¢cocuk hastalar alindi. Bu hastala-
rin serum ve BOS prokalsitonin duzeylerine, eritrosit sedimentasyon hizina (ESH) ve C-reaktif protein (CRP)
duzeyine bakildi.

Bulgular: Calisma sirasinda 75 hastaya menenjit stphesiyle LP yapildi. 15 hastaya bakteriyel menenjit ve 6
hastaya viral menenjit tanisi konuldu. 7 hastaya da santral sinir sistemini etkileyen enfeksiyon disi hastalik
tanisi konuldu ve bu grup kontrol grubu olarak kullanildi. Bakteriyel menenijit grubu ile viral menenjit grubu
karsilastirildiginda ESH ve CRP duzeyi acisindan anlamli bir fark yoktu. Fakat serum ve BOS prokalsitonin
duzeyleri bakteriyel grupta istatistiksel olarak anlamli sekilde yUksekti. Serum ve BOS prokalsitonin dtzeyleri
hem bakteriyel hem de viral menenijit grubunda BOS protein diizeyi ve CRP duzeyi ile pozitif korelasyon gos-
teriyordu. BOS prokalsitonin dizeyleri ayrica BOS huicre sayisi ile pozitif korelasyon godsteriyordu. Bakteriyel
menenjit ve kontrol grubu arasinda sinir deger serum prokalsitonin icin 0,61 ng/mL ve BOS prokalsitonin icin
0,5 ng/mL olarak bulundu. Bakteriyel ve viral menenijit gruplari arasinda ise BOS prokalsitonin icin anlamli bir
sinir deger tespit edilemezken serum prokalsitonin icin sinir deger 0,2 ng/mL olarak bulundu.

Sonug: Bakteriyel-viral menenjit ayriminda ESH ve CRP duzeyi sinirli bilgi verirken serum ve BOS prokalsi-
tonin duizeyleri bakteriyel menenijitte anlamli olarak daha ytksek oldudu icin bu ayrimda yardimci olabilir.
Anahtar Sozcikler: Akut faz reaktani; menenijit; prokalsitonin

Abstract

Aim: Bacterial meningitis is a paediatric emergency with high mortality and morbidity requiring prompt
diagnosis and treatment. It is not always possible to differentiate between viral and bacterial etiology in
childhood meningitis and it takes time. In this study, the value of serum and cerebrospinal fluid (CSF) procal-
citonin levels in the early diagnosis of bacterial and viral meningitis and their relationship with acute phase
indicators were investigated in children examined with a preliminary diagnosis of meningitis.

Methods: Pediatric patients who underwent lumbar puncture (LP) with the preliminary diagnosis of menin-
gitis were included in the study. Serum and CSF procalcitonin levels, erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) levels of these patients were examined.

Results: During the study, 75 patients underwent LP due to suspicion of meningitis. Fifteen patients were
diagnosed with bacterial meningitis and 6 patients with viral meningitis. All 7 patients were diagnosed with

non-infectious diseases affecting the central nervous system, and this group was used as the control group. Gelis/Received :12.05.2024
There was no significant difference in terms of ESR and CRP levels when the bacterial meningitis group was Kabul/Accepted: 11.11.2024
compared with the viral meningitis group. However, serum and CSF procalcitonin levels were statistically DOI: 10.21673/anadoluklin.1482772

significantly higher in the bacterial group. Serum and CSF procalcitonin levels showed a positive correlation
with CSF protein level and CRP level in both bacterial and viral meningitis groups. CSF procalcitonin levels
also positively correlated with CSF cell count. The cut-off value between the bacterial meningitis and control )
groups was found to be 0.61 ng/mL for serum procalcitonin and 0.5 ng/mL for CSF procalcitonin. While no Izmir Dr Behcet Uz Cocuk Hastaliklari ve
significant limit value could be determined for CSF procalcitonin between the bacterial and viral meningitis Cerrahisi EGitim ve Arastirma Hastanesi,

L Cocuk Saghgi ve Hastaliklari Klinigi, Cocuk
groups, the cut-off value for serum procalcitonin was found to be 0.2 ng/mL. Nefroloji gd\gumu, izmir, Tarkiye. °

Yazisma yazari/Corresponding author
Derya Ozmen

Conclusion: While ESR and CRP levels provide limited information in the distinction between bacterial and E-posta: drdozmen@yahoo.com
viral meningitis, serum and CSF procalcitonin levels may be helpful in this distinction, as they are significantly

higher in bacterial meningitis. ORCID

Keywords: Acute phase reactant; meningitis; procalcitonin Derya Ozmen: 0000-0002-7651-1574
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Cocukluk cagi menenijiti ve prokalsitonin gy

GiRiS

Santral sinir sistemi (SSS) enfeksiyonlarinin baginda
gelen ve hayati tehdit eden enfeksiyonlardan birisi
olan menenjit, beyin ve spinal kordu gevreleyen zar-
larin inflamasyonudur (1). Menenjit, ozellikle kii¢tik
gocuklarda SSS’ye ait yakinma ve bulgularin yani sira
sistemik yakinma ve bulgulara neden olabilir (2). Ta-
nida etkenin tespit edildigi mikrobiyolojik testler en
giivenilir testlerdir. Fakat etkeni tespit etmek her za-
man miimkiin degildir ve bu testler zaman alir. Oysa
erken tani ve tedavi ile mortalite ve morbiditeyi azalt-
mak, gereksiz antibiyotik kullanimini 6nlemek ve has-
tanede yatis siiresini kisaltmak miimkiindiir.

Menenyjit olgularinda viral-bakteriyel etiyoloji ay-
rim1 klinik, kan ve beyin omurilik sivis1 (BOS) bulgu-
larina gore yapilir fakat bu ayrim her zaman miimkiin
degildir. C-reaktif protein (CRP), eritrosit sediman-
tasyon hiz1 (ESH) gibi akut faz gostergeleri viicudun
enfeksiyona yanitinin bir gostergesidir ancak viral-
bakteriyel menenjit ayriminda ¢ogu zaman yeterli
degildirler. Ayrica enfeksiyon dis1 durumlarda da ar-
tig gosterebilirler. Prokalsitoninin ¢ocuklarda viral ve
bakteriyel menenjitin ayirt edilmesinde tanisal deger
tastyabilecegi belirtilmistir. Bu ¢alismada menenjit 6n
tanisi ile tetkik edilen ¢ocuklarda, serum ve BOS pro-
kalsitonin diizeylerinin, bakteriyel ve viral menenjitle-
rin ayiricr tanisindaki degerinin belirlenmesi ve akut
faz gostergeleri ile kargilagtirilmas: amaglanmustir.

—
GEREC VE YONTEMLER

Calismaya menenjit 6n tanisiyla lomber ponksiyon

(LP) yapilan ¢ocuk hastalar alindi. Bu hastalarin BOS
ve es zamanli olarak serum prokalsitonin diizeyleri-
ne bakildi. BOS’ta >5 16kosit/pL saptanmast menenjit
olarak kabul edildi. BOS direk ve gram-giemsa boyali
mikroskobik bakisi, BOS biyokimyas: (protein deger-
leri), BOS kiiltiir bulgulari ile bakteriyel veya viral me-
nenjit tanisi konuldu (Tablo 1).

Hastalarin yagi, klinik tanisi, kanda lokosit sayisi
(polimorfoniikleer 16kosit, lenfosit ve monosit yiiz-
deleri), trombosit sayisi, ESH, CRP diizeyleri, kan ve
BOS glukoz diizeyleri, BOS/kan glukoz orani, BOS
hiicre sayisi, BOS protein diizeyleri, BOS klor diizey-
leri, BOS ve serum prokalsitonin diizeyleri kaydedildi.

Prokalsitonin  diizeylerine bakilirken VIDAS®
BRAHMS PCT Kkiti ile enzim bagli floresan degerlen-
dirme (ELFA, Enzyme-Linked Fluorescent Assay) tek-
nigi, hsCRP i¢in Dade Behring Marburg CmbH, Al-
manya® kiti ile immunonefelometri teknigi, ESH i¢in
Therma® kiti ile Westergren metodu kullanildi.

Calismaya baglamadan once Dr Behget Uz Co-
cuk Hastaliklar1 ve Cerrahisi Egitim ve Arastirma
Hastanesi Yerel Etik Kurulundan onay alindi (Tarih:
05.11.2008, Karar no: 1).

Istatistiksel analiz

Istatistiksel degerlendirmede ¢oklu grup karsilastir-
mast yapildig1 ve hasta sayist az oldugu i¢in nonpa-
rametrik Kruskal-Wallis testi kullanildi. Post HOC
analizde gruplar kargilagtirilirken Mann-Whitney U
testi kullanildi. Korelasyon arastirilirken nonparamet-
rik Spearman testi kullanildi. Tiim analizlerde p degeri
0,05’ten kiigiik oldugunda istatistiksel olarak anlaml
kabul edildi. Sinir (Cut-off) degerleri hesaplanirken
ROC egrisi analizi yapildi. Bu analizler i¢in Statisti-
cal Package for the Social Sciences package program
version 23.0 (SPSS Inc., Chicago, IL, USA) ve Medcalc
(version 9, Mariakerke, Bel¢ika) programi kullanildi.

I
BULGULAR
Calisma sirasinda 75 hastaya (43 erkek, 32 kiz, yas

ortalamast 39+40 ay) akut menenjit siphesiyle LP
yapildi. izlemde bu hastalarin 15’ine bakteriyel me-
nenjit, 6’sina viral menenjit tanisi1 konuldu. Hastala-
rin 13’tinde menenjit bulgular: olmasina ragmen viral
veya bakteriyel menenjit ayrim1 yapilamadi. 34 hasta-
ya menenjit dis1 ve SSS’yi etkilemeyen enfeksiyon ta-
nist konuldu. 7 hastaya ise SSS’yi etkileyen enfeksiyon
dist hastalik (3 Guillain-Barre sendromu, 1 epilepsi,
1 hodgkin lenfoma, 1 konviilsiyon, 1 alim eksikligine
bagli hiponatremi) tanis1 konuldu.

Caligmanin esas amaci bakteriyel ve viral menenjit
ayriminda prokalsitoninin degerini belirlemek oldu-
gu icin bakteriyel (Grup 1: 15 hasta) ve viral menenjit
(Grup 2: 6 hasta) tanisi alan gruplar ve kontrol gru-
bu olarak da enfeksiyon dis1 hastalik tanisi alan grup
(Grup 3: 7 hasta) degerlendirildi.

Belirlenen ii¢ gruptaki hastalarin serum ve BOS
prokalsitonin diizeyleri Tablo 2'de verilmistir.
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Tablo 1: Menenyjitte beyin omurilik sivis1 (BOS) bulgular (3)

Durum Normal Akut bakteriyel menenjit Kismen tedavi edilmis Viral menenjit ve meningoensefalit
bakteriyel menenjit
Basing (mmH,0) 50-80 Genellikle yiiksek (100- Normal veya yiiksek Normal veya hafifce yiiksek

300)

(80-150)

5-10000; PMNL sik ama
uzun sire tedavi edil-
misse mononiikleer hiic-

reler hakim olabilir

Nadiren>1000 hiicre. Dogu equin ense-
faliti ve lenfositik koriyomenenjitte bir-
kag bin hiicre sayilabilir. PMNL nadirdir,
ama biiyiik kisminda mononiikleer hiic-
reler hakimdir

Genellikle 100-500

Genellikle 50-200

Normal veya diisiik

Genellikle normal; bazi viral hastaliklar-
da ozellikle kabakulakta (%15-20 vaka-
da) <40’a digebilir

Lokosit (uL) <5, >%75lenfosit 100-10000 veya fazla; ge-
nellikle 300-2000; PMNL
hakim

Protein (mg/dL)  20-45 Genellikle 100-500

Glukoz (mg/dL) >50 (veya serum Disiik,genellikle<40(veya

glukozunun %75i) serum glukozunun<%>50)

Yorum Organizma Gram boya-

mada goriliir ve kiltiirde

urer

Organizma Gram boya-
mada goriilebilir. Onceki
tedavi BOS'u steril yapa-
bilir. Antijen aglutinas-

yon testi ile saptanabilir

HSV ensefaliti fokal nobetler veya BT
veya MRG goriintii veya EEGdeki fokal
bulgularla taninir. Enteroviruslar ve HSV
BOS'ndan nadiren elde edilir: BOSnda
PCR ile saptanabilir

* BOS: beyin omurilik sivisi; BT: bilgisayarli tomografi; EEG: elektroensefalografi; HSV: herpeks simpleks viriisii; MRG: manyetik rezonans

goriintiileme; PCR: polimerize zincir reaksiyon; PMNL: polimorfoniikleer 16kosit

Tablo 2: Hastalarin serum ve BOS prokalsitonin diizeyleri (ng/mL)

Bakteriyel Viral Enfeksiyon P P P P
menenjit menenjit dis1 SSS (Tiim gruplar  (Bakteriyel & (Bakteriyel & (Viral &
hastalig igin) Viral) Enfeksiyon Enfeksiyon
dis1) dis1)
Serum
prokalsitonin
n 9 4 4
Ortalamaz+ SS 40,59 + 65,68 0,10 + 0,07 0,30 £ 0,30 0,022 0,013 0,022 0,538
Min - maks 0,07-200 0,05-0,20 0,05-0,61
BOS
prokalsitonin
n 15 6 7
Ortalamaz+ SS 2,13 +£4,31 0,05 + 0,00 0,11+ 0,17 0,006 0,012 0,064 0,355
Min - maks 0,05-16,67 0,05-0,05 0,05-0,50

* BOS: beyin omurilik sivisy; maks: maksimum; min: minimum; n: sayy; SS: standart sapma; SSS: santral sinir sistemi

** fkiden fazla grup karsilagtirmalari igin non-parametrik Kruskal-Wallis testi kullanild:. Iki grup karsilagtirmalari igin Mann-Whitney U

testi kullanildi.

Gruplar, serum ve BOS prokalsitonin diizeyleri agi-
sindan karsilastirtlirken ¢oklu grup ve hasta sayisi az
oldugu i¢cin non-parametrik Kruskal-Wallis testi kul-
lanild1 ve gruplar arasinda istatistiksel olarak anlaml
fark bulundu; serum prokalsitonin i¢in p=0,022, BOS
prokalsitonin i¢in p=0,006. Gruplar arasinda farkin ne-
reden geldigini anlamak i¢in post HOC analiz olarak
Mann-Whitney U testi ile gruplar karsilastirildi. Grup
1 ve 2 arasinda, serum ve BOS prokalsitonin diizeyleri
grup 1'de anlaml ytiksekti (p= 0,013 ve 0,012; sirasty-
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la). Grup 1 ve 3 arasinda serum prokalsitonin diizeyleri
grup 1'de anlamli yiiksekken (p=0,022), BOS prokalsi-
tonin diizeyleri yine bakteriyel grupta yiiksek olma egi-
limindeydi fakat bu istatistiksel olarak anlamli degildi
(p=0,064). Grup 2 ve 3 arasinda hem serum hem de
BOS prokalsitonin diizeyleri arasinda istatistiksel fark
yoktu; p degerleri sirasiyla 0,538 ve 0,355 idi.
Prokalsitonin  diizeylerinin hangi parametre-
lerle korelasyon gosterdigini arastirmak icin non-
parametrik Spearman testi uygulandi. Serum prokal-
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Tablo 3: Gruplar arasinda anlamli fark olan parametreler

p p
p P
Bakteriyel Enfeksiyon di Bakteriyel & Viral &
e"?'f Viral menenjit rexsiyon ‘l§l (Tiim gruplar  (Bakteriyel & (Ba erl.ye (Vir .
menenjit SSS hastaligi L . Enfeksiyon Enfeksiyon
igin) Viral)
dig1) dis1)

ESH 61 + 39 (10- 40 +35(12- 24 +34(2-97) 0,011 >0,05 0,007 >0,05
(mm/saat) 131) 106)
CRP 9,64 £8,43 3,22 + 3,38 3,50 £ 6,75 0,041 >0,05 0,034 >0,05
(mg/dL) (0,30-30,00) (0,30-8,54) (0,30-18,40)
BOS glukoz 48 +39 (4-168) 66 +23 (46- 69 114 (50- 0,016 >0,05 0,007 >0,05
(mg/dL) 107) 96)
BOS hiicre 831 £505(0- 412 +466(10-  4+5(0-10) 0,001 >0,05 0,001 0,004
(say1/mcL) 2000) 1250)
BOS protein 178 £170 (7- 47 +30(16-93) 60 + 58 (15- 0,021 0,022 0,029 >0,05
(mg/dL) 673) 184)

* Degerler ortalama + standart sapma (minimum - maksimum) olarak verilmistir

** BOS: beyin omurilik sivis;; CRP: C- reaktif protein; ESH: eritrosit sedimentasyon hizi; SSS: santral sinir sistemi

“0* Tkiden fazla grup karsilagtirmalart i¢in non-parametrik Kruskal-Wallis testi kullanildi. iki grup karsilagtirmalari igin Mann-Whitney U

testi kullanildi.

sitonin diizeyleri tiim gruplarda BOS protein diizeyi
(r=0,504 p=0,031) ve CRP (r=0,554 p=0,021) ile po-
zitif korelasyon gosteriyordu. BOS prokalsitonin dii-
zeyleri ise tiim gruplarda BOS protein diizeyi (r=0,400
p=0,035) ve CRP’ye (r=0,392 p=0,039) ek olarak BOS
hiicre sayist (r=0,460 p=0,014) ile de pozitif korelasyon
gosteriyordu.

Gruplar diger parametreler acisindan kargilastirild:
ve ESH, CRP, BOS glukoz diizeyi, BOS hiicre sayis1 ve
BOS protein diizeylerinde istatistiksel olarak anlaml
fark bulundu; p degerleri sirasiyla 0,011-0,041-0,016—
0,001-0,021 (Tablo 3). Bu bes parametredeki farkliligin
nereden kaynaklandigina bakildi. Bakteriyel menenyjit
grubu ile enfeksiyon dig1 hastalik grubu arasinda tiim
parametreler agisindan istatistiksel olarak anlaml fark
vardy;, p degerleri sirasiyla 0,007-0,034-0,007-0,001—
0,029. Bakteriyel grup ile viral grup arasinda sadece
BOS protein diizeyi agisindan fark vardy; p=0,022. Viral
grup ile enfeksiyon dig1 hastalik grubu arasinda sadece
BOS hiicre sayis1 agisindan fark vardi; p=0,004.

Bakteriyel menenyjit ve enfeksiyon dig1 hastalik gru-
bu kullanilarak sinir degerleri hesaplandi (ROC egrisi
analizi). Serum prokalsitonin i¢in smir 0,61 ng/mL
bulundu (%66,7 duyarlilik (%95 CI 30,1-92,1), %100
ozgilliik (%95 CI 40,2-100)). BOS prokalsitonin i¢in
ise sinir 0,5 ng/mL bulundu (%53,3 duyarlilik (%95 CI
26,6-78,7), %100 ozgiillik (%95 CI 58,9-100)).

Bakteriyel ve viral menenjit gruplar1 kullanilarak
sinir degerleri hesaplandi. BOS prokalsitonin igin an-
lamli bir deger tespit edilemezken serum prokalsitonin
i¢in sinir deger 0,2 ng/mL bulundu (%88,89 duyarli-
lik (%95 CI 51,7-98,2), %100 6zgiillitk ( %95 CI 40,2-
100)).

——
TARTISMA VE SONUC

Santral sinir sistemi (SSS) enfeksiyonlarindan olan

bakteriyel menenjit ¢ocuklarda goriilen en ciddi en-
feksiyonlardan birisidir, akut komplikasyon ve uzun
donem morbidite riski yiiksektir. Mortaliteye neden
olabilir. Viral menenjit ise ¢ogunlukla kendini sinir-
layan bir hastaliktir (3). Calismamizda bakteriyel me-
nenjitte viral menenjite gore serum ve BOS prokalsi-
tonin diizeylerini daha yiiksek bulduk. Fakat ESH ve
CRP diizeyleri a¢isindan aralarinda bir fark yoktu.

Bakteriyel ve viral menenjitin erken doneminde
belirti ve bulgular siklikla nonspesifiktir, muayene ve
BOS bulgulari ile ayiric1 tan1 yapmak her zaman miim-
kiin degildir (4,5). Kiltiir ile etkenin tespit edilmesi en
gtvenilir yontemdir. Fakat etkeni tespit etmek her za-
man mimkiin olmaz ve zaman alir.

Prokalsitonin, son yillarda siddetli bakteriyel en-
feksiyonlarm tanisinda ve tedaviye yanitin izlenme-
sinde kullanilan bir testtir. Yapilan ¢aligmalarda, pro-

Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

96



m Anadolu Klin / Anatol Clin

kalsitoninin ¢ocuklarda viral ve bakteriyel menenjitin
ayirt edilmesinde de tanisal deger tasiyabilecegi be-
lirtilmigtir (6-9). Menenyjit tanisinin erken konulmasi
olas1 komplikasyonlar1 ve mortaliteyi onlemek i¢in
onemlidir. Akut faz reaktanlari kullanilmaktadir fakat
sinirh degeri vardir; zaman gerektirmektedir, enfeksi-
yon disi durumlarda da artabilmektedir. Ornegin sik
kullanilan CRP diizeyleri enfeksiyon baslangicindan
itibaren 12-24 saatte yiikselmeye baslarken prokalsi-
tonin 4 saat gibi daha erken stirede tespit edilebilecek
diizeylere ulasur.

Bu ¢alismada menenjit 6n tanisi ile tetkik edilen
¢ocuklarda, serum ve BOS prokalsitonin diizeylerinin,
bakteriyel ve viral menenjitlerin erken ayirici tanisin-
daki degerinin belirlenmesi ve akut faz gostergeleri ile
kargilastirilmas: amaglanmistir.

Bakteriyel menenjit grubu ve viral menenjit grubu
arasinda ESH ve CRP diizeyleri agisindan anlamli fark
yoktu ancak hem serum hem de BOS prokalsitonin
diizeyleri anlamli olarak farkliyd: (p degerleri sirasiyla
0,013 ve 0,012). Bakteriyel-viral menenjit ayriminda
BOS prokalsitonin i¢in anlamli bir deger tespit edile-
mezken serum prokalsitonin igin sinir deger 0,2 ng/
mL bulundu (%88,89 duyarlilik (%95 CI 51,7-98,2),
%100 ozgiillitk ( %95 CI 40,2-100)).

Gendrel ve arkadaslar1 plazma prokalsitonini bak-
teriyel grupta anlamh sekilde yiiksek bulurken vi-
ral grupta normal ya da hafifce yiiksek bulmuglardi.
BOS prokalsitonini ise her iki grupta anlamli degildi.
CRP’i bakteriyel grubu viral gruptan ayirmada etki-
li bulmuslardi. Prokalsitonin >0,5 ng/mL seviyesinde
iken, bakteriyel menenyjit i¢in duyarlilig1 %94, 6zgiillii-
&l %100 saptamislardi (6).

Schwarz ve ark. da prokalsitonin i¢in sinir degerini
0,5 ng/mL olarak almislard: (7).

Carrol ve ark. meningokokkal menenyjitli ¢ocuk-
larda prokalsitonini iyi bir belirte¢ olarak énermis ve
sinir 2 ng/mL iken duyarlihigi %94, ozgilligi %93
saptanmislardi (8).

Dubos ve ark. 167 hastanin dahil edildigi ¢alisma-
larinda, serum prokalsitonini (0,2 ng/mL) bakteriyel-
viral menenjit ayriminda anlamli bulmuslard1 (%100
sensitivite) (9).

Taskin ve ark. serum prokalsitonini bakteriyel
grupta, kontrol grubuna gére anlaml yiiksek bulurken
viral grupta anlamli bulmamiglardi (10).
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Prat ve ark.nin ¢aligmasinda prokalsitonin i¢in s1-
nir 2 ng/mL alindiginda spesivite ve sensitivite %100,
siir 0,5 ng/mL alindiginda ise spesivite %62 ve sensi-
tivite %100 idi. Pozitif ve negatif prediktif deger %100
idi (11).

Hatherill ve ark. 169 hastalik ¢aligmalarinda, pro-
kalsitonin ve CRPyi septik sok grubunda, lokalize
bakteriyel enfeksiyon, viral enfeksiyon ve nonenfeksi-
yoOz kontrol grubuna gore belirgin yiiksek saptamiglar-
di. Bakteriyel menenjit/ensefalit grubunda ise prokal-
sitonin ortalama degerlere sahipti. Fakat prokalsitonin
bakteriyel menenjit/ensefalit grubunda viral enfeksi-
yon ve nonenfeksiy6z kontrol grubuna gore belirgin
ytiksek idi. Prokalsitonin i¢in sinir >2 ng/mL alindi-
ginda septik sok ve bakteriyel menenjit i¢in spesivite
%62, sensitivite %100, pozitif prediktif deger %69 iken
negatif prediktif deger %100 idi (12).

Mills ve ark. ¢ok sayida (1695) hasta ile yaptikla-
r1 ¢aligmada prokalsitonini meningokokkal hastalikta
anlaml yiiksek saptamislardi ve 2 ng/mL sinir dege-
rinde spesivite %93, sensitivite %96 idi (13).

Galetto-Lacour ve ark. ates ile bagvuran 124 has-
talik bir caligmada bakteriyel enfeksiyonlu 28 olguda
prokalsitonini yitksek ve istatistiksel olarak anlamli
saptamislardi (prokalsitonin i¢in sinir 0,9 ng/mL, sen-
sitivite %93, spesivite %78, pozitif prediktif deger %55,
negatif prediktif deger %97). Prokalsitonin ve CRP bir-
likte alindiginda sensitivite %96, spesivite %67, pozitif
prediktif deger %46, negatif prediktif deger %98 idi.
Prokalsitonin ve I6kositoz birlikte alindiginda sensiti-
vite %100, spesivite %62, pozitif prediktif deger %43,
negatif prediktif deger %100 idi (14).

Fernandez ve ark.nin yaptig1 cok merkezli ¢alis-
mada 445 hastanin 122’si viral, 80’ lokalize bakteriyel,
150%si invaziv bakteriyel enfeksiyon taniliydi. Bakteri-
yel enfeksiyon i¢in prokalsitonin sinir degeri 0,53 ng/
mL iken sensitivite %65,5, spesivite %94,3 idi. Invaziv
bakteriyel enfeksiyon i¢in ise prokalsitonin sinir degeri
0,59 ng/mL iken sensitivite %91,3, spesivite %93,5 idi
(15).

Gendrel ve ark.nin yaptig1 bagka bir 1500 hastalik
(atesli) calismada 46 hastada invaziv bakteriyel (sep-
tisemi ve menenjit), 78 hastada lokalize bakteriyel,
236 hastada ise viral enfeksiyon saptanmisti. Gruplar
arasinda prokalsitonin degeri igin belirgin istatistiksel
fark saptanmigti. Ayrica bakteriyel enfeksiyonlar icin
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prokalsitonin, CRP’ye gore daha iyi bir belirte¢ olarak
degerlendirilmisti. Bakteriyel enfeksiyonu viral enfek-
siyondan ayirmak i¢in optimal prokalsitonin sinir de-
geri 0,1 ng/mL iken, sensitivite %83, spesivite %93 idi.
Invaziv bakteriyel enfeksiyonu diger enfeksiyonlardan
(viral enfeksiyon ve lokalize bakteriyel enfeksiyon) ay-
rirmak igin prokalsitonin sinir degeri 2 ng/mL iken,
sensitivite %96, spesivite %87 idi (16).

Somech ve ark.nin 38 hastalik ¢calismasinda; sebebi
bilinmeyen ates veya sepsis degerlendirmesi yapilmis
ve hastalar gruplara ayrilmamisti, CRP ve prokalsi-
tonin arasinda istatistiksel olarak belirgin korelasyon
saptanmusti (17).

Gendrel ve ark. 59 hastalik (18 bakteriyel menenjit,
41 viral menenjit) ¢caligmalarinda prokalsitonin, CRP,
BOS lokosit sayisi, BOS protein diizeyi degerlerinde
gruplar arasinda istatistiksel olarak anlamli fark sap-
tamuglardi (6).

Dubos ve ark. 28 giin-16 yas arast 167 hastalik (21
bakteriyel menenjit, 146 aseptik menenjit) ¢aligmala-
rinda kanda prokalsitonin, CRP, WBC sayzs1, notrofil
sayisl, BOSta protein, glukoz, WBC say1si, nétrofil
sayisini degerlendirmislerdi. Bakteriyel menenjit ile
aseptik menenjit grubu arasinda kan noétrofil sayist
haricinde diger parametrelerde istatistiksel olarak fark
saptamiglardi. Bunlar arasinda prokalsitonin ve CRP
en yiiksek sensitivite ve spesiviteye sahipti. Bakteriyel
menenjiti belirlemede prokalsitonin, CRP, BOS prote-
ini istatistiksel olarak en anlamli parametreler olarak
degerlendirilmisti (9).

Jimenez ve ark. BOS ve serum laboratuvar testleri
ile bakteriyel menenjitin acil tanisi igin, Ocak 2000 ile
2016 arasinda yayinlanan 59 makaleyi degerlendirdi-
ler. BOS laktati, polimorfoniikleer lokositlerin orani,
BOS glukozu ve serum prokalsitonini, bakteriyel eti-
yolojiyi belirlemede en degerli bagimsiz faktor olarak
buldular. Serum prokalsitonin ve BOS laktatini birles-
tiren model, %99’u asan duyarlilik ve 6zgiilliik ile en
yiiksek tahmin giiciine sahipti. BOS laktat1 >33 md/dL
ve/veya prokalsitonin >0,25 ng/mL oldugunda bakte-
riyel menenyjiti destekledigini belirttiler (18).

Konstantinidis ve ark. 58 hastanin BOS &rnekle-
rini incelediler. Ornekleri bizim caliymamiza benzer
olarak bakteriyel menenyjit, viral menenjit ve bulasici
olmayan hastaliklari olan kontrol grubu olarak ii¢ gru-
ba ayirdilar. BOS prokalsitonin degerininin bakteriyel

menenjiti, viral menenjit ve diger enfeksiyon dig1 has-
taliklardan ayirmada olduk¢a yardimcr olabilecegini
belirttiler (19).

Ahmed ve ark. 2-18 yasinda 48 menenjitli (35’
bakteriyel, 13’ti viral) cocuk hastada ¢aligma yaptilar.
Bakteriyel menenjitli hastalarda viral menenyjit ile kar-
silastirildiginda daha yiiksek serum CRP, serum pro-
kalsitonin ve BOS-CRP ve daha diisitk BOS kan sekeri
buldular. Multipleks polimeraz zincir reaksiyonu bak-
teriyel ve viral menenjit tanisinda %94 duyarliliga ve
%100 ozgtlliige sahipti (20).

Shokrollahi ve ark. 57 ¢ocukta (30 bakteriyel ve 27
aseptik menenjit) BOSu incelediler. iki grubu karsi-
lagtirdilar. Bakteriyel menenjitte BOS Ferritin, CRP ve
prokalsitonin diizeylerini aseptik menenjite gore an-
lamli derecede yiiksek buldular (sirasiyla p degerleri=
<0,001, 0,001, <0,001) (21).

Zhang ve ark. bakteriyel menenjit tanisinda 101
¢ocuk hastada, serum ve BOS prokalsitonin seviyele-
rini ve albiimin indeksini (Al = BOS albiimini/serum
albiimini x 1000) degerlendirdiler. 29 bakteriyel, 25
viral menenjit ve 47 menenjit olmayan hastadan 6l-
¢iim yaptilar. Bakteriyel menenjit hastalarinda BOS
prokalsitonin diizeyi ile Al arasinda daha giiglii bir
pozitif korelasyon gozlediler. Yalnizca BOS prokalsito-
nini agisindan gruplar arasinda anlamli fark buldular
ve bakteriyel menenjit i¢in tanisal degeri oldugunu be-
lirttiler (22).

Santotoribio ve ark. 18’1 bakteriyel, 12’si viral me-
nenjit olmak iizere 30 hastada serum ve BOS CRP ve
prokalsitonini kullanarak bakteriyel menenjiti viral
menenjitten ayirmaya yonelik ¢alisma yaptilar. Se-
rum CRP ve prokalsitoninin BOS’a gore yiiksek tanisal
dogruluk gosterdigini testpit ettiler (23).

Kim ve ark. 1462 ¢ocukla yapilan 18 ¢alismada
meta-analiz yaptilar ve serum prokalsitoninin, ¢ocuk-
larda bakteriyel menenjitin tanisinda iyi bir biyobelir-
te¢ olabilecegini belirttiler. Serum prokalsitonininde
serum CRP ve 16kosit sayisi, BOS l6kosit ve notrofil
say1s1 ve BOS proteini ve glikoz seviyeleri dahil olmak
tizere diger geleneksel biyobelirteclerden daha yiiksek
tanisal dogruluk gosterdiler (24).

Chaudhary ve ark. 3 ay-15 yas 50 ¢ocuk hastada
(22 bakteriyel, 28 bakteriyel olmayan menenjit) serum
prokalsitonini, tam kan sayimi ve BOS analizini de-
gerlendirdiler. Serum prokalsitonin diizeylerini bak-
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teriyel menenjit grubunda (medyan = 2,04 (1,2-3,18)
ng/ml), bakteriyel olmayan menenjit (medyan=0,35
(0,18-0,35) ng/ml) ile karsilastirdiklarinda yiiksek bul-
dular; p<0,001. Esik diizeyi 0,5 ng/ml iken bakteriyel
menenjit tanisinda serum prokalsitoninin duyarlilig
ve ozgilliigiini sirasiyla %95,45 ve %84,61 buldular ve
erken tani i¢in 6nerdiler (25).

El Shorbagy ve ark. 4 ay-14 yas 40 ¢ocuk hasta (24
bakteriyel, 16 aseptik menenjit) ve 25 kontrol grubu
saglikli prokalsitonin, CRP ve I6kosit sayisini bagvu-
ru sirasinda ve 72 saat sonra tekrar olctiiler. Bakteriyel
menenjit grubunda baslangicta yiiksek prokalsitonin
ve 72 saat sonra diisiik prokalsitonin buldular (p de-
geri sirasiyla p<0,001, p<0,05). Basvuruda bakteriyel
menenjitin erken tanisi icin gerekli olan prokalsitonin
degeri >10 ng/ml idi. Ancak prokalsitonin >2 ng/ml
degerleri %100 duyarliliga sahipti. Serum prokalsito-
ninini tani ve tedavi izleminde Onerdiler (26).

Alkholi ve ark. 4 ay-12 yas 40 ¢cocuk hastada bak-
teriyel menenjiti viral menenjitten ayirmada serum
prokalsitonini, CRP ve beyaz kan hiicresi sayimi ile
karsilagtirdilar. Bu degerlere basvuru sirasinda ve 3
glin sonra baktilar. Prokalsitonin diizeylerini bakteri-
yel menenjitli hastalarda (ortalama 24,8 ng/ml), viral
menenjitli hastalara (ortalama 0,3 ng/ml) gére anlamli
derecede yiiksek buldular (p<0,001). Serum prokalsi-
tonini >2 ng/ml degerinde bakteriyel menenjit tanist
igin sirasiyla %100, %66, %68 ve %100 duyarlilik, 6z-
giilliik, pozitif 6ngorii degeri ve %100 negatif 6ngorii
degeri buldular (27).

Mintegi ve ark. bakteriyel menenjiti aseptik me-
nenjitten ayirmak icin bir skor (acil durumlar i¢in
menenjit skoru) gelistirmeye calistilar. Acil servise
basvuran 29 giin-14 yas 1009 hastada (917 aseptik, 92
bakteriyel menenjit) ¢ok degiskenli lojistik regresyon
analizi kullanarak, bakteriyel menenjit igin: prokal-
sitonin >1,2 ng/mL, BOS proteini >80 mg/dL, BOS
mutlak nétrofil sayis1 >1000 hiicre/mm3 ve BOS reak-
tif protein >40 mg/L degerlerini dngoriicii olarak be-
lirlediler. Prokalsitonin i¢in 3 puan, BOS proteini i¢in
2 puan ve diger degiskenlerin her biri i¢in 1 puan ata-
yarak skor gelistirdiler. Skor 21, %100 duyarlilik (%95
gliven araligi [CI]: %95,0 - %100), 83,2 ozgillik (%95
GA: 80,6-85,5) ve 100 negatif 6ngorii degeri ile bak-
teriyel menenjiti éngdrdii % (%95 CI 99,4-100) (28).

Umran ve Radhi 45 hastada (29 bakteriyel me-
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nenjit, 16 bakteriyel olmayan grup) c¢aligma yaptilar.
Serum prokalsitonin diizeylerini bakteriyel menenjit
grubunda, bakteriyel olmayan menenjit grubuna ki-
yasla anlamli derecede yiitksek (p<0,001), ayrica CRP
ve beyaz kan hiicresi sayimina gore de daha duyarli ve
spesifik buldular (29).

Wu ve ark. 29-90 giinlitk 102 hastada (44 bakte-
riyel, 58 aseptik menenjit) ¢alisma yaptilar. Yeni bir
puanlama modeli olusturdular, Bakteriyel Menenjit
Skoru ve Acil Durumlar i¢cin Menenjit Skoru model-
leriyle karsilagtirdilar ve daha tanisal oldugunu belirt-
tiler. Prokalsitonin, BOS glukozu ve BOS proteinini
bakteriyel menenjit i¢in bagimsiz risk faktorleri olarak
tespit ettiler, farklar istatistiksel olarak anlamli buldu-
lar (30).

Sanaei Dashti ve ark. 28 giin-14 yas ¢cocuk hastalar-
da bakteriyel ve viral menenjiti ayirmak i¢in ¢alisma
yaptilar. BOS (ferritin, prokalsitonin, mutlak nétro-
fil sayisi, beyaz kan hiicresi sayimi ve laktat) ve serum
(prokalsitonin, ferritin, CRP ve ESH) parametreleri-
nin tanisal degerini arastirdilar. Serum ve BOS prokal-
sitonini bakteriyel ve viral menenjiti ayirmada anlaml
bulmadilar. Diisiik BOS laktati, mutlak nétrofil sayi-
s1, ESH ve serum CRP kombinasyonunun bakteriyel
menenjiti diglamak icin kullanilabilecegini soylediler
(31).

Dubos ve ark. 5 Avrupa iilkesinde 29 giin-18 yas
198 hastada (96’s1 bakteriyel menenjit) meta analiz
yaptilar. Kan (prokalsitonin, CRP, beyaz kan hiicresi
sayimi1 ve notrofil sayis1) ve BOS (protein diizeyi, glu-
koz diizeyi, beyaz kan hiicresi) parametrelerini karsi-
lastirdilar. Prokalsitonin seviyesini, diger belirteglere
gore onemli olgiide tanisal saptadilar (p=0,001). 0,5
ng/mL esik degerinde, prokalsitonin diizeyi bakteriyel
ve aseptik menenjit arasinda ayrim yapmak igin %99
duyarliliga (%95 giiven araligi, %97-100) ve %83 6z-
giilliige (%95 giiven araligi, %76-%90) sahipti (32).

Ibrahim ve ark. 38 hastada (18 bakteriyel, 20 bak-
teriyel olmayan menenjit) calisma yaptilar. Serum pro-
kalsitonini kan 16kosit say1s1 ve CRP ile karsilastirdilar.
Serum prokalsitonin diizeylerini bakteriyel menenjit-
te, bakteriyel olmayan menenjit grubuna gore anlaml
derecede yiiksek buldular (p<0,001). Tedavi yanitin
degerlendirmede de kullanilabilecegini belirttiler: 3.
glin ve 6. glin serum prokalsitonini bagvuru seviyele-
rinden daha distik buldular (p<0,001) (33).



Ozmen

Cocukluk cagi menenijiti ve prokalsitonin gy

Calismamizin kisithliklarinin baginda olgu sayisi-
nin az olmasi geliyor. Ayrica her hastanin es zamanl
serum ve BOS prokalsitonin diizeylerine bakilamad.

Sonug olarak hayat1 tehdit edebilen bir enfeksiyon
olan menenjitin tanisinda zaman olduk¢a 6nemlidir.
Tanida etkenin tespit edildigi mikrobiyolojik testler
altin standarttir. Fakat etkeni tespit etmek her zaman
miimkiin olmaz ve zaman alir. Oysa erken tani ve te-
davi ile mortalite ve morbiditeyi azaltmak, gereksiz
antibiyotik kullanimini 6nlemek ve hastanede yatis
stiresini kisaltmak miimkiindiir. Bakteriyel menenjit
ile viral menenjit ayriminda en sik kullanilan akut faz
reaktanlar: olan ESH ve CRP’nin katkist sinirli iken
prokalsitonin bu ayrimda katk: saglayabilir. Bunu dog-
rulamak i¢in ileri ¢alismalara ihtiyag vardir.

Tesekkiir

Bu tez ¢aligmam icin degerli destek ve katkilarindan
dolay1 rahmetli tez danigmanim Klinik Sef Uzm. Dr.
Siikrii Cangar'1 sevgi ve saygiyla aniyorum.

Cikar catismasi ve finansman bildirimi

Yazar bildirecek bir ¢ikar ¢atigmasi olmadigini beyan
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Do nurses follow the “Right Response”?
Mixed methods research

Hemsireler “Dogru Yanit” takip ediyor mu?
Karma ydntem arastirmasi

Cevriye Ozdemir', Seda

Abstract Sahan?

Aim: Drug administration and management is an important procedure among clinical nursing practices ' Department of Medical Services
and is one of the significant indicators affecting patient safety and quality of care. It was aimed to deter- and Techniques, Incesu Ayse
mine the nurses’ monitoring of drug effects after drug treatment. and Saffet Arslan Health

Services Vocational School,

Methods: In the study, sequential explanatory design from exploratory and mixed research methods was -> Vi -
Kayseri University

used. Quantitative data were collected using a data collection form and qualitative data were collected
through in-depth and individual interviews using a semi-structured interview form. The interviews were
recorded with a voice recorder.

Results: It was determined that the average age, working years, weekly working hours, and daily number
of patients cared for by the nurses were respectively 30.46+6.96, 71+6.31, 44.92+5.71,15.42+11.89 years. It
was found that 54.2% of the nurses checked the drug package insert before administering the medica-
tion, 74.5% of the nurses always considered the history of drug and food allergy to be of vital importance
before drug administration, and 97.9% of the nurses reported unexpected side/toxic effects. As a result of
in-depth interviews with the nurses participating in the study, three themes were identified: the approach
of right drug administration principles, the approach of following the right response, and the follow-up
status of nurses after drug administration.

Conclusion: In the study, it was determined that nurses lacked knowledge about the right medication, and
could not implement the right response due to high workload, low number of nurses, and lack of time. It
was observed that nurses gave the responsibility of right response follow-up to the patient or the patient’s
relatives. By evaluating the reasons for not implementing the right response, it is recommended that
the number of nurses should be increased, the workload should be regulated, and nurses should receive
training on the right drug administration and especially on the importance of the right response. It is also
recommended that nurses receive training and counseling on their duties, authorities, and responsibilities.
Keywords: Drug monitoring; drug therapy; nurses

2 Faculty Of Health Science, Izmir
Bakircay University

Oz

Amag: ilac uygulama ve yonetimi, klinik hemsirelik uygulamalari arasinda énemli bir prosedir olup, has-
ta guvenligini ve bakim kalitesini etkileyen énemli gostergelerden biridir. Hemsirelerin ila¢ uygulamasi
sonrasinda ila¢ etkilerini takip etme durumlarinin belirlenmesi amaglanmistir.

Yontemler: Arastirmada kesfedici ve karma arastirma yontemlerinden sirali aciklayici  tasarim
kullaniimistir. Arastirmanin nicel verileri veri toplama formu, nitel verileri ise yari yapilandiriimis goriisme
formu kullanilarak Temmuz-Eylul 2023 tarihleri arasinda derinlemesine ve bireysel goérisme yontemi ile
toplanmistir. Yapilan gorismeler ses kayit cihazi ile kayit edilmistir.

Bulgular: Hemsirelerin yas, calisma yili, haftalik calisma saati ve guinltk bakilan hasta sayilari ortalamalarinin
siraslyla 30.46+6.96, 71+6.31, 44.92+5.71, 15.42411.89 vyl oldugu belirlendi. Hemsirelerin %54.2’si ila¢
uygulamalarini yapmadan énce ila¢ prospektisin kontrol ettigi, %74.5'inin ila¢ uygulama éncesinde
ilac ve besin alerjisi 6ykusinU her zaman hayati dnemi olan bir durum oldugunu dustndigu, %97.9’'unun
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INTRODUCTION

Nurses have a unique role and responsibility in medi-
cation management, namely since they are usually the
last person to check that the medication is correctly
prescribed and administered, prior to administration.
Likewise, nurses are the primary health personnel who
will follow up on the treatment after the medication is
administered (1,2). Medication management is a ba-
sic nursing skill and it is the responsibility of nurses to
perform it safely and effectively (3).

During nursing education, topics to support clini-
cal medication management and patient safety, known
as the ‘ten rights’ of medication administration, are in-
cluded in the curriculum content. These ‘rights are the
right patient, right drug, right time, right dose, right
route, right refusal, right information/understanding,
right assessment/response, and right record (4-6).
Among these rights, there are various studies in the
literature on correct patient, drug, time, dose, route,
and registration (4,5,7). However, there is a gap in the
literature on the correct response or correct evaluation
after medication administration. Medication man-
agement is a process and how this process ends is the
responsibility of healthcare professionals (8). Nurses
in particular, who are in closest communication with
patients/healthy individuals, have a great responsibil-
ity at this point (9). This study aimed to determine the
status of nurses in clinics to follow the right response /
right evaluation following drug administration.

When individuals are admitted to the hospital,
they expect to be treated for their diseases and to re-
ceive quality nursing care. Patient safety and quality of
care are essential elements of clinical nursing practices.
Medication therapy and management is an important
procedure among clinical nursing practices and is one
of the significant indicators affecting patient safety and
quality of careMetin girmek i¢in buraya tiklayin veya
dokunun. and it is one of the main responsibilities of
nurses (10). Nurses around the world are education-
ally prepared, morally responsible and professionally
accountable to fulfill their roles safely (9). However,
nurses face various challenges in safe medication ad-
ministration in the delivery of healthcare to patients
(7,8). Most nurses are taught safe medication admin-
istration using a framework known as the ‘ten rights,
which is a globally accepted guideline for safe medica-
tion management practice (11).

In addition to being included in nursing functions,
drug administration is a process that involves a num-
ber of disciplines. It is initiated with the order given by
the physician after the examination of the patient and
ends with the administration of the drug by the nurse,
with the doctor, the patient, or his/her relatives, re-
cording and observing the correct response. The nurse
should have pharmacologic knowledge about drugs,
be able to make decisions about the precautions and
interventions to be taken and be able to take responsi-
bility for these. The nurse will minimize the possibility
of error by fulfilling her/his roles and responsibilities
regarding the administration of medications (12). The
World Health Organization (WHO) ranked medica-
tion errors as the second most common cause of ad-
verse health events (18.3%). Medication errors are a
leading risk to patients, and their annual global cost is
estimated at US$42 billion (6,13). Medication error is
the most common type of error affecting patient safety
and the most common type of error among medical
errors (13). In order to minimize medication errors,
attention should be paid to the “rights” in medication
administration. One of these is “right effect/response”
and to the best of our knowledge, no study exists on
correct response monitoring in the literature. As only
a handful of studies have been published on the rights
of correct drug administration/drug rights, this study
aimed to determine the nurses’ monitoring of drug ef-
fects after drug administration.

The following question was sought to be answered
in the research.

o Do nurses follow the “right response”?

|
MATERIAL AND METHODS

Design

In the study, a sequential explanatory design from

exploratory and mixed research methods, including
qualitative and quantitative methods, was used to de-
termine the nurses’ monitoring of drug effects follow-
ing drug administration (Figure 1).

Study setting and sampling

Sequential explanatory design, one of the mixed re-
search methods, involves collecting quantitative and
qualitative data at various times and sequentially, to
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examine the same event. This design is a mixed meth-
od design in which quantitative data are collected first
and then a second phase is used to seek specific re-
sults. This type of mixed-method study aims to reach
statistical quantitative results from a sample and then
to examine these results in more detail with persons
selected from the participants in line with the criteria
determined (14,15).

The population of the study consisted of 205 nurses
working in two state hospitals. Post hoc power analy-
sis was performed and accordingly, when effect size:
0.50, n: 92, and alpha: 0.05 were calculated, the study
power was determined as 95%. Five persons on annual
leave and eight persons who did not volunteer to par-
ticipate in the study were excluded from the sample.
The quantitative part of the study was conducted with
192 nurses.

The sample of the qualitative part of the study was
determined by “criterion sampling” which is one of
the subcategories of the purposive sampling method,
after analyzing the data obtained from the data col-
lection form results of the participants. The criterion
for collecting qualitative data was determined as “per-
forming drug administration” of the nurses participat-
ing in the study. In-depth interviews were conducted
with the nurses who volunteered to participate in the
interview. Consideration was given to ensure that the
nurses to be interviewed had the highest number of
drug administration procedures, were able to follow
the patient after the procedure, and were age-diverse.
Since there is no definite rule in qualitative research
such as interviewing a certain percentage of the en-
tire sample, a purposive sampling method was used.
In qualitative research conducted in the field of health
sciences, reaching data saturation is expressed as the
“gold standard” in determining the purposeful sample
size (16). Based on this criterion, it was thought that
a sample size of 5 to 20 persons would be sufficient to
reach saturation in the answers given to the questions.
According to this purposive sampling method, when
there were no new answers to the questions asked, the
data collection process was terminated when the an-
swers began to be repeated, that is, when the saturation
point was reached, and the research was completed
with 12 nurses (16). The characteristics of the nurses
interviewed are provided in Table 1.
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Data collection
The data was collected through face-to-face interviews
between July and September 2023. Quantitative data
were collected during July and qualitative data were
collected during August and September. Interviews
were conducted at the convenience of the participants
in the areas of their choice, and the interviews lasted
25 to 30 minutes. During data collection, both instant
notes were taken and voice recordings were made to
prevent data loss. The tools used in the quantitative
and qualitative phases of the study were created by
the researchers by reviewing the relevant literature
and collecting opinions from six experts in the field
of nursing and statistics. A “Data collection form” was
used in the quantitative phase and “a semi-structured”
interview form was used in the qualitative phase.

Data collection form: The form includes a total of
ten questions, including seven questions about the de-
scriptive characteristics of the participants (age, gen-
der, educational status, years of employment, clinic of
employment, weekly working hours, number of pa-
tients cared daily) and three questions about medica-
tion practices.

Semi-structured interview form: Qualitative data
were collected through “individual in-depth inter-
views.” The method is a data collection tool that en-
ables individuals to reveal their experiences, opinions,
complaints, feelings, and beliefs, and the factors that
guide their behavior (16). The reason for using the in-
terview technique in this study was to obtain in-depth
information from the participants about monitoring
the effects of drug administration. Cohen et al. stated
that comparable and reliable qualitative data can be
collected through semi-structured interviews (14). In
this interview form, there are three open-ended ques-
tions about monitoring the effects of drug administra-
tion. The questions in the semi-structured interview
form were as follows:

o What do you think is the right to administer medi-
cines correctly?

o What do you do to follow up on the positive or
negative effects after administering medication to
your patients?

o What are your thoughts about nurses’ follow-up of
the correct response?
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Ethical approval

This study was started after the ethical approval of the
study was obtained from Kayseri University Ethics
Committee (Date: 05.05.2023, Decision No: 31/2023).
Informed consent was obtained from all participants
and they were informed about the purpose and con-
tent of the study. In addition, pre-interview consent
was obtained from the interviewed nurses for audio
recording. The study was conducted in accordance
with the principles of the Declaration of Helsinki from
the research design to the publication process.

Statistical analysis

Quantitative data was evaluated using the IBM SPSS
23 Statistics (IBM Corp., Armonk, New York, USA)
package program. Quantitative and qualitative meth-
ods were used to analyze the data. Number, percent-
age and mean were used as descriptive statistics in the
analysis of quantitative data.

For qualitative interviews, thematic analysis was
used to analyze the interview transcripts following the
process described by Braun and Clarke (2021) (17).
The audio recordings taken during the interviews
were transcribed by a researcher. Braun and Clarke’s
six-stage thematic analysis method was then used. In
the first stage, the researchers read and reread each in-
terview to understand its content and get an overall
perspective. In the second stage, first impressions and
perceived similarities and differences were recorded.
In the third stage, the data were systematically broken
down into meaningful codes. In the fourth step, these
initial codes were noted down and revisited, thus mak-
ing the codes visible. In the fifth step, the coded data
were advanced to thematic map making, where the
researchers evaluated the adjustment of themes and
sub-themes. In the sixth and final step, each theme was
analytically refined and linked to the literature to pro-
vide clear definitions for each theme and sub-theme.

I
RESULTS
The findings obtained from the study conducted to

determine the nurses’ monitoring of drug effects after
drug administration were examined under two head-
ings: quantitative and qualitative sections.

Findings related to the quantitative portion
of the study

When the descriptive characteristics of the nurses
were examined, it was determined that the mean ages,
working year, weekly working hours, and number of
patients given daily care, were respectively 30.46+6.96
years, 7.1+6.31 years, 44.92+5.71 hours, 15.42+11.89
years. It was found that 54.2% of the nurses checked
the drug package insert before administering medi-
cation, 74.5% always took the history of drug and
food allergy before drug administration because they
thought that it was a vital condition, and 97.9% report-
ed unexpected side/toxic effects (Table 2).

Findings related to the qualitative part of the
study

The qualitative data of the study was analyzed inde-
pendently by the researcher and two instructors from
the nursing department, and then divided into themes.
After in-depth interviews with twelve nurses, qualita-
tive findings consisting of themes and sub-themes
were presented under the following headings under
three main themes (Figure 2).

Theme 1: Rights approach to correct
medication administration
In response to the question “What do you think are
the rights of correct drug administration?” the nurses
mainly tried to list the rights. In the interviews, some
of the nurses defined the approach to the right to ad-
minister medication according to the physicians or-
der (N4, N7), some of them mentioned the right to
administer medication (N1, N3, N6, N8) and some
mentioned both the physician’s order and the right to
administer medication (N2, N9, N12).

Subtheme 1.1: Approach according to physician’s or-
der

Regarding the right to administer medication cor-
rectly, nurses first stated that it should be done accord-
ing to the physician’s order. Examples of nurses’ state-
ments “according to the physicians order” are given
below.

N4: “To apply it as it should be applied by following
the order written by the physician, to adjust the dose of
the drug well and apply it to the patient correctly”
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Figure 1. Study flow diagram

emmm 1heme 1: Rights approach to correct medication administration

|

1.1: Approach g to doctor order
+Subtheme 1.2: Approach according to the right to correct medication administration
b 1.3: Approach ding to both doctor’s order and the right to correct

drug administration

Theme 2: Correct answer tracking approach

+Subtheme 2.1: Monitoring vital signs only
+Subtheme 2.2: Following only negative responses

Theme 3: Follow-up status of nurses after drug administration

*Subtheme 3.1: Insufficient number of nurses

*Subtheme 3.2: Ineffective time management due to workload

+Subtheme 3.3: The burden of monitoring drug effects on the patient and/or patient's
relatives

Figure 2. Overview of themes and sub-themes

N7: “After the examination of the patient, the doctor
gives the order, the drug is brought from the pharmacy,
the drug is administered to the patient in a controlled
manner and then the effects are observed.”

Subtheme 1.2: Approach according to the right to
correct medication administration

A number of nurses mentioned the right to admin-
ister the correct medication other than the physician’s
order; some examples of the participants’ statements
about “the right to administer the correct medication”
are given below.

N1: “I remember the right dose, the right medicine,
the right patient, the right time. I think it was eight
rights.”

N3: “To adjust the dose of the drug well and admin-
ister it correctly by confirming the patient, the most im-
portant thing is to adjust the dose of the drug well.”

Né6: “To administer the right medicine to the right
patient at the right time in the right route and dose.”

N8: “Right drug, right dose, right patient, right time,
right route, right form of medication, right record, right
response.”

Subtheme 1.3: Approach according to both physi-
cian’s order and the right to correct drug administration

Among the nurses who participated in the study,
there were some who stated that it should be done ac-
cording to “both the physician’s order and the right
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to administer medication” Sample participant state-
ments are given below.

N2: “We should administer to the patient as required
according to the order given by the physician. The right
medicine, the right patient, the right dose.”

NO: “After the examination of the patient, the physi-
cian gives the order, the drug is brought from the phar-
macy, the drug is administered to the patient in a con-
trolled manner and then the effects are observed. Right
dose, right time, right patient, right route, right effect,
right record.”

N12: “Medicines should be used within the time
recommended by the doctor. Medicines should not be
interrupted, increased, or decreased without consulting
a doctor. They should be used without skipping doses.
Right answer, right medicine, right dose, right patient,
right way.”

Theme 2: Correct answer tracking approach
After medication administration, nurses assess the pa-
tient (e.g., pain level) to monitor whether the medica-
tion has had the intended effect and whether any ad-
verse effects have occurred. When nurses were asked
about monitoring the correct medication effects, they
focused only on vital signs and negative responses. In
the interviews conducted on monitoring drug effects,
participant nurses stated that they monitored vital
signs (N1, N5, N7, N8, N12) and negative responses
(N4, N6, N9). Examples of nurses’ statements about
monitoring vital signs are given below.

Subtheme 1: Monitoring only vital signs

Nurses mentioned that they mainly monitored
only vital signs after drug administration. They em-
phasized that vital signs are important in terms of
symptoms in the body. They also stated that they also
monitored blood glucose levels.

N1: “I consult a specialist. I follow vital signs and
monitor blood glucose.. I pay attention to skin reactions.
I keep the patients under observation for a while against
complications and side effects of the drug”

Nb5: .. Attention should be paid to vital signs such
as respiration...”

N7: “..I check values such as blood pressure and fe-
ver with care.”

N8: “..I constantly check values such as blood pres-
sure and fever.”
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Table 1. Characteristics of the nurses interviewed

. . . L Weekly Number of patients
Age Gender Education status ~ Working year Working clinic X X .
working hours given daily care
N1 38 Female License 25 Internal medicine 45 14
N2 37 Female License 12 Internal medicine 45 12
N3 45 Female License 19 Surgery 40 8
N4 35 Female License 12 Internal medicine 45 12
N5 48 Female License 13 Internal medicine 40 9
N6 33 Male Postgraduate 11 Intensive care 40 16
N7 31 Male Postgraduate 9 Surgery 40 15
N8 32 Female Postgraduate 10 Internal medicine 45 15
N9 28 Female License 7 Intensive care 40 10
N10 32 Male License 8 Surgery 45 25
N11 32 Male License 9 Surgery 50 12
N12 29 Female License 7 Intensive care 50 10
*N: Nickname
Table 2. Distribution of nurses’ descriptive characteristics and drug administration behaviors (n=192)
Characteristics (Mean+SD)
Age 30.46+6.96
Working year 7.1£6.31
Weekly working hours 44.92%5.71
Number of patients given daily care 15.42+11.89
Checking the drug package insert before administering medication n (%)
Yes 104 (54.2)
No 10 (5.2)
Sometimes 78 (40.6)
Obtaining drug and food allergy history before the application
Always; I think it is a vital situation. 143 (74.5)
I only question drug allergies. 44 (22.9)
No; I think the doctor is questioning. 4(2.1)
No; the patient would have told me if he was allergic. 1(0.5)
Reporting unexpected side/toxic effects
Yes 188 (97.9)
No 4(2.1)

N12: “..I monitor vital signs and measure blood glu-
cose.”

Examples of statements that nurses monitored
drug effects only in terms of negative responses are
given below.

N4: “I go to the patient periodically to check the pa-
tient’s condition and check whether there are conditions
such as blood pressure oxygenation, redness, and swell-

ing.
N6: ‘T stay in contact with the patient and check
blood pressure and temperature.”

N9: “..Allergic reaction and pulse blood pressure
spo2 Vascular access, reactions that may occur in the

body (swelling, redness, etc.).”

Theme 3: Follow-up status of nurses after
drug administration
Nurses talked about their implementation of the right
response principle. The majority of the nurses shared
their views on why they did not or could not follow the
right response principle. They especially emphasized
the low number of nurses per patient, high workload,
and lack of time. In addition, they also mentioned that
in case the nurses could not follow the right response
principle, they put this responsibility on the patient.

Subtheme 3.1: Insufficient number of nurses

The nurses mentioned that they had difficulty in
complying with the “rights” in drug administration,
especially in following the right response principle.
They stated that the main reason for this was the sparse
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number of nurses per patient and the fact that all pa-
tients were cared for by a single nurse in the inpatient
ward during night shifts. They also mentioned that
nurses do not have time to realize the right response,
especially due to the insufficient number of nurses.

N3: “I think I did my best in accordance with the
rights, but the number of patients per nurse is too high.
In this case, it is not possible for me to follow up with
each patient after administering medication. Sometimes
we only intervene when a complication develops in the
patient after administering the medication. Unfortu-
nately..”

N11: “I am aware that adverse effects that may de-
velop after administering medication are a great risk for
both patients and nurses. However, the clinic where I
work is very busy and I have to care for many patients.
Which patient can I follow in this situation? Sometimes
I just check my patient by asking “Are you okay?” but I
don’t have time to follow up because I have too many
patients waiting. “

Subtheme 3.2: Ineffective time management due to
workload

Nurses mentioned that the workload of nurses is
high due to the sparse number of nurses. It was ob-
served that all nurses interviewed agreed on this issue.
The nurses mentioned that they have many workloads
in the clinic, such as the high number of patients, not
only patient care but also documentation procedures,
patient records, ensuring the general order of the clin-
ic, cleaning the materials, and not having enough time
for medication follow-up. Sample statements are given
below (N7, N9).

N7: “The right response principle needs to be con-
trolled and monitored by all nurses. But I do not only
provide patient care in the clinic, I also have many other
duties. Since we have very few nurses, the workload of
the existing nurses is very high. So when we work in the
clinic, our priority is actually to catch up. Therefore, I
do not have enough time to monitor the effect of drug
administration.”

NO: “There is an urgent need to regulate the number
of patients per person and the number of nurses. I think
that many of my colleagues do not have the opportunity
due to their busy work schedules. Working conditions
must be improved for both the profession and the pa-
tient. However, I have so many patients and work to do
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that I do not have time to evaluate the effects of medica-
tion.”

Subtheme 3.3: The burden of monitoring drug effects
on the patient and/or patient’s relatives

The nurses mentioned that they mostly monitor
vital signs for the right response. However, they also
stated that they asked both the patient and the pa-
tient’s relatives to follow the effects of drug applica-
tions. Throughout the qualitative interview, the nurses
generally mentioned about their heavy workload, not
having enough time which prevent them regularly fol-
lowing up with the patients directly. For this reason, it
appears that the nurses delegate the responsibility for
medication administration follow-up to the patients
and/or their relatives.

N1: “T check whether there is any bad situation by
observing and asking questions, and I check values such
as blood pressure and fever by paying attention to them.
I tell the patient that when he/she feels bad, he/she or
his/her relatives should inform us.”

NG5: “I tell patients and their relatives about allergy
symptoms and drug complications and ask them to in-
form me when these symptoms are seen in the patient.”

—
DISCUSSION AND CONCLUSION

Five rights of medication management have been de-

veloped to guide nurses to administer medicines safely
and correctly. These are the right patient, right drug,
right dose, right route, and right time. However, over
time, errors in medication administration have in-
creased. The correct rights in medicines management
have been reviewed, and while the basic rights have re-
mained constant, different information on new rights
has been put forward. Other proposed rights include
the right to refuse, right information, right questions,
right challenges, right reason, right advice, right edu-
cation, right preparation, right assessment data, right
documentation, right frequency, right date, right drug
approach, right drug-drug interaction, right assess-
ment, and finally, the right response or outcome (4,18).

In the literature, there are studies on five correct
rights in the drug method (8,19,20). However, the
number of studies including the right to correct re-
sponse/evaluation, which is among the rights, is rela-
tively low (19,21).
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The Joint Commission (2021), an accreditation
body in health services, provides implementation
standards for the improvement of health organiza-
tions. The organizations 2021 patient safety goals for
hospitals include the importance of medication man-
agement in terms of patient safety practices. These
goals comprise recommendations for medication
practices, including right-to-know recommendations.
Unfortunately, non-compliance with institutional or
manufacturer policies and acts of negligence remain
a common cause of medication administration errors
(22). In addition, important medication administra-
tion rights, including right route, right patient, right
time procedures, patient-directed preparation of drug
doses and monitoring of reactions to the drug, i.e., the
correct response steps, are not consistently followed.
These situations cause medication administration er-
rors and put both patients and nurses at risk (23,24).

Positive and negative effects of the drug should be
monitored in patients depending on drug applications.
Improvements in the disease process should be moni-
tored depending on drug applications. However, in
some cases, patients may develop unwanted side effects
due to drug administration (25). Since nurses adminis-
ter most medications in health care settings, they have a
unique position in the health care team to monitor the
patient’s response to medication. For this reason, nurses
need to monitor their patients to follow the positive and
negative effects, to take precautions against adverse ef-
fects that may develop, and to apply interventions. They
should usually be present when an adverse effect occurs
and be involved in taking appropriate measures to im-
prove the problem accordingly (26,27).

In one study, nurses were observed during drug ad-
ministration over a period of twelve months. According
to the results of the study, it was reported that 57.7% of
the nurses made at least one error during medication
administration and the second most common error
was the correct response (27.5%) (28). Castaneda et al.
conducted a study on the use of simulation to improve
the medication management competence of nursing
students. According to the results of their study, it was
stated that 54.2% of the students did not perform the
correct response step, while the students mostly did the
right patient, right dose, right way, right time rights cor-
rectly (29). In a study by Mohammed et al. (2022), it

was reported that 6.2% of the nurses followed the cor-
rect response right incorrectly. In another observational
study, it was determined that 88.0% of the nurses prac-
ticed the right to the correct answer (30). In our study, it
was found that 97.9% of the nurses reported unexpected
side/toxic effects and 58.3% attended the patient at cer-
tain intervals to check. After the qualitative interviews
with the nurses, most of the nurses stated that the right
to administer medication should be done according to
the physicians order. Very few of the nurses were able
to count correct drug administration as five rights. In
this case, we can say that nurses lack knowledge about
the right to administer medication. At the same time,
the fact that the nurses stated that they administered
according to the physicians order, suggests that they
were not sufficiently informed about their duties, roles
and responsibilities. In addition, it is also seen that the
correct response follow-up of nurses is not high. There-
fore, nurses should first be informed to remind them of
their duties, authorities and responsibilities, followed
by training on the correct rights for drug administra-
tion. When we compare the results of our study with
the studies in the literature, it is seen that there are dif-
ferent results regarding the right to correct response. It
may be recommended to investigate the reasons for this
difference, to review the policies implemented in stud-
ies with high right to correct response and to compare
them with study regions with low results.

There are multiple reasons for medication admin-
istration errors (31). In studies conducted in the lit-
erature, some of these reasons are stated as follows:
professional factors (such as lack of experience, edu-
cation, lack of communication skills), organizational
factors (high number of patients, insufficient number
of nurses, high workload of nurses), work-related fac-
tors (such as workload, relationships with other col-
leagues) and personal factors (such as nurses’ health
status, fatigue, lack of initiative in resolving drug-re-
lated doubts). The high workload of nurses and lack
of training in drug administration in particular are
stated as the main reasons (30,32). It has been stated
in some studies that insufficient time and distractions
are the most common factors in errors made in drug
administration (24,33). Similarly, in our study, nurses
mentioned that they and their colleagues did not have
time to realize the right of correct response due to the
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sparse and insufficient number of nurses per patient. In
addition, all the nurses stated that their workload was
too high with the shortage of nurses. At the same time,
they revealed that they not only provide patient care in
clinical practice but also have many additional duties.
As a result of the combination of all these reasons, the
nurses stated that they did not have sufficient time for
correct response monitoring. According to these results,
it is recommended to determine the ideal ratio of the
number of nurses per patient and to increase the num-
ber of nurses to ensure accurate drug response monitor-
ing (34). At the same time, we can also suggest that the
workload of nurses should be regulated by discussing
with hospital administrators the factors that make it dif-
ficult to follow up the correct response.

While nurses participate in training and skill com-
petency assessments related to safe medication admin-
istration, difficulties encountered in a busy working
environment can affect their behavior (33). They need
support in situations such as insufficient number of
nurses and lack of time. Allocating the necessary time
to complete each step of the five rights and identify-
ing practice situations that contribute to interruptions
or distractions, can reduce errors and prevent adverse
effects (35)

One of the striking points in the qualitative inter-
views was that some nurses stated that they asked both
the patient and the patient’s relatives, to monitor the
effect of drug administration. They stated the reason
for this as excessive workload and lack of time. No
study on this issue was found in the literature, howev-
er, the right response is the responsibility of the nurse.
Therefore, it may be recommended to make necessary
arrangements by considering the reasons for nurses
not practicing the right to a correct answer.

The limitations of the study include the fact that it was
conducted in a single center and in the departments (in-
ternal medicine, intensive care, and surgery) of health in-
stitutions, where most drug administration is performed.

According to the results of our study, while the ma-
jority of nurses stated that they reported unexpected/
adverse effects, on average, half of the nurses stated that
they checked the patients at certain intervals. At the
same time, the nurses stated that they could not apply
the right to correct response due to a lack of knowl-
edge about the right medication, practicing according
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to the physician’s order, high workload, sparse num-
ber of nurses, and lack of time. As a result, some of the
nurses stated that they gave the responsibility of correct
response follow-up to the patient or the patient’s rela-
tives. According to the results of our study, it is recom-
mended that the reasons for not implementing the right
response should be evaluated, and the number of nurses
should be increased, workload should be regulated, and
training should be organized for nurses regarding the
right to administer correct medication and in particular,
regarding the importance of correct response. It is also
recommended that nurses receive training and counsel-
ling on their duties, authorities and responsibilities.
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The state of knowledge of nurses
and factors influencing it regarding
vegetarian/vegan diet

Hemsirelerin vejetaryen/vegan beslenme
hakkindaki bilgileri ve etkileyen faktorler

Abstract

Aim: This descriptive and cross-sectional study aims to investigate the knowledge of nurses
and the factors influencing it regarding the vegetarian/vegan diet.

Methods: This study was conducted at a university hospital with the participation of 213
nurses. Data were collected using the “Sociodemographic Data Form,” “Vegetarian/Vegan
Diet Knowledge Test,” and “Vegetarian/Vegan Diet Opinion Form”. Data were analyzed by
number, percentage, Pearson Correlation, One-Way Analysis of Variance, and Independent
Sample T-Test.

Results: The mean age of the nurses was 31.21+7.56 years, 86.4% of which were women,
53.5% were single, and 70.4% had bachelor’s degrees. The nurses’ knowledge test score was
8.68+3.81 on average (min=0, max=16). Only 27.2% of the nurses correctly answered the fol-
lowing item: “People on a vegetarian/vegan diet could get all the essential amino acids with
their diets”. The nurses who are married or have completed postgraduate education achieved
higher knowledge test scores (p<0.05).

Conclusions: Nurses have limited knowledge about vegetarian/vegan diets. Nurses should
keep up with up-to-date information about diet types for evidence-based practices.
Keywords: Knowledge; nursing; vegan; vegetarian

Oz

Amag: Bu calisma, hemsirelerin vejetaryen/vegan beslenmeye iliskin bilgilerini ve etkileyen
faktorleri ortaya koymak amaciyla tanimlayici ve kesitsel tipte yapilmistir.

Yontemler: Bu calisma bir Universite hastanesinde 213 hemsirenin katilimi ile gerceklestirilmistir.
Veriler “Sosyodemografik Veri Formu”, “Vejetaryen/Vegan Beslenme Bilgi Testi” ve “Vejetary-
en/Vegan Beslenme Gortis Formu” kullanilarak toplanmistir. Veriler sayi, yizde, Pearson Kore-
lasyon, One-Way Tek Yonlu Varyans Analizi ve Bagimsiz Orneklem T-Testi ile analiz edilmistir.
Bulgular: Hemsirelerin yas ortalamasi 31.21+7.56 yil olup, %86.4'0 kadin, %53.5’i bekar ve
%70.4°0 lisans mezunudur. Hemsirelerin bilgi testi puani ortalama 8.68+3.81dir (min=0,
max=16). Hemsirelerin sadece %27.2'si “Vejetaryen/vegan beslenen bireylerin diyetleri ile
gerekli amino asitlerin tamamini alabilirler” maddesini dogru cevapladi. Evli ve lisanststl
egitimini tamamlamis hemsirelerin bilgi testi puanlari daha ytksek bulundu (p<0.05).
Sonuglar: Hemsireler, beslenme turleri hakkinda bireyleri, aileleri ve toplumu dogru bilgile-
ndirmek, bakim vermek, bireyin gtinltk yasamina rehberlik etmek ve kanita dayall uygulama-
lara temel olusturmak icin gtincel bilgileri takip etmelidir.

Anahtar Sozciikler: Bilgi; hemsirelik; vegan; vejetaryen
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INTRODUCTION

There has been an emphasis in recent years on the need
to obtain detailed information about eating habits to
better understand the nutritional status and prob-
lems of healthy/sick individuals (1-3). Geographical,
climatic, and agricultural characteristics of the place
where the individual lives and the beliefs, traditions,
and socioeconomic status are the main factors that
shape people’s eating habits (2-3). When assessing the
nutritional status of individuals, it is generally consid-
ered whether the total food consumed daily meets the
energy and nutrient needs (4,5). Research, however,
puts into question the understanding that “proper nu-
trition” is related to longer life and good health as well
as what proper nutrition actually is and how we should
eat (4). There is an increasing number of people go-
ing on diets styled with different purposes and based
on different principles, adopting these diets as part of
their lifestyles in recent years (6,7). Vegetarian diet,
pescatarian diet, paleo diet, ketogenic diet, planetary
health diet, diabetic diet, and gluten-free diet are some
of these dietary styles (8).

Vegetarianism, the most popular of alternative
diets, includes mainly consumption of plant-based
foods. The types of vegetarian diets differ according to
food limitations (6,9) (Table 1). Although veganism is
a subtype of a vegetarian diet, it should be considered
separately. It is described as a radical end of vegetari-
anism (10% of vegetarians are vegans) (10,11). The
vegan diet has several benefits for health, both physi-
cal and environmental, as foods of animal origin are
restricted. Adopting a vegan diet can provide numer-
ous health benefits, including improved heart health,
lower diabetes risk, better weight management, and a
decreased likelihood of certain cancers (12-15). Ad-
ditionally, it can contribute to environmental sustain-
ability by reducing greenhouse gas emissions, conserv-
ing water, and minimizing land use (16,17). According
to the Academy of Nutrition and Dietetics, properly
organized vegetarian diets, including vegan diets, are
adequate in terms of health and nutrition and may be
beneficial for preventing and treating some diseases
(12-15). As an example, cross-sectional studies with
vegetarians and vegans have shown that these indi-
viduals have lower body mass indices and plasma cho-
lesterol concentrations compared to non-vegetarians

(omnivores) (18).

Looking at examples from the world, 600.000 peo-
ple (1.6% of the population) in England are vegan (19),
and 3-5% of the USA population are vegetarian and
vegan, respectively (20). In Turkey, it is estimated that
5% of the population is vegetarian and 10% of them
(80,000) are vegans (11,21). Although more and more
people choose alternative diets, health profession-
als lack knowledge about vegetarian/vegan nutrition.
(22,23). This lack of knowledge may impact healthcare
and patients’ access to evidence-based practices (7).

The number of vegans grows faster than the number
of vegetarians (11). Among the major drivers of this are
the concerns about the negative effects on the environ-
ment, health, and economy arising from diets rich in
animal products. The main idea behind a vegan diet is
to refuse the use of all kinds of products of animal origin
(7,13,14). Vegans describe this as a lifestyle, not a diet,
because of their compassion for animals and because
they think it has a positive effect on their health. (11).

Nurses as professionals who spend the most time
with patients should consider patients’ daily living ac-
tivities holistically (6,22,23). Given the nurses’ role as
primary care providers, they are in the best position to
ensure a patient is well-fed (22). They are responsible
for observing the food intake of patients, assessing
their nutritional status, and providing dietary educa-
tion (22,24). The most common cause of wrong diet or
diet attempts is the lack of nutritional knowledge (24).
One study found that doctors provide dietary advice
2.8 times a day and nurses 2.7 times a day (21). There
are some situations when all healthcare profession-
als, not just dietitians, need to inform patients about
their diet. Nurses need knowledge and skills regard-
ing nutrition to prevent patients from deteriorating
and to guide them on possible new alternative diets
that are becoming increasingly common. Although a
vegan diet may seem easy to follow, many nurses may
not have the right knowledge about vegan nutrition
(6,22-24). It is important to know the reason for the
individual’s diet choice and possible deficits and to
guide them correctly. For example, a vegan individual
should be aware of the risk of B12 deficiency and how
to supplement it (8). Nurses should possess basic in-
formation about the alternatives to the diets preferred
by the people they care for.
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Vegans in Turkey may have difficulties living ac-
cording to their beliefs. Most individuals in Turkey are
Muslims (25). Islam does not allow for the torture of
animals. On the other hand, Muslims offer animal sac-
rifices (26). According to a study investigating beliefs
and vegetarianism/veganism, vegan Muslims want to
maintain their religious identity while continuing to
live as vegans. Some of them have mentioned that the
notion of sacrifice in Islam has changed over time and
it is no longer correct to religiously sacrifice animals
(27). Vegan individuals in Turkey are also suscept to
doubt in terms of their piety (27). Nurses should ad-
vocate for the rights of patients, including the choice
of diet. They can also guide patients through a healthy
and safe way to continue an alternative diet using
evidence-based information. From the perspective of
this study, which is of special importance for Turk-
ish dietary habits, gains a special importance for our
country.

In a study investigating nursing students’ knowl-
edge about the vegan diet, 73% of the students con-
sumed animal products daily and 27% weekly, they
possessed the basic knowledge of the vegan diet but
limited knowledge of the ethical and environmen-
tal considerations (22). In a study conducted to de-
termine the knowledge, attitudes, and behaviour of
physicians regarding vegetarian/vegan diets, only 1%
of the participants were vegetarian/vegan, and 94.8%
had not received training on the health effects of the
vegetarian/vegan diet before (28). There is limited re-
search on health professionals’ knowledge of vegetar-
ian/vegan nutrition. The fact that nurses hold negative
and factually wrong opinions about vegetarian/vegan
nutrition may cause the patients to underestimate
their nutritional expertise and experience stress dur-
ing care. Thus, it may be a barrier for the individual to
receive holistic nursing care. This study aims to deter-
mine nurses’ knowledge and influencing factors about
the vegetarian/vegan diet and thus, to raise awareness.

I
METHODS

Aim and design

This descriptive and cross-sectional study aimed to

investigate nurses’ knowledge about vegetarian/vegan
diets and the factors affecting it.
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Research questions

1. What is the knowledge level of nurses about veg-
etarian/vegan diets?

2. What are the factors affecting the knowledge level
of nurses about vegetarian/vegan diets?

Participants and sample size

We collected the study data in a training and research
hospital in the University of Health Sciences, between
October 1, 2021, and April 1, 2022. The sample size
of the study was calculated using the G*Power 3.1.9.7
program and more precisely, the one-way analysis of
variance. The required sample size was calculated at
213 by taking 0.25 effect size (d = 0.25), 5% margin
of error (a = 0.05) and 80% power (1-B = 0.80) into
account (29,30).

Measurements

The data of the study were collected from nurses work-
ing in the hospital during the day shift. The researcher
interviewed the nurses in the clinic (intensive care,
surgical, internal medicine, outpatient clinic, man-
agement, eye/ear-nose-throat, pediatrics, emergency,
etc.) where they worked, explained the purpose of the
study, and obtained their written informed consent.

» «

Then the “Sociodemographic Data Form”, “Vegetarian/
Vegan Diet Knowledge Test” and “Vegetarian/Vegan
Diet Opinion Form” were filled. It took a total of 20
minutes.

Sociodemographic Data Form: The form includes
questions prepared by the researchers. It contains 13
questions about participants’ sociodemographic char-
acteristics (age, gender, marital status, educational sta-
tus etc.), their eating habits (diet etc.), and their expe-
riences regarding the vegetarian/vegan diet (trying a
vegetarian/vegan diet, any acquaintance on a vegetar-
ian/vegan diet, training on the health effects of veg-
etarian/vegan diet, etc.) ( (2,8-12).

Vegetarian/Vegan Diet Knowledge Test: It includes
knowledge-based questions. These questions are an-

»

swered by the participants as “Right”, “Wrong” or “Un-
decided” Each question given a correct answer scored
1 point whereas incorrect answers or undecided an-
swers scored 0. The lowest score to be obtained from the

knowledge test is 0 and the highest is 17. Participants’
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answers were evaluated as either correct or incorrect
based on the literature published by scientific organi-
zations (2,6,8,11,22,28,31,32). The knowledge test was
evaluated by 5 experts (3 academicians from the De-
partment of Nutrition and Dietetics and 2 academicians
from the Department of Nursing). Items were rated by
experts as “appropriate”, “must be changed” or “not ap-
propriate”. The items achieved their final form following
the feedback of the experts (Item Content Validity In-
dex-I CVI=0.91). The Kuder Richardson (KR-20) score
for the Vegetarian/Vegan Diet Knowledge Test was
found to be 0.772, indicating acceptable internal consis-
tency for the knowledge test (33).

Vegetarian/Vegan Diet Opinion Form: It includes
an open-ended question in which nurses are asked to
write any thoughts about the vegetarian/vegan diet.

Ethical approval

This study was approved by Hamidiye Scientific Re-
search Ethics Committee (date: 01.10.2021, decision
no: 30/11). We obtained written permission from the
hospital and each participant for data collection.

Statistical analysis

We used IBM SPSS Statistics version 21 (IBM Inc., Ar-
monk, NY, USA) for data analysis. The nominal vari-
ables were evaluated using frequency and percentage,
while the ordinal variables were evaluated using mean
and standard deviation. The Kolmogorov-Smirnov
Test showed normal data distribution. For this rea-
son, Pearson Correlation, One-Way ANOVA, and In-
dependent Sample T-Test were used to compare the
mean test scores.

I
RESULTS

The mean age of the individuals in the study was
31.21£7.56 years, 86.4% of whom were women, 53.5%
were single and 66.2% had no children. As for edu-

cation and experience, 70.4% had a bachelor’s degree,
32.9% had professional experience for 1-5 years and
over 10 years, most of them worked in intensive care,
internal medicine and surgical clinics, and outpatient
clinics. Moreover, 97.2% of them were omnivorous,
88.7% had never tried a vegetarian/vegan diet at any
time in their lives, 68.1% did not have any acquain-

tance following a vegetarian/vegan diet, 73.7% did
not have a pet at home, 89.7% had not received any
training on vegetarian/vegan diet, and 93.0% had not
cared for a patient on a vegetarian/vegan diet (Table 2).
The nurses’ average Vegetarian/Vegan Diet Knowledge
Test score was 8.68+3.81 (Min=0, Max=16) (Table 2).

When the sociodemographic characteristics of
the nurses and their vegetarian/vegan diet knowledge
levels were compared, married nurses scored higher
than singles (p<0,001). The nurses with postgraduate
degrees scored higher on the knowledge test than the
nurses with bachelor’s degrees (p<0.05). The knowl-
edge test scores of the nurses who had acquaintances
or relatives on a vegetarian/vegan diet were also high-
er (p<0.05). There was no difference between nurses’
concerning other sociodemographic characteristics
and knowledge test scores. (Table 2.).

When we look at each item in the Vegetarian/Veg-
an Diet Knowledge Test, 15 of them were answered
correctly by most nurses, respectively. Item 9 (61.5%),
Item 10 (64.8), Item 12 (62.0%), and Item 16. (76.5%)
received correct answers from most of the nurses.
Very few of the nurses got Item 4 (26.8%) and Item 6
(27.2%) right. One of the most incorrectly answered
items (Item 6.) stated that people on a vegetarian/
vegan diet could get all the essential amino acids with
their diets. For Item 17, half of the nurses gave the
correct answer (46.5%), while half were undecided
(44.1%). Other answers can be found in Table 3.

In the Vegetarian/Vegan Diet Opinion Form used
in this study, some of the nurses provided the follow-
ing statements about the vegetarian/vegan diets:

— “The vegetarian/vegan diet is healthy but difficult
to maintain in social life”

- “I'do not approve of the vegetarian/vegan diet”

- “I find it right as a philosophy, but it is difficult
to maintain. There should be more vegetarian/vegan
options in cafes and restaurants”

- “Animal-based foods should also be consumed
for proper nutrition”

- “T'would like to try it, but I can't give up the taste
of meat”

- “Doing a vegetarian/vegan diet makes you feel
restricted, can’t we even eat eggs!”

A vegan nurse participating in the study also add-
ed:
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Table 1. Varieties of vegetarian diet type

Diet

Features

Lacto-vegetarian diet

Aside from plant foods, only milk and dairy products as foods of animal origin can be consumed.

Ovo-vegetarian diet

Aside from plant foods, only eggs as foods of animal origin can be consumed.

Lacto-ovo vegetarian diet

Aside from plant foods, products the animals yield when they are alive such as milk and eggs can be consumed.

Semi-vegetarian diet

Aside from plant foods, poultry and fish can be consumed less than once a week and more than once a month.
Eggs, milk and derivatives can be consumed in the semi-vegetarian diet.

No animal products can be consumed in a vegan diet. Vegans do not eat animal foods and they do not wear

Vegan diet
animal fat.

clothes made of wool, silk, leather because they are obtained from animals, nor do they use products containing

- “People’s habits and commitment to comfort pre-
vent them from researching and finding the truth. The
rigid prejudices against vegan diets in people working
in healthcare are sad and startling. There should be
more scientific studies”

—
DISCUSSION AND CONCLUSION

A plant-based diet is based on foods that come from

plants and includes no ingredients from animals. Such
diets include vegetables, whole grains, legumes, nuts,
seeds, and fruits (34). Individuals may choose a plant-
based diet for many different reasons, such as a posi-
tive impact on their health, animal protection, envi-
ronmental concerns, or individual preferences. These
diets can support the health of an individual at any age.
As with any diet, plant-based eating should be planned
to meet the person’s nutritional needs (31). Nurses
spend more time with patients than all other health-
care professionals and play an important role in plan-
ning their daily life activities. They should have basic
information about alternatives to the diets preferred
by the individuals they care for (7). Nurses who do not
have sufficient information about the nutritional pref-
erence of the individual may experience stress while
giving care. It may even cause them not to respect the
preferences of the individual (23). There is no study
showing the nurses’ perspective on vegetarian/vegan
diets in Turkey, and studies around the world are lim-
ited (7,22). In the study, 15 items were answered cor-
rectly by the majority of the nurses’ but the mean score
from the knowledge test on vegetarian/vegan diet was
only 8.68+3.81 out of 17 points, indicating that nurses
possess insufficient knowledge about the vegetarian/
vegan diet (Table 2.).
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Married individuals are familiar not only with
their preferences but also with the needs or prefer-
ences of other people and age groups. Likewise, if the
nurses live with or have close relationships with people
choosing a vegan diet, they are better informed be-
cause it has become a part of their lives (22). In this
study, the nurses who are married or have vegetarian/
vegan-fed relatives scored higher on the knowledge
test (p=0.000, p<0,001 and p=0.043, p<0.05) (Table 2.).

The nurses who finished postgraduate education,
too, scored higher on the knowledge test (p<0,05).
(Table 2.). This suggests that nursing education should
continue after graduation for holistic nursing care.

In the study, only 41.3% of the nurses knew that a
vegetarian-vegan diet would not cause folic acid defi-
ciency (Item 1.) (Table 3.). Folate is the natural form
of vitamin B9 that is water-soluble and naturally found
in many foods. A wide variety of foods (turnip greens,
spinach, romaine lettuce, asparagus, Brussels sprouts,
broccoli, beans, and peanuts) naturally contain folate
(35). A study comparing participant groups on differ-
ent diets reported that vegans consumed more fiber,
folate, vitamin C and E (36).

According to the study, 52.1% of the nurses knew
that a vegetarian/vegan diet could cause vitamin B12
deficiency (Item 2.) (Table 3.). The majority of the
nurses recognised that individuals on vegan diets
were at risk for vitamin B12 deficiency. Vitamin B12
(cobalamin) is an essential nutrient. It is required for
nervous system functions, DNA synthesis, and ho-
mocysteine metabolism (37). Vitamin B12 requires
supplementation for people with a plant-based diet
because it is found only in animal products. Vitamin
B12 is found in yeast, fortified cereals, and plant milk
(soy, almond, oat), but it cannot meet the need because
of its low contents. (8).
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Table 2. Sociodemographic information’s, mean scores and statistically significant differences between groups (n:213)

Knowledge Score

Characteristic Mean+SD Range Test value P
Mean+SD
Age (years) 31.21+7.56 20-52 8.68+3.81 r=0.109 °0.113
n %
Gender
Female 184 86.4 8.6+3.9
t=-0.623 *0.536
Male 29 13.6 9.0+2.7
Marital status
Single 114 53.5 7.8+3.9
- t=-3.594 °0.000*
Married 99 46.5 9.6+3.5
With children
Yes 72 33.8 9.243.6
t=1.509 ©0.133
No 141 66.2 8.4+3.8
Educational status
Bachelor’s degree 150 70.4 +
t=-2.584 ©0.010**
Postgraduate 63 29.6 9.74£3.5
Professional experience
0-1 years 32 15.0 7.1+4.4
1-5 years 70 32.9 8.6+3.8
F=1.325 0.185
5-10 years 41 19.2 9.4+3.3
> 10 years 70 32.9 9.0+3.5
Working unit
Intensive care 49 23.0 8.1+3.9
Surgical 45 21.1 8.8+3.5
Internal medicine 43 20.2 8.3+4.0
Outpatient clinic 31 14.6 9.84+2.0
Management 9 4.2 9.3+5.0 F=1.240 0.240
Eye/Ear-Nose-Throat 9 4.2 7.4+2.9
Paediatrics 9 4.2 9.5+2.0
Emergency 11 5.2 7.4%2.2
Other 7 3.3 9.7+3.6
Diet
Omnivore 207 97.2 8.6+3.7
Vegetarian 1 0.5 15
Lacto-vegetarian 2 0.9 7.0+1.4
Pescatarian 2 0.9 10.5+4.9
Vegan 1 0.5 15
Triying a vegetarian/vegan diet
Yes 24 11.3 10.9+3.0
No 189 88.7 8.3+3.8
Any acquaintance on a vegetarian/vegan diet
Yes 68 319 43,
t=-2.032 °0.043**
No 145 68.1 8.3+3.9
Has pet at home
Yes 56 26.3 8.6+4.6
t=0.016 ©0.989
No 157 73.7 8.6+3.4
Training on the health effects of vegetarian/vegan diet?
Yes 22 10.3 10.2+3.6
No 191 89.7 8.5+3.8
Cared for a patient on a vegetarian/ vegan diet
Yes 15 7.0 9.1+4.5
No 198 93.0 8.6+3.7

SD: Standard Deviation, Knowledge Score: Vegetarian/Vegan Diet Knowledge Test Score, a Pearson Correlation, b Independent sample
T-Test, c One Way Anova, * p<0,001, **p<0,05
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Table 3. Nurses’ knowledge about vegetarian/vegan diet

Items Questions Correct Answer Nurses’ Response (n:213)
. Right Wrong Undecided
Right/Wi
g ons n (%) n (%) n (%)

Vegetarian/vegan diet causes folic acid deficiency. Wrong 73 (34.3) 88 (41.3)* 52 (24.4)
Vegetari diet itamin B12

ege.arlan/vegan iet causes vitamin Right 111 (52.1)* 60 (28.2) £2(19.7)
deficiency.
Vegetarian/vegan diet causes vitamin D deficiency. Wrong 61 (28.6) 103 (48.4)* 49 (23.0)
Zinc bi(.)availabilitY. is higher in people not on Right 57 (26.8)* 49 (23.0) 107 (50.2)
vegetarian/vegan diets.
People on a vegetarian/vegan diet get more dietary Right 125 (58.7)* 24(113) 64 (30.0)
fibre.
People on a vegetarian/vegan diet cannot get all

Wi 98 (46.0 58 (27.2)* 57(26.8

the essential amino acids from the diet. rong (46.0) @27.2) (26.8)
Peoplé on vegetarian/vegan diet have lower body Right 78 (36.6)* 75 (35.2) 60 (28.2)
mass index values.
Vegetarian/ diet red hysical

cpetarian/vegatl dlet recuices pliysica Wrong 59 (27.7) 116 (54.5)* 38 (17.8)
performance.
Vegetarian/vegan diet is effective in reducing LDL Right 131 (61.5)* 19 (8.9) 63 (29.6)
cholesterol.
Vegetari diet red the risk of

ege. arlan/vegar} iet reduces the risk o Right 138 (64.8)" 29 (13.6) 46 (21.6)
cardiovascular disease.
Vegetarian/vegan diet reduces risk of diabetes. Right 120 (56.3)* 46 (21.6) 47 (22.4)
Vegetarian/ diet red isk of

c8¢ arlarjl vegan diet recuces risk o Right 132 (62.0)* 32 (15.0) 49 (23.0)
hypertension.
'Vegetarie?n'/ve'gan diet causes menstrual Wrong 27 (12.7) 110 (51.6)* 76 (35.7)
irregularities in women.
A vegetarian/vegan diet reduces sperm count in Wrong 24(11.2) 106 (49.8)* 83 (39.0)
men.
Well-planned vegetarian/vegan diets (with
supplements such as vitamin B12 as needed) are .

Right 118 (55.4)* 37 (17.4 58 (27.2
suitable for individuals and athletes at all stages of '8 (554) (17.4) (27.2)
the life cycle.
The reason why individuals prefer a vegetarian/
diet be to be healthier, for ethical

vegan diet may be to be hea 1er. or ethica Right 163 (76.5)* 4(19) 46 (21.6)
reasons, taste preferences, ecological, cultural or
religious considerations.
A vegetarian/vegan diet has fewer carbon Right 99 (46.5)* 20 (9.4) 94 (44.1)

emissions than diets based on animal sources.

* Correct answer option according to the knowledge test. Highest score for each item is in boldface. Abbreviations: n: Sample, LDL: Low-

density lipoprotein, %: Percentage

Another finding of the study, 48.4% of the nurses
correctly stated that a vegetarian/vegan diet would not
cause vitamin D deficiency (Item 3.) (Table 3.). Vita-
min D is obtained through the catalysis of ultraviolet
(UV) light. Provitamin D accumulates in the skin and
transforms into vitamin D form under the influence
of sunlight. It is an important vitamin with an active
role in bone health and development, cell growth, and
nervous system balance. Very few foods in nature con-
tain vitamin D. Although there is vitamin D in animal
products (beef livers, cheese, egg yolks), the most im-
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portant source of vitamin D is sunlight (38,39). Indi-
viduals are at risk of low vitamin D if they live in areas
with little sunlight, are overly protected from the sun,
or have dark skin. These individuals may need to take
vitamin D supplements or foods containing vitamin D
(40). While there has been some concern that vegetar-
ians/vegans might have inadequate vitamin D levels,
studies have shown that this is not the case (39,41).

In the study, only 26.8% of the nurses knew that the
bioavailability of zinc was lower in vegetarian/vegan
diets (Item 4.) (Table 3.). Zinc is the most abundant
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element after iron and is very important for the body’s
metabolic function. Individuals following plant-based
diets have lower plasma zinc levels than omnivores due
to phytate intake which reduces absorption. Food prep-
aration techniques, such as soaking and germinating
legumes such as beans, chickpeas, nuts, or fermenting
bread, can increase the bioavailability of zinc. Phytates
reduce the amount of zinc the body absorbs. Vegetar-
ians and vegans might benefit from taking zinc supple-
ments (13,15,42). When all findings are evaluated, it is
seen that individuals following a vegan/vegetarian diet
should be careful about vitamin B12 and zinc bioavail-
ability, and there is no difference in vitamin D deficien-
cy compared to individuals following other diets.

According to the study, 58.7% of the nurses knew
that people on vegetarian/vegan diets consume more
fiber (Item 5.), while 27.2% knew that they could get
all the necessary amino acids through such diet (Item
6.) (Table 3.). The Academy of Nutrition and Dietet-
ics reported that individuals who use different protein
sources and use the energy they receive while on plant-
based nutrition can get all the amino acids they need
(13,17). In addition, although short-term studies sug-
gest that high protein intake is beneficial (5), its long-
term effects on health are a matter of debate (17,43). If
nurses think that vegan/vegetarian individuals cannot
get the necessary amino acids, it may cause concern
that they will be harmed. This may cause conflicts in
the nursing care of the individual.

Only 36.6% of the nurses participating in our study
knew that the body mass index values were lower in
vegetarian/vegan diets (item 7.) (Table 3.). Studies
show that people on plant-based diets have lower aver-
age body mass (18,36,44).

In the study, 54.5% of the nurses correctly knew
that a vegetarian/vegan diet would not decrease physi-
cal performance (item 8.) (Table 3.). Like any diet, a
vegetarian/vegan diet can be based on processed foods
of poor nutritional quality or foods that are high in nu-
trients and rich in variety. Thus, a well-planned plant-
based diet not containing processed foods and includ-
ing fruits and vegetables would be beneficial whereas a
poorly planned plant-based diet may cause insufficient
intake of some vitamins and minerals (8,45). With a
well-planned herbal diet, athletes gain benefits such as
increased carbohydrate and energy intake, fruit and

vegetable consumption and regulation of acid-base
balance, reduction of oxidative stress, and recovery ac-
celeration thanks to antioxidant fruits (8).

In the study, 61.5% of the nurses correctly an-
swered that the vegetarian/vegan diet reduces LDL
cholesterol (item 9.), 64.8% knew that it reduces car-
diovascular disease risk (item 10.), 56.3% knew that it
reduces diabetes risk (item 11.) and 62.0% knew that
it reduces hypertension risk (item 12.) (Table 3.). The
plant-based diet has recently increased in popularity
due to its positive effects on general health and be-
cause it reduces cardiovascular diseases. Plant-based
diets, especially vegan diets, are associated with im-
provement in cardiovascular health and reduce the
occurrence of risk factors such as diabetes and hyper-
tension (3). It also reduces the risk of type 2 diabetes
and lowers HgAlc levels (46,47). A prospective study
in which nurses were followed for 32 years and health
workers for 26 years compared animal and vegetable
protein intakes and morbidity and mortality and con-
cluded that those who received their energy predomi-
nantly from animal proteins experienced more cases
of cardiovascular diseases than those who received
their energy from plant proteins (46). The same study
also found that protein intake from red meat was as-
sociated with higher mortality (45). Studies show that
a plant-based diet such as a vegetarian/vegan diet has
positive effects on cardiovascular health and reduces
the level of cholesterol in the blood (16). A healthy
diet poses an 11-24% lower risk of death than an un-
healthy diet (17,48). Many chronic conditions such as
cancer occur due to obesity, insufficient physical activ-
ity, and malnutrition (1,2). Studies indicate that a diet
that is mostly plant-based, restricts red and processed
meats, avoids refined carbohydrates, avoids simple
sugars, and restricts alcohol can be healthy and pre-
vent chronic diseases (1,2). It has been reported that
consuming non-starchy vegetables such as broccoli,
lettuce, and green beans was associated with a lower
incidence of stomach, mouth and larynx cancers (49)
and consuming foods rich in yellow, green and orange
carotene from cruciferous vegetables was associated
with less aggressive breast cancers (50). Processed red
meats such as salami and sausages are classified as car-
cinogenic, while red meats such as veal and lamb are
classified as potentially carcinogenic (2).
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According to the data from our study, 51.6% of
the nurses correctly knew that a vegetarian/vegan diet
would not cause menstrual irregularities (item 13.),
and 49.8% correctly knew that it would not decrease
the sperm count in men (item 14.) (Table 3.). Women
lose 10-42 mg of iron daily during menstruation com-
pared to 1 mg of iron in non-menstruating women
(51). Women are therefore advised to pay more atten-
tion to their iron intake during these periods. Plant-
based nutrition does not adversely affect the menstru-
al cycle and is recommended partially for increasing
fertility. Studies indicate that the intake of vegetable
protein instead of animal protein, and the high con-
sumption of fiber and low consumption of glycaemic
carbohydrates increase fertility (51,52). One study
highlights the relationship between animal protein
intake and increased risk of infertility (53). Women
(over 32 years old) who consume protein from plant
sources rather than carbohydrates or animal protein
have been reported to have a lower risk of infertility
(51-53). Mediterranean diet is also recommended as
a “pre-pregnancy diet” for individuals receiving in-
fertility treatment (54). According to a prospective
study comparing sperm quality between vegan diets
and non-vegan diets, people on vegan diets had higher
total sperm count and motile sperm percentage than
non-vegans (55). According to the literature, not only
does plant-based nutrition not reduce sperm count,
but it also increases their quality (54,55).

In the study, 55.4% of the nurses stated that well-
planned vegetarian/vegan diets (with supplements
such as vitamin B12 when necessary) are suitable for
individuals and athletes at all stages of their life cycle
(item 15.) (Table 3.). Vegetarian/vegan diets can be fol-
lowed at any age and under any circumstance (31). In
studies conducted on athletes of different age groups,
it is stated that plant-based nutrition is sustainable
(8,32). A study conducted with omnivorous, vegetar-
ian, and vegan pregnant women demonstrated that
the babies of vegan mothers had lower birth weights
than the babies of omnivorous mothers, but the birth
weight decreases were not out of the normal ranges.
The same study also concluded that the vegan diet car-
ries less risk than other diet types for excessive mater-
nal weight gain (56). There are also studies suggesting
that pregnant women on a vegan diet must take sup-
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plements such as vitamin B12 and, if necessary, folic
acid and ferritin (56,57).

According to the study, 76.5% of the nurses stated
that the reasons why individuals may prefer a vegetar-
ian/vegan diet include the wish to be healthier, ethical
reasons, taste preferences, and ecological, cultural, or
religious considerations (item 16.) (Table 3.). Studies
have reported that individuals choose a vegan diet for
different reasons, including religious practices, health
effects, animal rights, and environmental awareness
(8,58). Only 46.5% of the nurses participating in the
study think that the vegetarian/vegan diet leads to
less carbon emissions than the diets based on animal
sources (item 17.). It is sustainable because less harm is
done to the environment (14,18). Nurses need to know
that individuals who prefer a vegan/vegetarian diet are
not only due to taste, but may have chosen it for differ-
ent reasons. To provide individualized nursing care, it
is necessary to evaluate the individual holistically and
respect their wishes and preferences. If the attitudes
and behaviors of the individual are not understood by
the nurse, it may lead to missed nursing care. In ad-
dition, the nurse who does not know the nutritional
differences may cause stress while providing care.

The study has some limitations. A valid and reli-
able scale for the measurement of vegetarian/vegan
dietary knowledge has not been found. The study is
limited by the cross-sectional survey design.

In conclusion, dietary preferences, adopted by in-
creasingly more people for different reasons, fall un-
der the responsibility of the nurses, who are the clos-
est healthcare professionals to patients. Nurses should
keep up with up-to-date information and conduct re-
search to accurately inform people, families, and the
public about diet needs, provide care, guide the daily
living of the patient, and form a basis for evidence-
based practices.
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Evaluation of disaster medicine
knowledge levels and e-learning
attitudes among prehospital healthcare
personnel: A case study of Istanbul

Hastane dncesi saglik personelinin afet tibbi
bilgi dUzeyi ve e-6grenme tutumlarinin
degerlendirilmesi: Istanbul 6rnegi

Ahmet Dogan Kuday',
Tugba Ozcan?, Kerem
Kinik3, Cuneyt Caliskan?®
Department of First and
Emergency Aid, Vocational

Abstract

Aim: The aim of this study is to evaluate the disaster medicine knowledge level of prehospital healthcare
personnel, identify their educational expectations, and determine their attitudes toward e-learning.
Methods: This cross-sectional study was conducted between February 1and March 31, 2023. The popula-

tion of the study consisted of 3817 personnel working in the Istanbul Provincial Ambulance Service, and
the sample consisted of 384 personnel. Participants were administered a survey including the Personal
Information Form, the Attitude Towards E-learning Scale, and the Disaster Medicine Knowledge question-
naire through face-to-face data collection method.

Results: Of the 384 participants, 119 were Emergency Medical Technicians (EMTs), 241 were paramedics,
and 24 were physicians. The average disaster medicine knowledge level was 68.15+14.06, and the average
attitude towards e-learning level was 26.69+8.42. Of the participants, 52.1% (n=200) had a low level of
disaster medicine knowledge, while 47.9% (n=184) had a high level of knowledge. The majority of partici-
pants (n=221, 64.8%) preferred to receive disaster medicine training online. Participants who expressed a
desire for disaster medicine training had higher attitudes toward e-learning compared to those who did
not (28.43+7.93 vs. 23.74 + 8.39; p < 0.001).
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Conclusion: This study found that the majority of prehospital healthcare personnel had low levels of di-
saster medicine knowledge, but high attitudes towards e-learning. Developing an online training program
tailored to current developments and needs in disaster medicine could systematically prepare prehospital
healthcare personnel for their disaster response roles. Making this training a mandatory part of in-service
education could enhance the knowledge levels and confidence in personal competence of personnel with
lower knowledge levels.

Keywords: Disaster medicine; education; emergency medicine; learning; paramedics

Oz

Amag: Bu calismanin amaci, hastane éncesi saglik personelinin afet tibbi bilgi dizeyini dederlendirmek,
egitim beklentilerini belirlemek ve e-6grenmeye yonelik tutumlarini saptamaktir.

Yontemler: Bu kesitsel calisma 1 Subat ve 31 Mart 2023 tarihleri arasinda gergeklestirilmistir. Calismanin
evrenini istanbul il Ambulans Servisi'nde calisan 3817 personel, drneklemini ise 384 personel olusturmustur.
Katilimcilara yiiz yiize veri toplama yontemi ile Kisisel Bilgi Formu, E-6grenmeye Yonelik Tutum Olcegi ve
Afet Tibbi Bilgi Anketi uygulanmistir.

Bulgular: 384 katilimcinin 119’u acil tip teknisyeni, 2471 paramedik ve 24’0 doktordu. Afet tibbi bilgi
dUzeyi ortalamasi 68.15+14.06, e-6grenmeye yonelik tutum duzeyi ortalamasi 26.69+8.42 olarak bulundu.
Katiimcilarin %52, (n=200) dusuk duzeyde afet tibbi bilgisine sahipken, %47,9'u (n=184) yiksek duzeyde
bilgiye sahiptir. Katilimcilarin cogunlugu (n=221, %64.8) afet tibbi egitimini cevrimici olarak almayi tercih
etmistir. Afet tibbi egitimi talep eden katilimcilar, talep etmeyenlere kiyasla e-6grenmeye yonelik daha
yUksek tutum sergilemistir (28.43+7.93 vs. 23.74+8.39; p < 0.001).

Sonug: Bu calisma, hastane éncesi sagdlik personelinin cogunlugunun dustk afet tibbi bilgi dizeyine sa-
hip oldugunu, ancak e-6grenmeye yonelik yiksek tutum sergiledigini gostermistir. Afet tibbindaki gtn-
cel gelismelere ve ihtiyaclara gore tasarlanmis bir cevrimici egitim programinin gelistiriimesi, hastane
oncesi saglik personelini afet mtdahale rollerine sistematik bir sekilde hazirlayabilir. Bu egditimin hizmet ici
egitimin zorunlu bir parcasi haline getirilmesi, bilgi duzeyi dustk olan personelin bilgi duzeylerini ve kisisel
yeterliliklerine olan glvenlerini artirabilir.

Anahtar Sézciikler: Acil tip; afet tibbi; egitim; 6grenme; sagdlik gorevlileri
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INTRODUCTION

Disasters are events that can be natural, human-in-
duced, or a combination of both, disrupting the nor-
mal functioning of society and causing numerous eco-
nomic and physical losses that are difficult to manage
with local resources (1). To effectively manage these
events, a comprehensive understanding of disaster
medicine is essential. Disaster medicine is a rapidly
evolving field, where prehospital healthcare person-
nel play a pivotal role (2). These personnel must be
adequately prepared to respond and deliver medical
care to disaster victims. However, the level of disaster
medicine knowledge among prehospital healthcare
personnel can vary significantly depending on their
education and experience. While some may have re-
ceived extensive education and participated in numer-
ous disaster drills, others might have limited training
and experience in this area (3). This lack of education
and experience can lead to challenges that complicate
medical interventions, thereby significantly impacting
the overall quality of care provided to disaster victims
(4). Therefore, it is crucial for prehospital healthcare
personnel to possess the necessary knowledge and
skills to respond effectively to disasters (5). Although
the World Medical Association (WMA) and the World
Association for Disaster and Emergency Medicine
(WADEM) have advocated for the inclusion of disas-
ter medicine in medical education curricula, current
educational programs often lack a comprehensive cur-
riculum and standardization (6,7).

E-learning presents a practical solution for over-
coming challenges in disaster medicine education,
offering numerous significant advantages (8-10). One
major benefit of e-learning is that it allows prehos-
pital healthcare personnel to learn at their own pace
and in a convenient location. Additionally, e-learning
can result in significant cost savings compared to tra-
ditional training programs, as it eliminates the need
for physical classrooms and instructors (11). This is
particularly crucial for prehospital healthcare person-
nel working in remote areas who may not have access
to conventional educational programs. Moreover, e-
learning platforms offer a variety of resources such as
videos, simulations, and interactive modules that help
prehospital healthcare personnel understand complex
concepts and gain practical experience in a safe envi-

ronment (12). Another advantage of e-learning is its
potential to standardize training programs. E-learning
platforms can deliver a uniform and comprehensive
curriculum that is continuously updated to reflect the
latest research findings and best practices. This ensures
that prehospital healthcare personnel have access to
up-to-date and accurate information, enabling them
to acquire the necessary knowledge and skills to re-
spond effectively to disasters.

Improving the knowledge and skills of pre-hospital
healthcare personnel and standardizing disaster medi-
cine training programs are vital for effective disaster
response. Indeed, insufficient disaster medicine knowl-
edge among these healthcare personnel can compli-
cate the provision of health services during disasters.
Therefore, in-service training should be conducted to
reduce the vulnerabilities of this personnel to emer-
gencies and disasters and to enhance their personal
preparedness (13-15). However, the findings indicate
that there are limited studies in the literature assessing
the level of disaster medicine knowledge in some prov-
inces, and none that analyze it in conjunction with at-
titudes toward e-learning. Specifically, there is no re-
search focusing on Istanbul. Therefore, the objective of
this study is to assess the disaster medicine knowledge
levels of prehospital healthcare personnel in Istanbul
and to determine their expectations and attitudes to-
wards e-learning-based training. The findings of this
study are hoped to contribute to the development of
strategies to enhance the effectiveness of disaster med-
icine training and represent a significant step towards
improving the preparedness of healthcare personnel in
Istanbul for disasters.

I
MATERIAL AND METHODS
Study design and participants
This cross-sectional study was conducted between
February 1 and March 31, 2023. The study popula-
tion comprised 3817 personnel, including emergency

medical technicians (EMTs), paramedics, and physi-
cians employed at the Istanbul Provincial Ambulance
Service. A simple random sampling method was used
to select the study sample. The minimum required
sample size was calculated to be 349 using the known
population sample calculation formula (16). To ac-
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count for potential data loss, the final sample size was
increased by 10%, resulting in a total of 384 personnel
included in the study. The inclusion criteria were as
follows: working in Istanbul, working as a physician,
EMT, or paramedic, and volunteering to participate in
the study. Individuals who did not meet the inclusion
criteria and those who did not agree to participate vol-
untarily were excluded from the study.

Data collection

A survey consisting of three parts was administered to
the participants through a face-to-face survey method.
The informed consent form, which included infor-
mation about the aim of the study, the importance of
answering the questions sincerely and honestly, and
assurances that their responses would be kept confi-
dential, was provided to the participants in person.
Additionally, participants were informed that they
had the autonomy to discontinue their participation
in the study at any given moment. After reading the
informed consent form, the participants were invited
to participate in the research verbally and in writing
confirming their agreement to partake in the study.
Those who agreed to the informed consent form then
filled in the survey provided by the researchers in a
face-to-face setting. The completion of the survey took
approximately 25 minutes, depending on the speed at
which the participants answered the questions. Par-
ticipants were able to ask questions and seek clarifica-
tion from the researchers during the process, ensuring
a thorough understanding of the study’s requirements.

Measurement tools

The first section of the survey included questions re-
lated to personal information. These questions cov-
ered age, gender, education level, unit of employment,
length of service, previous disaster medicine educa-
tion, interest in receiving disaster medicine education,
and preferred method for receiving disaster medicine
education.

The second section comprised 25 multiple-choice
questions designed to assess the knowledge level of
disaster medicine. Since there is no valid and reli-
able measurement tool developed to evaluate disaster
medicine knowledge level in the literature, the disaster
medicine questions were created by the researchers
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based on previous studies and the Didactic Course of
the European Master Program in Disaster Medicine
(17-22). In our study, 25 multiple-choice questions
were prepared to assess the level of knowledge in the
field of disaster medicine. Each question includes four
answer options, and the correct answer is worth 4
points. Using this system, the total score is calculated
out of 100 points. The reason for using a 100-point
scale is to facilitate calculations and clearly express
the results. In the literature, similar studies have es-
tablished a cut-off point or median value of 70 points
(3,18). In this study, a cut-oft point of 70 points was
also used to classify participants’ knowledge levels as
sufficient (70 and above) or insufficient (below 70).
The purpose of selecting this cut-off point is to ensure
consistency with the literature and to facilitate com-
parative analyses.

The third section contained 9 questions evaluating
attitudes toward e-learning. The Attitude Towards E-
learning Scale (ATELS) was developed by Zabadi and
Al-Alawi (2016) and adapted into Turkish by Aydin,
Sahin & Kulaka¢ in 2022 (23,24). The scale consists
of 11 items on a 5-point Likert scale ranging from
“strongly agree-5” to “strongly disagree-1”. The 9th
item is reverse-scored, while the others are scored pos-
itively. The scores obtained from the scale range be-
tween 9 and 45, with higher scores indicating a more
positive attitude towards e-learning. The Turkish vali-
dation and reliability study of ATELS determined the
Cronbach’s alpha reliability coeflicient to be 0.913.

Statistical analyses

Statistical analyses was performed using SPSS version
25 (IBM Corp, Armonk, NY). The normality of the
variables was assessed using the Kolmogorov-Smirnov
test. Categorical data were presented as frequencies
and percentages, while continuous data were expressed
as means and standard deviations. An independent
samples t-test was employed to compare differences
between two groups, and Analysis of Variance (ANO-
VA) was used to compare differences among three or
more groups. To identify which groups were respon-
sible for significant differences, the LSD posthoc test
was applied. The level of statistical significance was set
atp < 0.05.
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Ethical consideration

The study was approved by the Ethics Committee of the
University of Health Sciences (date: 28.12.2022, deci-
sion no: 14371). Additionally, permission to conduct
the study was obtained from the Istanbul Provincial Di-
rectorate of Health with reference number E-15916306-
604.01.01.01 on February 15, 2023. Participants were
informed about the aim and content of the study, and
written informed consent was obtained from all partici-
pants prior to their involvement in the study.

|
RESULTS

Demographic information of prehospital
healthcare personnel

Among the participants, the majority were paramed-
ics (62.8%), followed by EMTs (31%) and physicians
(6.2%). The age distribution revealed that the largest age

group was 26-31 years old (37.8%). Gender distribution
was relatively balanced, with a slightly higher percent-
age of males (57.3%). Most participants were employed
in emergency medical service stations, with notable
differences in the length of service; 39.5% of EMTs had
over 16 years of service, whereas only 9.6% of paramed-
ics and 4.2% of physicians had similar tenure. A signifi-
cant proportion (44.5%) of the participants had received
disaster medicine education previously, with university
education being the most common source (42.1%). The
majority expressed a preference for receiving disaster
medicine education through online courses (68.1%).

Interest in further disaster medicine education is
notably high, with 89.9% of EMTs, 88.4% of paramed-
ics, and 87.5% of physicians expressing interest. The
preferred method for receiving this education is pre-
dominantly online courses, favored by 65.4% of EMTs,
68.1% of paramedics, and 71.4% of physicians (Table 1).
Regarding preferred topics for disaster medicine edu-
cation, “search and rescue” emerged as the most com-
monly preferred topic (86%), whereas “disaster research
and epidemiology” was the least preferred topic (39%),
as illustrated in Figure 1.

Disaster medicine knowledge level of
prehospital healthcare personnel

Table 2 presents the questions used to evaluate the di-
saster medicine knowledge level and the details of the

answers provided by prehospital healthcare personnel.
None of the participants answered all the questions
correctly, and no single question was answered cor-
rectly by all participants. The question with the highest
number of correct answers was Q9, which addressed
infectious diseases, correctly answered by 93% (n=337)
of the participants. In contrast, Q22, concerning the
Simple Triage and Rapid Treatment (START) system,
received the lowest number of correct answers, with
only 32.3% (n=124) of participants answering correct-
ly. Q9, Q11, Q12, Q13, Q21, Q23, and Q25 were an-
swered correctly by all physicians. The most frequently
incorrectly answered question varied by professional
role: EMTs struggled most with Q15 (communication
and command), paramedics with Q3 (terrorism at-
tack), and physicians with Q17 (legal legislation).

The mean disaster medicine knowledge score was
66.05 * 13.53 (ranging from 36.00 to 92.00) for EMTs,
71.13 + 12.61 (ranging from 24.00 to 92.00) for para-
medics, and 67.00 + 8.84 (ranging from 56.00 to 84.00)
for physicians. Among all participants, 200 (52.1%)
had a low level of disaster medicine knowledge, while
184 (47.9%) had a high level of disaster medicine
knowledge. Regarding occupational groups, 37.8%
(n=45) of the EMTs, 55.2% (n=133) of the paramedics,
and 25% (n=6) of the physicians were found to have a
high level of disaster medicine knowledge.

There was a significant relationship between di-
saster medicine knowledge level and several factors (p
< 0.05). Firstly, participants aged 31 and over scored
higher than those aged 20-25 (71.81 + 11.36 vs. 67.10
+ 14.87; p = 0.011). Secondly, individuals with associ-
ate degrees (69.29 + 12.51), bachelor’s degrees (70.41 +
10.20), and postgraduate degrees (75.65 + 18.91) scored
higher than high school graduates (56.52 + 15.78; p
< 0.001). Additionally, those working in Emergency
Medical Service Stations (71.82 + 12.35) scored higher
than those in Patient Transport Units (66.66 + 11.18)
and Administrative Units (63.55 + 15.64; p < 0.001).
Regarding years of experience, participants with 6-10
years of experience scored higher than those with less
than a year of experience (71.09 + 12.92 vs. 61.76 +
14.60; p < 0.001), and those with 11-15 years of expe-
rience scored higher than both those with less than a
year and those with 1-5 years of experience (74.61 +
8.89 vs. 68.00 + 12.80; p < 0.001). Paramedics scored
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Table 1. Demographic information of participants

. EMTs Paramedics Physicians
Variables P
(n=119) (n=241) (n=24)
Age
20-25 29 (24.4) 96 (39.8) 4(16.7)
26 - 31 21(17.6) 110 (45.7) 14 (58.3) <0.001"
> 31 69 (58.0) 35 (14.5) 6 (25.0)
Gender
Male 62 (52.1) 140 (58.1) 18 (75.0)
0.108"
Female 57 (47.9) 101 (41.9) 6 (25.0)
Education level
High school degree 23(19.3) 0 0
Associate degree 53 (44.5) 151 (62.7) 0
<0.001"
Bachelor’s degree 38 (31.9) 75 (31.1) 21 (87.5)
Postgraduate degree 5(4.2) 15 (6.2) 3(12.5)
Unit of employment
Emergency medical service station 57 (47.9) 132 (54.8) 11 (45.8)
Emergency call center 32 (26.9) 60 (24.9) 11 (45.8)
0.205™
Patient transport unit 15 (12.6) 28 (11.6) 2(8.3)
Administrative unit 15 (12.6) 21(8.7) 0
Length of service
<1 year 7 (5.9) 15 (6.2) 3(12.4)
1 - 5 years 27 (22.7) 121 (50.2) 7 (29.2)
6 - 10 years 18 (15.1) 53 (22.0) 13 (54.2) <0.001"
11 - 15 years 20 (16.8) 29 (12.0) 0
= 16 years 47 (39.5) 23(9.6) 1(4.2)
Have you ever received disaster medicine education before?
Yes 42 (35.3) 120 (49.8) 9 (37.5)
0.026"
No 77 (64.7) 121 (50.2) 15 (62.5)
If so, where did you receive disaster medicine education?
University education 14 (33.3) 55 (45.8) 3(33.3)
NGOs 12 (28.6) 36 (30.0) 2(22.2)
0.363"
Online course 3(7.1) 11 (9.2) 1(11.1)
In-service training 13 (31.0) 18 (15.0) 3(33.3)
Do you want to receive disaster medicine education?
Yes 107 (89.9) 213 (88.4) 21 (87.5)
0.890°
No 12 (10.1) 28 (11.6) 3(12.5)
How would you like to receive disaster medicine education?
Traditional classroom 37 (34.6) 68 (31.9) 6 (28.6)
0.823"
Online courses 70 (65.4) 145 (68.1) 15 (71.4)

EMT: Emergency Medical Technician, NGOs: Non-governmental Organizations, n: Number, %: Percentage
* Independent t-test, ** One-way ANOVA.
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Table 2. Comparison of disaster medicine knowledge questions by professional role

No Questions EMT Paramedic Physician Total
(n, %) (n, %) (n, %) (n, %)
1 Crush syndrome 89 (74.8) 208 (86.3) 21 (87.5) 318 (82.8)
2 First aid 95 (79.8) 190 (78.8) 15 (62.5) 300 (78.1)
3 Terrorism attack 39 (32.8) 88 (36.5) 9 (37.5) 136 (35.4)
4 Cardiopulmonary resuscitation 55 (46.2) 157 (65.1) 15 (62.5) 227 (59.1)
5 Chemical disaster response 56 (47.1) 130 (53.9) 15 (62.5) 201 (52.3)
6 Chemical emergency response 103 (86.6) 190 (78.8) 12 (50.0) 305 (79.4)
7 Personal protective equipment 87 (73.1) 188 (78.0) 15 (62.5) 290 (75.5)
8 Radiological disaster response 57 (47.9) 135 (56.0) 9 (37.5) 201 (52.3)
9 Infectious diseases 111 (93.3) 222 (92.1) 24 (100.0) 357 (93.0)
10 Infection management 89 (74.8) 215 (89.2) 18 (75.0) 32 (83.9)
11 Psychological support 104 (87.4) 219 (90.9) 24 (100.0) 347 (90.4)
12 Public health preparedness 102 (85.7) 210 (87.1) 24 (100.0) 336 (87.5)
13 Risk management 108 (90.8) 219 (90.9) 24 (100.0) 351 (91.4)
14 Disaster management 64 (53.8) 158 (65.6) 15 (62.5) 237 (61.7)
15 Communication and command 17 (14.3) 100 (41.5) 9 (37.5) 126 (32.8)
16 Medical aid organizations 66 (55.5) 135 (56.0) 15 (62.5) 216 (56.3)
17 Legal legislation 58 (48.7) 124 (51.5) 6 (25.0) 188 (49.0)
18 Disaster preparedness 100 (84.0) 199 (82.6) 9 (37.5) 308 (80.2)
19 Incident command system 101 (84.9) 158 (65.6) 18 (75.0) 277 (72.1)
20 Incident command management 55 (46.2) 152 (63.1) 15 (62.5) 222 (57.8)
21 Logistic management 96 (80.7) 197 (81.7) 24 (100.0) 317 (82.6)
22 START triage 22 (18.5) 93 (38.6) 9(37.5) 124 (32.3)
23 Triage coding 110 (92.4) 196 (81.3) 24 (100.0) 330 (85.9)
24 Travma patient management 87 (73.1) 196 (81.3) 9 (37.5) 292 (76.0)
25 Media and public relations 94 (79.0) 207 (85.9) 24 (100.0) 325 (84.6)

EMT: Emergency Medical Technician, START: Simple Triage and Rapid Treatment, n: Number, %: Percentage

higher than EMTs (71.13 + 12.61 vs. 66.05 + 13.53; p
< 0.001). Lastly, prehospital healthcare personnel who
had previously received disaster medicine education
scored higher than those who had not received such
education (71.39 + 14.29 vs. 67.62 + 11.44; p = 0.005).

Attitudes toward E-learning of prehospital
healthcare personnel

The Attitude Toward E-learning scores were 28.57 +
8.05 for EMTSs, 27.43 + 7.96 for paramedics, and 29.41
+ 9.69 for physicians (Table 3). A significant relation-
ship was found between Attitudes Toward E-learning
and educational level, length of service, and desire for
disaster medicine education. High school graduates

had significantly higher scores (35.47 + 6.08) com-
pared to associate degree holders (27.25 + 7.93), bach-
elor’s degree holders (27.41 + 7.79), and postgraduate
degree holders (29.08 + 9.64) (p < 0.001). Those with
less than one year of service had higher scores (34.20
+ 5.62) than those with 1-5 years (27.02 £ 8.77), 6-10
years (29.21 + 8.60), and 11-15 years (26.06 + 7.14) (p
< 0.001). Personnel wishing to receive disaster medi-
cine education scored higher (28.43 + 7.93) than those
who did not (23.74 + 8.39; p < 0.001). Lastly, those pre-
ferring online courses had higher scores (29.27 + 8.04)
compared to those preferring traditional classroom
education (26.71 + 7.44; p < 0.001).
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Table 3. Comparison of attitudes toward e-learning and disaster medicine knowledge levels of participants

DMKL ATEL
Variables
Mean + SD P Mean + SD P
Age
20 - 25 years old 67.10 + 14.87 28.37 + 8.61
26 - 31 years old 68.91 +11.84 0.011° 28.85 + 8.28 0.060°
> 31 years old 71.81 £ 11.36 26.58 £7.29
Gender
Male 68.56 + 13.46 27.44 £ 8.15
0.195* 0.190*
Female 70.29 + 12.09 28.54 +8.03
Education level
High school degree 56.52 £ 15.78 35.47 £ 6.08
Associate degree 69.29 £ 12.51 27.25+7.93
<0.001° <0.001°
Bachelor’s degree 70.41 £10.20 27.41+7.79
Postgraduate degree 75.65 £ 18.91 29.08 £ 9.64
Unit of employment
Emergency medical service station 71.82 £12.35 28.36 £ 7.58
Emergency call center 67.57 £ 12.64 28.68 +8.99
<0.001° 0.070°
Patient transport unit 66.66 + 11.18 26.11 +8.39
Administrative unit 63.55 + 15.64 2547 +7.44
Length of service
<1 year 61.76 + 14.60 34.20 £ 5.62
1 -5 years 68.00 + 12.80 27.02 +8.77
6 — 10 years 71.09 + 12.92 <0.001° 29.21 £ 8.60 <0.001°
11 - 15 years 74.61 + 8.89 26.06 +7.14
> 16 years 69.01 +13.34 27.38 £6.03
Occupational group
EMTs 66.05 +13.53 28.57 £ 8.05
Paramedics 71.13 £ 12.61 <0.001° 27.43 +7.96 0.298°
Physicians 67.00 + 8.84 29.41 +9.69
Have you ever received disaster medicine education before?
Yes 71.39 + 14.29 28.48 +7.57
0.005° 0.217*
No 67.62 + 11.44 27.45 + 8.37
Do you want to receive disaster medicine education?
Yes 69.10 + 13.11 28.43+7.93
0.395* <0.001°
No 70.88 £ 11.18 23.74 £ 8.39
How would you like to receive disaster medicine education?
Traditional classroom 67.24 +12.48 26.71 +7.44
0.063* 0.005°
Online courses 70.00 £ 13.34 29.27 £ 8.04

ATEL: Attitude Toward E-learning, DMKL: Disaster Medicine Knowledge Level, EMT: Emergency Medical Technician, SD: Standart

Deviations.

a Independent t-test, b One-way ANOVA.
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Figure 1. Distribution of participants requesting education in various disaster medicine topics

CBRN-e: Chemical, Biological, Radiological, Nuclear and Explosive

—
DISCUSSION

This study evaluated the disaster medicine knowledge

levels and attitudes toward e-learning among prehos-
pital healthcare personnel. The discussion section has
been examined under three headings: Disaster Medi-
cine Knowledge Levels, Attitudes Toward E-learning
Levels, and Educational Expectations

Disaster medicine knowledge levels

As a result of the study, the mean disaster medicine
scores, from highest to lowest, were observed among
paramedics, physicians, and EMTs. Overall, it was
found that more than half of the prehospital healthcare
personnel possessed low levels of disaster medicine
knowledge. A review of similar studies in the literature
that evaluate the level of disaster medicine knowledge
and educational needs of healthcare professionals re-
veals findings consistent with our results (20, 25-27).
Additionally, a field report published about the dev-
astating Kahramanmarag earthquake on February 6,
2023, also indicated that healthcare workers were un-
prepared in terms of disaster-related knowledge and
experience (28). The low levels of disaster medicine

knowledge among prehospital healthcare personnel
are thought to be due to insufficient coverage of disas-
ter medicine topics in their undergraduate education
and in-service training programs. Additionally, it was
found that the disaster medicine knowledge level of
personnel who had previously received disaster medi-
cine education was higher compared to those who
had not. This finding suggests that disaster education
enhances awareness of disasters and familiarity with
basic disaster-related information.

The higher disaster medicine knowledge scores ob-
served among paramedics compared to other groups
may be attributable to the fact that a significant num-
ber of paramedics have completed their undergradu-
ate education in Emergency Aid and Disaster Manage-
ment programs (29). In addition, the lower disaster
medicine knowledge scores among personnel working
in the patient transport unit and administrative unit,
compared to those in the emergency medical service
station, could be due to their primary focus on formal
administrative duties, which may result in a decline in
practical skills over time.

The correct responses to the question regarding the
Simple Triage and Rapid Treatment (START) method
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were low across all three groups. Unlike basic and
advanced life support, the START method requires
an assessment of the patient’s level of consciousness
(mental status) after the circulatory step (30). Unfor-
tunately, it was observed that the majority of partici-
pants indicated that the assessment of consciousness
should be conducted before evaluating respiration
and perfusion. This is concerning given the impor-
tance of providing rapid care and effectively managing
the scene of mass casualties. Additionally, the second
most commonly incorrectly answered question was
related to command and communication. The lack of
standardization in the use of handheld radios and the
variations between provinces may have contributed to
prehospital healthcare personnel receiving low scores
on this question (31).

Attitudes toward e-learning levels
In this study, it was found that the majority of pre-
hospital healthcare personnel who had previously re-
ceived disaster medicine education did so during their
university years. Most prehospital healthcare person-
nel who had not received disaster medicine education
expressed a desire to receive this training. This indi-
cates their awareness of the potential need to work in
disaster environments and their desire to be prepared.
Furthermore, 67.4% of participants interested in re-
ceiving training reported a preference for online edu-
cation. This preference has resulted in a significant dif-
ference in attitudes toward e-learning between those
who favor traditional classroom education and those
who prefer online education. This inclination towards
digital learning platforms suggests that e-learning
methods could be effectively utilized to address the
current deficiencies in disaster medicine knowledge.
The positive attitude toward e-learning observed
in this study aligns with findings from previous re-
search, which highlight the advantages of e-learning in
healthcare education. According to Ruiz et al. (2006),
e-learning provides flexibility, accessibility, and the
ability to update content rapidly, making it an effective
tool for medical education (32). Additionally, Cook et
al. (2008) found that e-learning is as effective as tradi-
tional learning methods in terms of knowledge gain
and satisfaction among healthcare professionals (33).
Furthermore, studies by Salas et al. (2012) and WHO
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(2015) emphasize the importance of integrating e-
learning into emergency preparedness training, noting
that it enhances the readiness and response capabili-
ties of healthcare workers in disaster situations (34,35).
These studies suggest that e-learning can bridge the
gap in disaster medicine education by providing con-
sistent, standardized, and easily accessible training.
Given these findings, the integration of e-learning
into disaster medicine education could significantly
improve the preparedness of prehospital healthcare
personnel. By leveraging the benefits of digital learn-
ing platforms, healthcare institutions can ensure that
their staff is well-equipped to handle disaster scenarios
effectively.

Educational expectations

Participants indicated that they would most like to re-
ceive education on search and rescue among the 13 edu-
cational options provided. Given that Turkey is a region
with a high risk of disasters such as earthquakes and
floods, this preference is not surprising (3). Following
search and rescue, the most desired training topics were
mass casualty management and triage, and terrorism
attacks. The interest in these trainings reflects an aware-
ness among prehospital healthcare personnel of their
need to be prepared for a range of disaster scenarios,
which are highly relevant to their roles. The low inter-
est in disaster research and epidemiology, and medical
simulation applications indicates a gap in the perceived
relevance or importance of these topics among partici-
pants. While search and rescue, mass casualty manage-
ment, and response to terrorism attacks are directly
linked to immediate, hands-on disaster response, disas-
ter research and epidemiology involve more abstract,
long-term understanding and planning. The findings
suggest a need to better communicate the benefits of
medical simulation applications. Increasing awareness
and integrating these topics into training programs
could lead to more comprehensive preparedness and a
more robust disaster response capability among prehos-
pital healthcare personnel (36-38).

—
LIMITATIONS

This study has some limitations that should be con-

sidered when interpreting the results. Firstly, the study
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sample is limited to prehospital healthcare personnel
working in Istanbul. As a result, the findings may not
be generalizable to prehospital healthcare personnel in
other regions or countries. Another limitation is the
use of a self-developed questionnaire to measure di-
saster medicine knowledge levels. Since there is no val-
idated and reliable scale available in the literature for
assessing disaster medicine knowledge, we had to de-
velop our own instrument. This could affect the valid-
ity and reliability of the findings, as the questionnaire
has not undergone the extensive testing and validation
processes typically required for standardized measure-
ment tools. Despite these limitations, the study also
has several strengths. One key strength is the focus
on prehospital healthcare personnel who are actively
working in the field. Additionally, the use of a ques-
tionnaire developed based on literature and research-
ers’ experience ensured that the measurement tool was
grounded in practical and theoretical knowledge. This
approach helped capture a comprehensive picture of
disaster medicine knowledge.

—
CONCLUSIONS

In this study, the disaster medicine knowledge levels

of prehospital healthcare personnel were assessed, and
it was found that more than half (n=200) had a low
level of disaster medicine knowledge. However, there
is a strong interest in receiving disaster medicine edu-
cation among these personnel. 68% of the personnel
who wanted to receive disaster medicine education
preferred online courses. Based on the findings of this
study, it is evident that there is a need for targeted edu-
cational interventions to improve disaster medicine
knowledge among prehospital healthcare personnel
in Istanbul. Developing an online in-service educa-
tion program for disaster medicine, tailored to current
developments and needs, can systematically prepare
these personnel for disaster response roles. Further-
more, making this education a mandatory component
of in-service training can motivate those with lower
levels of knowledge and enhance participants’ confi-
dence in their personal competencies. This will ulti-
mately increase their effectiveness in disaster response,
leading to better patient outcomes and more efficient
healthcare delivery in disaster situations.

On a broader scale, similar online education pro-
grams can be adopted by prehospital care systems in
other regions and countries. By addressing both im-
mediate practical skills and broader strategic under-
standing, such programs can significantly improve
preparedness and response capabilities globally. The
integration of e-learning methods into disaster medi-
cine education can provide consistent, accessible, and
up-to-date training for healthcare personnel world-
wide, enhancing their ability to respond effectively
to disasters and improving overall public health resil-
ience.
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Anesthesia management of a
pediatric patient with Wolf-Hirschhorn
Syndrome: A case report

Wolf-Hirschhorn Sendromlu pediatrik bir
hastanin anestezi yonetimi: Olgu sunumu

Erol Karaaslan'

Abstract ' Department of Anesthesiology
Wolf-Hirschhorn syndrome (WHS) is a rare chromosomal anomaly caused by the deletion and Reanimation, Faculty of
of the short arm of chromosome 4. The leading causes of death are aspiration pneumonia, Medicine, Inonu University

epilepsy, and infection. In this study, we aimed to present our anesthesia experience in a pa-
tient with WHS who was scheduled for cleft palate surgery and in whom we performed total
intravenous anesthesia (TIVA).

In the clinical examination of our 8-year-old patient with WHS, weighing 13 kg, who was
planned to undergo cleft palate surgery. Growth retardation, cleft palate, micrognathia, epi-
canthus and hyptonia were present. Anesthesia induction was performed with 1 mg/kg iv
lidocaine, 2 mg/kg iv propofol and 1 mg/kg iv fentanyl, 0.5 mg/kg iv rocuronium bromide.
TIVA (0.5 ng/kg/min remifentanil and 75 ug/kg/min propofol iv) was used for maintenance
of anesthesia. In the perioperative period, the pulse rate was 170 beats/min for a short time.
Extubation was achieved 13 minutes after the end of surgery.

We think that TIVA (Propofol, remifentanil) and C-MAC videolaryngoscope as intubation de-
vice is a reliable method in the anesthetic management of children with WHS syndrome.
Keywords: Airway management; anesthesia; laryngoscope; Wolf-Hirschhorn syndrome

0z

Wolf-Hirschhorn sendromu (WHS) 4. kromozomun kisa kolunun silinmesiyle ortaya ¢ikan na-
dir gérulen bir kromozomal anomalidir. Onde gelen 6lim nedenleri aspirasyon pnomonisi,
epilepsi ve enfeksiyondur. Bu calismamizda WHS’ lu yarik damak cerrahisi planlanan Total in-

travenéz anestezi (TIVA) uyguladigimiz bir olguda anestezi deneyimimizi sunmayi amacladik. Received,/Gelis : 29.05.2024
WHS tanisiyla takip edilen, yarik damak cerrahisi planlanan 8 yasinda, 13 kg olan olgumuzun Accepted/Kabul: 29.07.2024
klinik muayenesinde, gelisme geriligi, yarik damak, mikrognati, epikantus ve hiptoni mevcuttu. DOI: 10.21673/anadoluklin.1491983

Anestezi indiksiyonunda Tmg/kg iv lidokain, 2mg/kg iv propofol ve Tmcg/kg iv fentanil, 0.5
mg/kg iv rocuronium bromide uygulandi. Anestezi idamesinde TIVA (0.5 pg/kg/dk remifent-
anil ve 75 pg/kg/dk propofol iv) kullanildi. Perioperatif dénemde nabiz kisa stireli 170/atim/dk
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oldu. Cerrahi bitiminden 13 dk sonra eksttbasyon saglandi. Anesteziyoloji ve Reanimasyon Anabilim
WHS sendromlu cocuklarin anestezi yonetiminde TIVA (Propofol ,remifentanil)’ nin ve Dali, Malatya, Turkiye.
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INTRODUCTION
Wolf-Hirschhorn syndrome (WHS) is a rare chromo-

somal abnormality characterized by deletion of the
short arm of the 4th chromosome especially in the
4p16.3 region (1).

Clinical findings are usually observed in the early
period of life. Short upper lip, wide mouth, craniofa-
cial anomalies (hypertelorism, protruding glabella,
depressed nasal root, and micrognathia), severe men-
tal and developmental retardation, cleft palate and lip
among midline defects, congenital heart defects (atrial
septal defect, patent ductus arteriosus, and pulmonary
stenosis), skeletal and ocular anomalies, hypotonia
and epilepsy are the most common anomalies (2,3).

The incidence of WHS is 1:50,000-20,000. The fe-
male/male ratio is 2:1. The mortality rate in the first
two years is 17-30%. The leading causes of death are
aspiration pneumonia, epilepsy, and infection (4).

Many surgical interventions are required because
of congenital anomalies accompanying WHS cases.
Increased incidence of malignant hyperthermia (MH),
difficult airway, and difficulty in intubation due to
abnormal oral structure and craniofacial anomalies
make anesthesia management specific (3).

In this study, we aimed to present our anesthesia
experience in a patient with WHS in whom we per-

formed TIVA for cleft palate surgery.

|
CASE REPORT
Our 8-year-old, 13 kg patient, who was followed up

with the diagnosis of WHS and planned for cleft palate
surgery, had a normal vaginal birth as the 6th child
of a 34-year-old mother, weighing 1600 g delivery. He
was operated due to intracranial hemorrhage on the
2™ postpartum day and stayed in the intensive care
unit for 40 days. Clinical examination revealed growth
retardation, cleft palate, micrognathia, epicanthus,
hypertelorism, pesechinovarus, and hyptonia. His his-
tory included mental retardation, epilepsy, secundum
Atriyal Septal Defekt (ASD) and frequent pneumonia
attacks. When the laboratory values of the patient were
examined, urine, biochemical and hemogram values

were found to be within normal limits.

After explaining the procedure and possible risks
to the patient’s relatives, written consent was obtained
for anesthesia.

The patient was placed on the operating table and
standard monitoring was performed with electrocar-
diography (ECG), heart rate (HR), peripheral oxygen
saturation (SpO,) and noninvasive blood pressure
(NIBP). The patient was preoxygenated with 4 L/min
100% O, via nasal cannula. Initial vital signs were
within normal limits (heart rate 115/min, NIBP: 92/55
mmHg and SpO,: 95%). Temperature monitoring was
also performed. Initial body temperature was 36.7°C.

For induction of anesthesia, 1 mg/kg IV lidocaine,
2 mg/kg IV propofol and 1 mcg/kg IV fentanyl were
administered. Upon no difficulty in mask ventilation,
IV rocuronium bromide was administered at 0.6 mg/
kg as a muscle relaxant. Mallampati score was III in
preoperative evaluation. There was no restriction in
neck movements. Intubation conditions were opti-
mized by using a shoulder roll. After adequate muscle
relaxation was achieved, intubation was achieved on
the first attempt with a C-Mac Videolaryngoscope
(number 2 bleyd) and an endotracheal tube with a
number 5.5 cuff and a spiral stylet. After intubation,
ventilation was provided with tidal volume (6-8 ml/
kg) and EtCO, value of 35-40 mmHg in 50% O,-air
mixture.

Surgery lasted a total of 3.5 hours. Vital signs were
stable for the first 60 minutes. HR suddenly increased
up to 170/min/beat. As a result of volume support and
deepening of anesthesia, HR (90-110 min/beat) re-
turned to normal limits. EtCO, was 35-48 mmHg, SpO,
was 95-97, and temperature was around 34.7-36.7 Co.
At the end of surgery, neostigmine 0.04 mg/kg and at-
ropine 0.02 mg/kg were administered iv. to reverse
neuromuscular blockade. Extubation was achieved 13
minutes after the end of surgery successfully. She was
followed up in PACU for 1 hour. Postoperative analgesia
was provided with 15 mg/kg i.v paracetamol in patients
with (VAS) >5.

When the modified Aldrete score was >9, the pa-
tient was transferred to the pediatric intensive care unit
(5). The patient was visited in the relevant service at
12-24 hours. In the follow-up, it was observed that vital
signs were stable and there was no respiratory distress.
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—
DISCUSSION AND CONCLUSION

WHS is a rare genetic disorder characterized by dele-

tion of the distal portion of the short arm of chromo-
some 4 (4p-) and is associated with many anomalies.
Anesthetic management in WHS patients has many
difficulties. Cleft lip/palate, gastroesophageal reflux,
muscular hypotonia, skeletal anomalies (scoliosis),
malignant hyperthermia, perioperative respiratory
complications, micrognathia, oral dental anomalies,
congenital heart defects are the main causes (2).

There are some case reports in the anesthesia
literature indicating an association between malig-
nant hyperthermia and WHS. Ginsburg R et al. used
halothane and succinylcholine as anesthetics in a
21-month-old child who underwent surgery for cleft
palate (6). The rectal temperature increased to 38.5 C°
at the 7th minute following induction and to 42.2 C° in
the following period. This was evaluated as malignant
hyperthermia. The temperature rise was taken under
control with necessary interventions (6). In a study
by Jae Ho Cho et al. in a 33-month-old male pediat-
ric patient scheduled for tympanoplasty and myrin-
gotomy, the entry body temperature was measured as
36.2 C°. At the end of the surgical operation, the body
temperature was 37.9 C° in the recovery room and 39
C?° at the 7th hour postoperatively. Body temperature
was controlled with antipyretics and phenobarbital. In
the initial evaluation, persistent temperature increase
was evaluated as delayed malignant hyperthermia. On
detailed examination, it was evaluated as upper respi-
ratory tract infection and the diagnosis of malignant
hyperthermia was excluded (7).

Despite the case examples of malignant hyper-
thermia in the literature. There are also WHS cases in
which inhalation anesthetics and succinylcholine were
used safely (8). The relationship between WHS and
malignant hyperthermia has not been fully proven. In
anesthesia practice, propofol, barbiturates, benzodiaz-
epines, narcotics and non-depolarizing muscle relax-
ants are known as safe anesthetic agents in terms of
malignant hyperthermia (9).

In our case, we did not use inhalation anesthetics
and succinylcholine to avoid the risk of malignant hy-
perthermia. In addition, our patient had a history of
epilepsy. Therefore, we preferred the use of TIVA (pro-
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pofol and remifentanil) as an anesthetic because of the
safer epileptogenic potential of propofol compared to
sevoflurane anesthesia and the antiemetic properties
of propofol.

In WHS, cleft palate, cleft lip, micrognathia, de-
fects in oral dentition and skeletal anomalies cause dif-
ficult airway management and intubation difficulties
(2,10,11).

Therefore, necessary preliminary preparations
should be made for difficult airway management in pa-
tients with WHS. In our case, the presence of cleft pal-
ate was hypothesized to cause intubation difficulties.
Care should be taken to administer muscle relaxants
in patients who cannot be ventilated after induction of
anesthesia (7). In our patient, there was no difficulty
in ventilation after induction and we proceeded to
the intubation stage. We prepared for difficult airway
(flexibil bronchoscopy and C-MAC videolaryngo-
scope) before induction of anesthesia. We performed
intubation on the first attempt with the C-MAC vide-
olaryngoscope without difficulty.

The incidence of hypotonia in WHS cases is >75%.
In the presence of hypotonia, care should be taken in
the dose of muscle relaxant and the choice of the agent
to be used. It is known that the use of succinylcholine
is a risk factor for malignant hyperthermia (12). Non-
depolarizing muscle relaxants are used more frequent-
ly. However, in the presence of hypotonia, the dose of
NMBAs should be reduced as it may cause prolonged
extubation and recovery time. (13,7, 14).

In our case, rocuronium from NMBAs was safely
used as a neuromuscular agent. Alternatively, there
are cases in the literature in which intubation was per-
formed without the use of muscle relaxant (8).

Muscle hypotonia is one of the reasons provoking
gastroesophageal reflux in WHS patients. Because of
the risk of aspiration during induction and in the post-
operative period, it is important to prepare the aspira-
tor and pay attention to the fasting period. In some
publications in the literature, rapid sequence intuba-
tion is recommended against the risk of aspiration (2).

Congenital heart defects are observed in 50% of
WHS cases. The most common form is atrial septal
defects (27%) (3). Our patient had a secundum ASD.
During the operation, HR: 170 beats/min during op-
eration. Therefore, the patient should be closely moni-
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tored to ensure hemodynamic stability and the patient
should be prepared for possible deterioration in he-
modynamics and intervened in a timely manner.

In conclusion; we think that TIVA (Propofol, remi-
fentanil) and C-MAC videolaryngoscopy as an intuba-
tion device is a reliable method in the anesthetic man-
agement of children with WHS syndrome.
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Artificial systems for the diagnosis of
Meniere’s disease: A review

Meniere hastaliginin teshisinde Yapay
Sistemler: Bir Derleme

Abstract

Meniere’s Disease (MD) is a complex, multifactorial inner ear disorder characterized by epi-
sodes of spontaneous vertigo, unilateral fluctuating sensorineural hearing loss, aural fullness,
and tinnitus. Although endolymphatic hydrops (EH) is often considered a histopathological
hallmark of MD, the 2015 diagnostic guidelines emphasize that its presence is not essential for
diagnosis. Magnetic Resonance Imaging (MRI) has emerged as a valuable tool for detecting
EH, though it remains in a developmental phase.

Recently, artificial intelligence (Al)—a rapidly advancing field that simulates human cognitive
processes—has garnered significant attention in the study of MD. This paper reviews the cur-
rent literature on the application of Al and deep learning in the diagnosis, monitoring, and
treatment of Meniere’s Disease. Our review encompasses seven relevant studies sourced from
PubMed, Scopus, Web of Science, and ScienceDirect. Among these, four articles focus on the
use of MRI to detect and quantify endolymphatic hydrops. We present these findings within
the context of a development trajectory, discuss the limitations of current methodologies,
and outline potential avenues for future advancements.

Keywords: Artificial intelligence; deep learning; endolymphatic hydrops; machine learning;
MicroRNA

Oz

Meniere Hastaligi (MH) spontan vertigo ataklari, tek tarafli dalgalanan sensérinéral isitme
kaybl, isitsel dolgunluk ve tinnitus ile karakterize karmasik, multifaktoriyel bir ic kulak
hastaligidir. Endolenfatik hidrops (EH) genellikle MH’nin histopatolojik bir 6zelligi olarak kabul
edilse de, 2015 tani kilavuzlari bunun varliginin tani icin gerekli olmadigini vurgulamaktadir.
Manyetik Rezonans Gorintuleme (MRG), gelisim asamasinda olmasina ragmen EH'yi tespit
etmek icin degerli bir arac olarak ortaya cikmistir.

Son zamanlarda, insan bilissel streclerini simtle eden ve hizla ilerleyen bir alan olan yapay
zeka (YZ), MH calismalarinda ¢énemli bir ilgi gérmustir. Bu makale, Meniere Hastaligrnin
teshisi, izlenmesi ve tedavisinde YZ ve derin 6grenmenin uygulanmasina iliskin mevcut lit-
eratlrt gdzden gecirmektedir. incelememiz PubMed, Scopus, Web of Science ve Science
Direct’ten elde edilen yedi ilgili calismay! kapsamaktadir. Bunlar arasinda dért makale, endo-
lenfatik hidropsu tespit etmek ve dlgcmek icin MRG kullanimina odaklanmaktadir. Bu bulgulari
bir gelisim yoértingesi baglaminda sunuyor, mevcut metodolojilerin sinirlamalarini tartisiyor ve
gelecekteki ilerlemeler icin potansiyel yollari 6zetliyoruz.

Anahtar Sozciikler: Derin 6grenme; endolenfatik hidrops; makine 6Jdrenmesi; Meniere
hastaligr; MikroRNA; yapay zeka
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INTRODUCTION

Meniere’s disease (MD) is a multifactorial inner ear
disorder characterized by episodes of spontaneous
vertigo attacks, unilateral fluctuating sensorineural
hearing loss, aural fullness, and tinnitus. The disease
has a prevalence of approximately 34-190 per 100.000
(1). Prevalence shows uncertainty due to the difficulty
faced when diagnosing the disease. The disease is hard
to diagnose, especially in the early stages since not all
the symptoms can be examined, and also it is difficult
to distinguish from related disorders such as migraine
associated vertigo (2,3).

Pathophysiology of MD is defined by progressive
cochlear and vestibular dysfunction, yet the cause of
the mechanism is not clearly described (4). Histo-
pathologic findings include distension of scala media
and bulging of Reissner’s membrane into scala ves-
tibuli, known as endolymphatic hydrops (EH) (5). EH
is considered to be a histological marker for MD but
is not essential for diagnosis according to 2015 guide-
lines (1, 6). EH can be detected by inner ear tests and
MRI, therefore MD diagnosis can be made with clini-
cal symptoms combined with inner ear tests and MRI.
No specific test for MD exists.

The formation of EH in the inner ear and the func-
tion of cochlea, saccule, utricle, and semicircular canals
(SCC) can be examined with an inner ear test battery.
These tests enable the localization of EH and extent of
damage it causes on inner ear structures. Test battery
includes audiometry, vestibular-evoked myogenic po-
tential (VEMP), and caloric tests. Audiometry is used
to measure the hearing level of the patient. VEMP tests
consist of (VEMP and oVEMP and are used to deter-
mine utricular and saccular function. cVEMP is used
to examine saccular hydrops, while oVEMP is used to
examine utricular hydrops. A caloric test, in which the
ear is irrigated with an airflow, is found to be an effec-
tive way to determine the SCC function (7).

MRI is also a useful method to determine the
presence of EH, yet it is still in the development stage
(3). Visualization of EH with MRI allows physicians
to detect EH in living patients, even in asymptomatic
ones. This technique was used on patients first when
Nakashima and colleagues developed by using intra-
tympanic Gadolinium injection (8). It makes detect-
ing EH in living patients possible but has handicaps.

It is an invasive technique and requires a long waiting
time. Then Naganawa developed an IV Gadolinium-
enhanced MRI technique, which is non-invasive with
a shorter waiting time (9). Both methods have been
studied since then. Recently, artificial intelligence has
been used to evaluate MRI findings.

Artificial intelligence (AI) is a new discipline that
uses technology to develop and evaluate theories, meth-
ods, and systems in a similar way to human intelligence
(10). In recent years, artificial intelligence has become
increasingly widespread in the field of healthcare. Al sys-
tems work fast and effectively, create more time for phy-
sicians, and lower the workload. AI has a wide range of
applications including radiology, endoscopy, surgery, and
drug production (10). Furthermore, the development of
deep learning brought a new insight in AI usage. Deep
learning can transform large inputs into various kinds of
outputs, evaluates, classifies, and create multiple layered
connections between them, without a human direction.
The system derives its own rules from the data set itself
and shows great performance with large data sets (11).
Since the healthcare industry generates vast amounts of
data each and every day, using deep learning to evaluate
the patients’ data could save time, money, and human ef-
fort. Consequently, research about the usage of AI and
deep learning mechanisms in Menieres disease gained
acceleration over the past few years.

The usage of Al and deep learning in audiology
has aimed to enable automated criteria for diagnosis
and function as a support system for clinical decisions
(12). For instance, in 2021 van der Lubbe et al. devel-
oped a machine learning system that used radiomics
from MRI scans to distinguish the patients from the
control group (13). Also, Giirkov et al. volumetrically
quantified endolymph and perilymph spaces and cre-
ated three-dimensional EH images with Al to provide
a standardized basis for therapeutic monitoring of
MD (14). Lastly, but not limited to, in 2023 Bragg et
al. applied machine learning algorithms to subjective
visual vertical and VEMP tests, in order to establish
an algorithm to predict acute versus chronic MD (15).
These studies and several more, expressed both the ef-
fectiveness and weaknesses of machine learning pro-
cedures. This review aims to systematically assess the
performance of Al and machine learning processes in
the diagnosis of Meniere’s Disease.
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MATERIAL AND METHODS

A systematic literature search in five databases
(PubMed, Scopus, Web of Science, Google Scholar,
and ScienceDirect) was conducted. All relevant stud-

ies related to Meniere disease diagnosis via artificial
intelligence methods are reviewed as shown in Figure
1. The Preferred Reporting Items for Systematic Re-
views and Meta-Analyses diagram was used to choose
articles. The following terms were used to search the
five databases: “Meniere’s disease AND artificial intel-
ligence, Meniere’s disease and deep learning, Meniere’s
disease and machine learning, diagnosis of Meniere’s
disease OR Meniere’s disease and artificial intelli-
gence”. Ethics committee approval is not required for
this study.

Inclusion and exclusion criteria

First, the titles and abstracts of the articles were
scanned. Then, the articles were examined in detail
and it was determined whether they met the inclu-
sion criteria. Studies using artificial intelligence in the
diagnosis of Meniere’s disease and those published in
English were included. Studies related to Meniere’s dis-
ease and artificial intelligence, but not on topics other
than the diagnosis of Meniere’s disease, and those not
in English were excluded from the review.

Data extraction

A general search was made from the title and abstract,
and only those related to Meniere’s disease and arti-
ficial intelligence were examined. All potentially rel-
evant studies (n=31) were retrieved. Their titles and
abstracts were recorded in an Excel file. Among these
articles, there were studies related to artificial intelli-
gence in diseases with sensory loss such as Meniere’s
disease. In these articles, only articles that included
Meniere’s disease and did not additionally examine
any other diseases with sensory loss were included in
the study. Other articles were excluded from the study
(n=11). Two of these were related to the classification
of imaging in patients with Meniere’s disease, meaning
it was not used for diagnostic purposes. Two of them
were patient support programs developed using artifi-
cial intelligence. These four articles were excluded and
the other seven were included (n=7). The articles were
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examined in detail and certain data were extracted.
These extracted data were: “Publication year, purpose,
method, sample size, artificial intelligence model used,
accuracy, specificity, sensitivity”.

—
RESULTS

We reviewed 7 studies that met our search criteria.

The distribution of studies by country was as follows: 2
each from South Korea and the USA, and 1 each from
the Netherlands, Germany, and Switzerland. Four
of the articles are about radiological imaging, one is
about the use of Transient-evoked otoacoustic emis-
sion (TEOAE) and Pure tone audiometry in the diag-
nosis of Meniere’s disease, one is about the importance
of MicroRNA in the diagnosis of Meniere’s disease,
and another article is about the role of vestibular tests
in Meniere’s disease as summarized in Table 1.

In the study published by Gurkov, R. et al. in
2014, it was aimed to evaluate the diagnosis, treat-
ment, and disease process of Meniere by measuring
the endolymph and perilymph volumes by perform-
ing MRI on 16 unilateral Meniere’s disease patients
(14). They measured the endolymph/total fluid area
by applying a machine learning algorithm (Random
Forest Classification model was used for total fluid
volume segmentation in T2 SPACE sequence, while
Niblack local threshold algorithm model was used
for endolymph/perilymph segmentation and reduc-
tion of contrast heterogeneity) to the combination of
MRI T2 SPACE sequence (separates total fluid from
surrounding bone) + REAL-IR sequence (separates
endolymph from perilymph-bone structure). The en-
dolymph/total fluid area (EL/TES) ratio, as a measure
of the severity of endolymphatic hydrops, was 2-25%,
15% (minimum to maximum; mean) for the cochlea,
and 12-40%, 28% (minimum to maximum; mean) for
the vestibulum. Therefore, a wide range of endolym-
phatic hydrops degrees were measured volumetrically.
The cochlear EL/TFS ratio was significantly correlated
with hearing loss. This correlation was not found be-
tween semicircular canal paresis and vestibular EH.
The Pearson correlation coefficient for both the ICC
(intraclass correlation coefficient) and EL/TFS volume
ratio was 0.99 for both the cochlea and the vestibulum.
In contrast, the ICC of the manually segmented EL/
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TES area ratios was 0.87 for the cochlea and 0.91 for
the vestibulum.

The study published by Cho, Y. S. and colleagues
in 2020 aimed to create an automatic analysis system
that can accurately and quickly measure the endolym-
phatic hydrops (EH) rate in real-time in the diagnosis
of Meniere’s disease (16). For this purpose, 124 pa-
tients underwent contrast-enhanced MRI. Then, the
sections were evaluated by 1 neuroradiologist and 1
neuro-otologist, and the boundaries of the vestibule
and cochlea were manually drawn. In addition, the
MR images were read to the Visual Geometry Group
(VGG-19)-based INHEARIT (INner ear Hydrops Es-
timation via ARtificial InTelligence) artificial intelli-
gence model. The artificial intelligence model also de-
termined the boundaries of the vestibule and cochlea.
Then, the manually and automatically determined
boundaries were compared. The agreement between
the EH rates calculated manually by doctors and the
rates estimated by the INHEARIT model was also
analyzed using ICC (intraclass correlation coefficient)
values. The average ICC value was found to be 0.971.
These results demonstrate that the AT model is fast and
accurate in analyzing IV-Gd inner ear MRI images.

In the study published by Park, C. J. and their col-
leagues in 2021, the participants were divided into
two groups (17). The first group was the,124 patient
group in the previous study conducted in 2020 using
Machine Learning in the diagnosis of Meniere’s by
measuring Endolymphatic Hydrops with MRI, and
the second group was a new group of 60 people (33
people with possible Meniere’s, 17 people with hearing
loss and vertigo, and 10 people without symptoms) in
addition to this group. The aim of this study was to cre-
ate a fully automated artificial intelligence model with
Deep Learning in the diagnosis of Meniere’s. In the MR
image segmentation phase, 3into3Inception and 3in-
toUnet and INHEARIT-v2 artificial intelligence mod-
els were used via Python 3.5. Imaging was performed
with Gadobutrol 3.0-T MRI. The model was trained
with T2-weighted magnetic resonance cisternography
annotated images and magnification was performed
for segmentation. Segmentation was performed us-
ing 3into3Inception and 3intoUnet. The INHEARIT-
v2 model selected representative slices for each class
according to the size of the segmented area. Positive

perilymph images and positive endolymph images
were used to evaluate EH. The EH ratio was measured
using the HYDROPS-Mi2 image. HYDROPS images
were obtained by subtracting positive endolymph im-
ages from positive perilymph images. The results of
the model are Intraclass correlation coefficient (ICC):
0.968 in vestibule sections, ICC: 0.914 in cochlea sec-
tions, and mean ICC: 0.941.

In a multicentric study published by Van der
Lubbe, M. E J. A and colleagues in 2021, MR imag-
ing was performed on 120 Meniere’s patients and 140
controls (patients with idiopathic asymmetric hearing
loss in whom the labyrinth was natural) from 4 cen-
ters (13). There is a study in the literature that aimed
to diagnose Meniere’s using radiomics, but this study
aimed to combine Radiomics with Machine Learn-
ing (ML). Manual MR-T2 sequence segmentation
was performed from conventional MRI scans and 812
features were determined with radiomics, and the 15
most important variations were detected with Prin-
cipal Component Analysis. Then, a radiomics model
was created using a Multi-layer perceptron classifier.
This model was introduced to ML. ML was evaluated
with two methods. Train-test split and K-fold cross-
validation. The accuracy rate of the training model was
72.9%, the Area Under the Curve (AUC) was 80.6%,
sensitivity was 80.2%, and specificity was 65.6%. The
test model had an accuracy rate of 82.3%, an Area Un-
der the Curve (AUC) of 86.9%, a sensitivity of 83.4%,
and a specificity of 81.8%. The 10-fold cross-validation
results showed an accuracy rate of 80.0%, an Area Un-
der the Curve (AUC) of 83.6%, a sensitivity of 78.3%,
and a specificity of 77.5%.

In the study published by Liu YW and his col-
leagues in 2020, it was aimed to create an artificial in-
telligence model that predicts the prognosis of hearing
loss in Meniere patients using Transient-evoked oto-
acoustic emission (TEOAE) signals. (18) For this pur-
pose, 30 Meniere patients were prospectively followed
for 6 months after an acute attack. During this period,
TEOAE and pure tone audiometry (PTA) tests were
performed at 1, 2, 3, 4 weeks, 2 months, 3 months, and
6 months. TEOAE signal parameters were determined
as signal energy at 1 and 2 kHz and group delay. PTA
results were divided into two groups: 14 patients with
improvement (increase of 15dB or more in any of the
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All potentially relevant studies were retrieved from
electronic database resource. (PubMed, Scopus, Web
of Science, Google Scholar and ScienceDirect)
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Only those not related to Meniere's were excluded
from studies related to sensory loss diseases and
artificial intelligence.

Screening

Two studies that were related to imaging
classification of Meniere's disease but did not address
the diagnosis were eliminated.

Two studies were patient support programs developed
using artificial intelligence, but were excluded from
the review because they did not serve diagnostic
purposes.

Eligibility

Studies that provided diagnostic results using artificial
intelligence algorithms in Meniere's disease were
included in the review.

ncluded

i

Figure 1. Process for sifting search results and selecting studies for

inclusion.

frequencies of 500, 1000, 2000, or 3000 Hz in the last
PTA test) and 16 patients with no improvement. Then,
the two groups were compared using Welch’s t-test.
While no significant difference was found between the
signal energies of the two groups (p: 0.64), a significant
difference was found in the group delay parameter at
1 kHz (p: 0.045). Then, this information was intro-
duced to the Support vector machine (SVM) model
for training purposes. SVM model results were evalu-
ated using Fivefold Cross-Validation. When the SVM
model evaluated the signal energy and group delay pa-
rameters together in the TEOAE test, it predicted the
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prognosis of the patients with over 80% success, while
when it evaluated only the signal energy, the prognosis
prediction success remained at the level of 71%.

In the study published by Shew, M. et al. in 2020, the
aim was to elucidate the pathophysiology of the disease
and develop diagnostic and therapeutic methods by
performing MiRNA analysis in Meniere’s disease based
on the knowledge that miRNAs play an important me-
chanical role in the development of the inner ear and
show different expression patterns in the serum of pa-
tients with hearing loss. (19) Since miRNA has a wide
expression, it was aimed to develop a Machine Learn-
ing model in its analysis to make this process easier. In
the study, there were a total of 21 patients, including 5
patients who underwent stapedectomy due to otoscle-
rosis, 11 patients who underwent cochlear implantation
due to severe sensorineural hearing loss (SNHL), and
5 patients who underwent labyrinthectomy due to un-
controlled Meniere’s. During the surgical procedure, 2-5
uL of perilymph was sampled and MiRNA analysis was
performed. Then, these MiRNAs were analyzed by the
open-source scikit-learn (v 0.21.3; Python v3.7.1) based
Machine Learning (ML) model, which introduced all
human MiRNAs, and a comparison was made. The
model showed 100% accuracy in distinguishing be-
tween conductive hearing loss and Meniere’s disease
and 66% accuracy in distinguishing between SNHL and
Meniere’s disease.

In the study published by Bragg, P. G. et al. in 2023,
the authors aimed to clarify the role of Subjective Vi-
sual Vertical (SVV) and Ocular Vestibular Evoked
Myogenic Potentials (0-VEMP) tests in terms of which
utricular subsystem each test measure, to character-
ize the acute and chronic status of MD by identifying
differences in the relationship between SVV and o-
VEMP results among patients with acute and chronic
MD, and to find a machine learning algorithm that
can predict acute and chronic MD using SVV and o-
VEMP (15). For this purpose, 90 unilateral Meniere’s
patients were included in the study. c-VEMP, o-VEMP
and SVV tests were performed on acute-chronic MD
patients. Asymmetry rates in VEMPs and deviation
degrees in SVV were determined. Statistical analysis
was performed with ANOVA and t-test. Pearsons lin-
ear correlation coefficient was calculated (r2). Logistic
regression (LR), the Naive Bayes classifier (NB), ran-
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Table 1. Summary of published studies using Al to diagnose MD

Study Year | Alalgorithm Aim How the AI Data set Validation Performance (Accuracy)
algorithm was method
used
Gurkov et al. | 2014 | RF Classifier, Correlation of Methodology- 16 Accuracy In the AT algorithm, automatic
(14) Niblack local threshold | ELH/TF ratio with | Segmentation analysis segmentation, ICC score and
algorithm hearing loss and and cross Pearson correlation scores for
vestibular paresis validation both vestibule and cochlea
were 0.99. In the manual
segmentation ICC and Pearson
correlation scores were found to
be 0.87 for cochlea and 0.91 for
vestibule.
Y.S.Choet |2020 |INHEARIT model Diagnosis of Methodology- 124 5-fold cross | IoU (concat 3 into 1 VGG)
al. (16) based on CNN and Meniere’s disease by | Segmentation validation :0.497, 0.533, and 0.528. IoU
VGG-19 ELH measurement (3into3VGG): 0.620, 0.716,
on MRI and 0.711 (low, moderate, high
augmentation)
M. Shew et 2020 | LR, RC, k-NN, Decision | Determination Data analysis- 21 8-fold cross Best performing models: KNN,
al. (19) tree, RF classifier, of Meniere- Classification validation RE, SGB, BTC: %100 SVM: %96
Gaussian nai ve bays, specific miRNA in
SVM, Stochastic perilymph
gradient classifier,
Adaboost,
Stochastic gradient
boost, Bagging tree
classifier
Y. W.Liuet |2020 | SVM Predicting whether | Data analysis- 30 5-fold cross | Prognosis prediction accuracy
al. (18) SNHL developing Classification validation for different features: (PC1, PC2,
during a Meniere PC3): 0.827 Energy: 0.708 GD-1
attack will regress kHz: 0.841 GD-2 kHz:0.808
or not with TE-
OAE
C.J. Parket |2021 |INHEARIT-v2 (ELH Diagnosis of Methodology- 128-training | 5-fold cross | foU (3into 3Inception):0.784
al. (17) measurement), Meniere’s disease by | Segmentation set, 60 test validation foU (3intoUNet):0.811
3into3Inception and ELH measurement set
3intoUNet
M.EJ. A 2021 | Multi-layer perceptron | Meniere’s Data analysis- 260 Test-training | Test accuracy: 0,82. 10-fold cross
van der classification diagnosis via MRI Classification split ,10- validation: 0,8. ICC (mean):
Lubbe et al. images (not ELH fold cross 0,941
(13) measurement) validation
P. G. Bragg 2023 | LR, the Naive Bayes Utricular function | Data analysis- 90 10-fold cross | LR, NB, RF>0,7 SVM<0,5
etal. (15) classifier, RE, and SVM | assessment with Classification validation
SVV and O-VEMP
measurement,
predicting acute-
chronic Meniere’s
diagnosis

Al Artificial Intelligence, RF: Random Forest, ELH: Endolymphatic Hydrops, TF: Total Fluid, ICC: Intraclass Correlation, INHEARIT:
INner-ear Hydrops Estimation via ARtificial InTelligence, CNN: Convolutional Neural Network, VGG-19: Visual Geometry Group-19, LR:
Logistic regression, RC: Ridge classifier, k-NN: k-nearest neighbors, SVM: Support vector machine

dom forest (RF) and support vector machine (SVM)
were used to group (training set, testing set). These
classes are right acute (RA) MD, right chronic (RC)
MD, left acute (LA) MD, and left chronic (LC) MD.
Logistic regression (LR), the Naive Bayes classifier
(NB), and random forest (RF) methods provided over
70% accuracy, while the accuracy rate of support vec-
tor machine (SVM) remained below 50% (7).

—
DISCUSSION AND CONCLUSION

Meniere’s disease is an important peripheral vestibu-

lar system disorder that causes episodic vertigo, tin-
nitus, a feeling of fullness in the ear, and hearing loss
due to flutter. Although the pathophysiology is mostly
focused on endolymphatic hydrops, there are many
aspects waiting to be elucidated. Studies on vestibular
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system diseases with machine learning and deep learn-
ing models have increased recently. When machine
learning studies on Meniere’s disease were examined,
it was seen that the models used had the potential to
significantly facilitate the management of the disease
by physicians regarding the radiological diagnosis and
course of the disease and to illuminate the dark points
regarding the pathophysiology of the disease.

Among the studies where machine learning is used
for the diagnosis of Meniere’s disease, the detection
of endolymphatic hydrops (EH) in MR imaging has
an important place. The artificial intelligence models
used in these studies have gained automatic segmen-
tation and full stack working features over time, and
it has been observed that they have gained the ability
to calculate EH that is highly correlated with objective
and expert physician evaluation. The effectiveness of
EH in disease pathophysiology, follow-up during the
treatment process, and correlation with disease dura-
tion and severity were examined. It should also be not-
ed that the EH ratio measurement time to be used in
disease evaluation has been reduced to seconds, which
is valuable in terms of preventing physicians from los-
ing time (16).

Studies on the pathogenesis of Meniere’s disease
are mainly focused on endolymphatic hydrops. In ad-
dition, the value of EH progression in showing Me-
niere’s prognosis is being studied. In addition, EH can
be shown on MRI in cases such as vestibular migraine
that present with a clinical picture similar to Meniere’s,
and can have diagnostic value. For these reasons, ra-
diological measurement of EH provides valuable in-
formation. Until 2014, there have been many studies
evaluating Meniere’s disease using endolymphatic
hydrops measurement. Zou et al. performed segmen-
tation of endolymph and perilymph spaces on MRI
images (20). Nakashima et al. conducted a study on
endolymphatic hydrops measurement with MRI af-
ter intratympanic contrast injection (8). In the study,
perilymph and endolymph could be distinguished on
the FLAIR sequence, but endolymph-bone could not
be distinguished. In a similar study by Liu et al., En-
dolymph/Total Fluid Space (EL/TFS) measurements
were performed on the cochlea and vestibule on the
FLAIR sequence (17). The inability to perform endo-
lymph-bone segmentation was stated as a limitation.
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Naganawa et al. successfully demonstrated the distinc-
tion between endolymph-perilymph-bone with Real-
IR sequence in MR (21). Since manual segmentation
was performed in these measurements, semiquantita-
tive and subjective results were obtained.

In 2014, R. Giirkov and colleagues conducted the
first study on endolymphatic hydrops measurement
using machine learning. Inner ear total fluid space
(TES) segmentation was performed using Random
Forest based machine learning model on T2-SPACE
and REAL-IR sequences in MR, and endolymph-
perilymph segmentation was performed using Ni-
black local threshold algorithm (14). EL/TFS ratio was
determined by providing objective and volumetric
measurements from the obtained images. In previous
studies, manual segmentation of inner ear volumes
was performed, but the fact that manual segmentation
was time-consuming and subjective was considered a
limitation. When evaluated in terms of meeting the
objective data need, the results obtained here showed
that machine learning technology will make a signifi-
cant contribution to the clinical practice of Meniere’s
disease. In the study, it was seen that cochlear EL/TFS
ratio was blunted with hearing loss, but vestibular
EL/TES ratio did not show the same correlation with
semicircular canal paresis.

In the study conducted by Young Sang Cho and
his colleagues in 2020, a deep-learning model called
INHEARIT (INner ear Hydrops Estimation via ARti-
ficial InTelligence) based on VGG-19 was developed
to provide automatic segmentation of the cochlea and
vestibule and calculate the objective EH ratio (16).
Very good results were obtained with a limited data
set. In this study, data augmentation was applied to
compensate for the scarcity of data. When the manual
measurements made by the neurootologist and neu-
roradiologist were compared with the EH estimate of
the INHEARIT model, the ICC score was obtained as
0.971. In the study conducted by Chae Jung Park and
his colleagues in 2021, a full-stack model called IN-
HEARIT-v2 was developed using the 3into3Inception
and 3intoUNet network base instead of the CNN base
used in the previous model (17). In this model, a high
correlation was obtained when the measured EH ratio
was compared with the measurements of the specialist
physician.
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The most important limitation observed in the
studies was the lack of a sample size that could deter-
mine a specific EH ratio as a cut-off value when diag-
nosing Meniere’s disease. In addition, it was observed
that the EH ratio evaluation varied from person to
person and did not show a clear correlation between
clinical presentations. Since normal people without
Meniere’s diagnosis were not included in the studies
when measuring EH values, normal variant measure-
ment could not be performed. Another disadvantage
in determining the cut-off value is that it is difficult to
determine a definite value between the upper limit of
normal EH in a healthy individual and an early-stage
Meniere’s patient with a low EH ratio (2014). This
may not be necessary to determine the response to
treatment in a specific patient, but it is important for
future studies on EH cut-off. In the previously men-
tioned studies, machine learning technology was on
segmentation. Apart from these, machine learning has
been used successfully in classification-data analysis in
studies on Meniere’s disease from various aspects.

In 2021, Marly E. J. A. van der Lubbe and his col-
leagues aimed to reach an artificial intelligence-sup-
ported Meniere’s diagnosis using features obtained
with radiomics from MRIs in two groups of patients
with Meniere’s diagnosis and healthy patients (13).
Multi-layer perceptron classification was used as an ar-
tificial intelligence model. Unlike other imaging stud-
ies, the artificial intelligence model was used in classi-
fication-data analysis. Radiomics technology extracted
812 different features from manually segmented MRI
images. Using Principal Component Analysis, these
features were subjected to essential-non-essential dis-
tinction and the number of features was reduced to
two digits by removing non-essential features. These
features were introduced to the multi-layer perceptron
classification model. Unlike other studies, the model
was validated with both train-test split and 10-fold
classification. Another important detail of this study
was that the diagnosis was made with non-contrast
MRI. Integrating automatic segmentation into future
studies with radiomics will make radiomics more ef-
ficient in terms of objectivity and speed.

In the study published in 2023 by Phillip G. Bragg
et al. Subjective Visual Vertical (SVV) and Ocular Ves-
tibular Evoked Myogenic Potential (o-VEMP) tests

examining the dynamic and static subsystems of the
utricle were used to distinguish between acute and
chronic periods of Meniere’s disease. (15) In the study
where 4 different machine learning models were used,
it was observed that SVV and O-VEMP showed linear
correlation with acute period Meniere’s, but SVV re-
sults were normal in chronic period Meniere’s. In the
study, the classifications made with machine learning
models in the distinction of acute and conic period
Meniere’s were examined. Decision boundary (DB)
was taken as the basis for these comparisons. Since DB
was observed as linear in the Logistic regression model
and nonlinear-flat in the Naive Bayes classifier (NB)
model, these two models were the most sensitive mod-
els in classification. Low sensitivity was observed in
Random Forest and SVM (Superior Vector Machine)
models. While the accuracy rate was >70% in the first
3 models, it was seen that it was <50% in the SVM
model. Despite the limited data set with 90 patients, it
was seen that a successful classification could be made
with the machine learning model especially Logistic
regression and NB. The lack of a method to calibrate
surface EMG activities in this study may have affected
the amplitude values in the o-VEMP results. Future
studies may need to perform VEMP and SVV in the
same physiological position and include a method to
calibrate surface EMG for o-VEMP. These additional
measurements may provide more consistent results.
In a study conducted by Matthew Shew et al. in
2020, perilymph samples taken from the preopera-
tive inner ear were examined and MiRNA expression
profiles were revealed (19). With the help of machine
learning (ML) models, MiRNA profiles associated
with Meniere were detected and it was determined
that they had a predictive feature in showing the dis-
ease diagnosis. It has been revealed in different studies
that miRNAs play a role in inner ear development and
hearing loss due to various reasons and that there is
an increase in MiRNAs showing different expression
patterns in inner ear fluids. Since the volume and di-
versity of these MiRNA patterns are very large, analy-
sis was performed using ML and expression patterns
specific to Meniere’s disease were determined. It was
seen that there was a two-stage ML evaluation in the
study. In the first stage, when 11 ML models were sub-
jected to 8-10 cross-validation, the 5 models with the
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highest accuracy rate were determined. In the second
stage, optimal accuracy rates were achieved with hy-
perparameter tuning using GridSearchCV. The effects
of MiRNAs on model accuracy were determined using
a permutation-based approach in each model (permu-
tation feature importance score). The fact that peri-
lymph sampling could not be performed on healthy
individuals in the study can be considered as a limita-
tion, but it can also be assumed that the inner ear is
not affected in otosclerosis patients. Secondly, the ac-
curacy rate of distinguishing between Meniere’s and
profound SNHL patients being at 60% is thought to be
due to the fact that SNHL is also seen in Meniere’s, the
selected Meniere’s patients are advanced stage patients
and the small sample size. More meaningful results
can be obtained in future studies with larger samples.
In addition, the effect of endolymphatic sac surgery
and miRNA expressions in early stage Menieres pa-
tients can be investigated in new studies conducted
with this technique. Another limitation of the study is
that the perilymph examined contained a small por-
tion of the MiRNA content and other parts of the inner
ear could not be evaluated. It should also be noted that
the method used in this study was expensive.

Its concluded that Meniere’s Disease presents
many difficulties in terms of diagnosis, prognosis and
treatment. Current studies show that endolymphatic
hydrops (EH) plays a significant role in pathophysiol-
ogy. The effect of current treatments in reducing EH
progression is uncertain. Therefore, rapid and most
accurate measurement of EH with objective criteria is
important in monitoring the response to treatments to
be developed for EH progression. It is difficult to de-
termine a cutoff value for EH with the current data we
have. This limitation can be overcome by studies with
larger data groups or by more advanced artificial intel-
ligence technologies, as better results can be obtained
with less data. In addition to EH determination, artifi-
cial intelligence algorithms supported by audiological-
vestibular tests can be used to follow Meniere’s disease
with objective data and make objective evaluations of
prognosis. Although not yet sufficiently studied, the
striking results regarding the MiRNA-Meniere rela-
tionship with the support of artificial intelligence al-
gorithms can be a guide to reveal the unknowns about
the disease.
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Main points

o This review examines the advances provided by Al
systems for higher accuracy in the diagnosis of Me-
niere’s disease.

o Machine learning and deep learning methodolo-
gies can be employed in the diagnosis of Meniere’s
disease by analyzing radiological imaging findings,
detecting specific microRNAs associated with the
condition, and monitoring disease progression
through the assessment of transient-evoked oto-
acoustic emissions and vestibular test results.

o The limitations in predicting the diagnosis and
prognosis of Meniere’s disease can be overcome
through the incorporation of objective assessments
facilitated by machine learning and deep learning

systems.
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Investigation of neurogenic dysphagia
in commonly seen neurological
diseases

Sik gorulen ndrolojik hastaliklarda ndrojenik
disfajinin arastiriimasi

Abstract

Neurological disorders lead to varying degrees of impairment in the functions of vital swal-
lowing structures, such as the cortex, cerebellum, brainstem, cranial nerves, and muscles.
Neurogenic dysphagia is observed in approximately 50% of common neurological disorders
such as stroke, multiple sclerosis, and Parkinson’s disease. Although the pathophysiology and
course of the disease vary, dysphagia may occur at any stage of swallowing, including oral
preparation, oral, pharyngeal, and esophageal phases. Neurogenic dysphagia ranks among
the top symptoms that restrict patients’ independence in daily life activities, reduce their
quality of life and increase morbidity and mortality rates. Despite being a prevalent and high-
ly impactful symptom among patients, neurogenic dysphagia can go unnoticed among the
multiple symptoms experienced by neurological disorders due to their nature. It is important
to be aware of disease-specific risk factors for the early detection of neurogenic dysphagia.
Overlooked dysphagia can lead to complications such as aspiration pneumonia, dehydration,
malnutrition, and weight loss. Among these complications, aspiration pneumonia is the most
common, requiring attention due to its recurrent hospitalizations, inpatient treatment, and
high healthcare costs. Many patients exhibit common neurogenic dysphagia symptoms such
as drinking liquids in small sips, cutting solid foods into small pieces, decreased appetite,
and prolonged meal times. The aim of this study is to examine various aspects of neurogenic
dysphagia in different neurological disorders, including its etiology, risk factors, symptomes,
and prevalence.

Keywords: Demantia; multiple sclerosis; stroke; swallowing disorders

Oz

Norolojik hastaliklar yutma icin hayati 6neme sahip korteks, serebellum, beyin sapi, kranial
sinirler ve kaslar gibi yapilarin fonksiyonlarinda gesitli derecelerde bozulmaya yol acar. Néroje-
nik disfaji; inme, multiple skleroz, parkinson gibi yaygin gérulen norolojik hastaliklarin yaklasik
%50’sinde gorultr. Hastaligin patofizyolojisi ve seyrine gore degismekle birlikte yutmanin oral
hazirlik, oral, faringeal ve 6zefageal fazlarinin herhangi birinde disfaji ortaya cikabilir. Néro-
jenik disfaji bu hastalarin gunluk yasam aktivitelerindeki bagimsizliklarini kisitlayan, yasam
kalitelerini azaltan ve morbidite, mortalite oranlarini arttiran semptomlar arasinda ilk siralar-
dadir. Norojenik disfaji, yaygin gortlen ve hastalari oldukca olumsuz etkileyen bir semptom
olmasina ragmen nérolojik hastaliklarin dodasi geredi hastanin yasadigi coklu semptomlar
arasinda gozden kacabilmektedir. Norojenik disfajinin erken tespiti icin hastaliklara 6zel risk
faktorlerinin iyi bilinmesi 6nemlidir. Gézden kacirilan disfaji ilerleyen dénemlerde aspirasyon
pnémonisi, dehidrasyon, malnutrisyon, kilo kaybi gibi komplikasyonlarin olusmasina neden
olur. Bu komplikasyonlar arasinda en sik gorulen aspirasyon pnémonisi; tekrarl hastane bas-
vurulari, yatarak tedavi ve yuksek saglik maliyetleri gerektirmesi nedeniyle dikkat edilmesi
gereken bir durumdur. Hastalarin bircodu sivilari cok yudumda icme, kati gidalari kticik lok-
malara boélme, istahta azalma, yemek stiresinin uzamasi gibi ortak nérojenik disfaji belirtilerine
sahiptir. Bu calismanin amaci farkli nérolojik hastaliklarda goértlen nérojenik disfajinin olusma
mekanizmasi, risk faktorleri, semptomlari ve prevelansi gibi yonlerini incelemektir.

Anahtar Sozciikler: Demans; inme; multipl skleroz; yutma bozukluklari
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Neurogenic dysphagia

Swallowing is a neuromotor activity of vital impor-
tance. It consists of oral preparation, oral, pharyngeal,
and esophageal phases. Swallowing’s neuromotor con-
trol is carried out by cranial nerves trigeminal, abdu-
cens, facial, vagus, and hypoglossal. During swallow-
ing, coordination and control extend to 25 pairs of
muscles The term “dysphagia,” comes from the Greek
roots “dys,” meaning “difficulty;” and “phagein,” mean-
ing “to eat,” refers to a swallowing disorder (1). Neuro-
logical disorders are the most common cause of dys-
phagia. Neurogenic dysphagia describes swallowing
disorders caused by the central and peripheral nervous
system, neuromuscular transmission, or muscle dis-
eases. Neurogenic dysphagia is one of the most com-
mon and dangerous symptoms of many neurological
diseases. It is estimated that approximately 50% of all
patients suffer from neurogenic dysphagia (2). Clini-
cal effects of neurogenic dysphagia include aspiration
pneumonia, dehydration, malnutrition, decreased
quality of life, and inability to intake food orally. These
complications associated with dysphagia can lead to
mortality in neurological diseases (3). Understanding
the complex patterns of irregular swallowing is crucial
in cases of severe dysphagia. This knowledge is nec-
essary for healthcare professionals to accurately diag-
nose and effectively treat individuals with neurogenic
dysphagia. By understanding the neural pathways and
mechanisms involved in swallowing, healthcare pro-
fessionals can develop appropriate therapeutic strate-
gies to address the specific challenges faced by patients
with neurogenic dysphagia. This review aims to facili-
tate the recognition of the differences necessary for the
appropriate diagnosis and treatment of swallowing
disorders. Additionally, it aims to assist patients, care-
givers, and healthcare professionals in acquiring the
necessary knowledge to live with the condition.

Stroke

Stroke is a neurological condition that occurs due to
occlusion or rupture of arteries supplying the brain,
resulting in the sudden loss of brain functions and a
neurological presentation lasting longer than 24 hours.
Motor function impairments, such as dysphagia, are

common in individuals experiencing vascular dam-

age to the central nervous system (4). The incidence
of dysphagia in stroke varies between 19% and 81%
and is often associated with aspiration pneumonia (5,
6). The prevalence of dysphagia increases from 38%
when diagnosed through clinical swallowing examina-
tions to up to 75% when evaluated using instrumental
techniques (7). Stroke patients with dysphagia have a
threefold increase in the risk of aspiration pneumonia,
and those with aspiration have an elevenfold increase
in the risk of pneumonia (8). Advanced age, high
scores on disease-specific classifications, low quality of
life index score, malnutrition, low body mass index,
larger lesion volume, subcortical and cortical involve-
ment, brainstem involvement, corticobulbar system
involvement, white matter involvement, dysarthria,
presence of dysphonia or reduced maximum pitch,
cognitive impairment or dementia, male gender, high-
er Glasgow Coma Scale score at admission, presence
of hemorrhagic or ischemic stroke, involvement of the
anterior or middle cerebral artery, large or cerebral ar-
tery involvement, small vessel occlusion, facial palsy,
presence of hyperlipidemia, and thalamic lesions are
predictive factors determining the prognosis of dys-
phagia following stroke (9).

Disruptions in swallowing physiology occur as a
result of cerebral, cerebellar, or brainstem strokes, and
the severity and pattern of dysphagia vary based on the
lesion’s localization. Dysphagia resulting from brain-
stem strokes (40-81%) constitutes the majority of dys-
phagias observed after stroke (10). Retrospective stud-
ies indicate that strokes occurring in the infratentorial
region, including the brainstem (midbrain, pons, me-
dulla), and the cerebellum, lead to more severe dys-
phagia compared to strokes in the supratentorial re-
gion, involving deep (thalamus and basal ganglia) or
lobar (cortex and subcortical areas) intracerebral re-
gions (11). Infratentorial lesions primarily cause dys-
phagia due to motor deficits, while supratentorial le-
sions often result in dysphagia originating from senso-
ry afferent deficits (12). The nucleus tractus solitarius,
responsible for initiating swallowing, and the nucleus
ambiguus, coordinate the synchronized contraction of
lingual, laryngeal, pharyngeal, and muscles. Damage
to these neural pathways in the cerebellum diminishes
its inhibitory effect on the cerebral cortex, leading to
dysphagia (10). Cerebral lesions disrupt the inten-
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tional control of chewing and bolus transfer during
the oral phase. Cortical lesions involving the precen-
tral gyrus cause impairment in contralateral tongue,
lip, and facial motor control, leading to disturbances
in contralateral pharyngeal peristalsis. Cerebellar le-
sions impact cognitive functions, resulting in concen-
tration or selective attention deficits that negatively af-
fect swallowing control. Brainstem lesions affect oral,
lingual, and cheek sensation, the timing of pharyngeal
swallowing initiation, laryngeal elevation, glottic clo-
sure, and cricopharyngeal relaxation (13). The right
hemisphere contributes more to the sensory-motor in-
tegration of swallowing than the left hemisphere (14).
Severe dysphagia and aspiration are more commonly
observed with right hemisphere involvement, while
oral disorders are more frequent with left hemisphere
involvement (Figure 1) (15).

Aspiration, the most severe symptom of dysphagia,
is observed in approximately 40% of acute stroke pa-
tients. Silent aspiration, primarily caused by reduced
sensory input or decreased cough reflex, constitutes
the majority of these cases. Stroke-related pneumo-
nia, due to its association with increased mortality,
disability rates, and prolonged hospital stays, is a cru-
cial symptom that requires attention (16). Dysphagia
leads to malnutrition, dehydration, low-grade fever,
loss of appetite, weight loss, wet voice, feeling of block-
age in the throat, and airway obstruction. During the
oral preparation stage, chewing disorders, prolonged

chewing, weak lip seals, drooling while chewing, or
solid food pocketing in the cheeks may occur. In the
oral propulsion stage, difficulty initiating swallowing is
observed, and in the pharyngeal stage, symptoms such
as inability to swallow, choking, nasal regurgitation,
coughing, shortness of breath, and pain during swal-
lowing are prevalent. In the esophageal phase, symp-
toms such as belching or indigestion due to reflux,
recurrent pneumonia, bad taste in the mouth upon
waking, heartburn, chest pain, or discomfort may oc-
cur (17).

As aresult, one of the common causes of dysphagia
is considered to be stroke. Stroke can have significant
adverse effects on swallowing physiology, impacting
both oral and pharyngeal stages of swallowing. The
severity and pattern of dysphagia following cerebral,
cerebellar, or brainstem strokes vary depending on the
localization of the brain lesion.

Dementia

The prevalence of dementia, and dysphagia associated
with dementia increases with aging. Various assess-
ments are conducted in individuals suspected of de-
mentia, but establishing a definitive diagnosis takes
time. When dementia is mentioned, cortical changes
related to cognitive impairments are typically what
come to mind. However, upon examining MRI imag-
es from the early stages, damage to the brainstem re-
gion involved in swallowing control is observed (18).

Dysphagia

During oral phase, chewing and bolus transfer are interrupted.
Cerebral . . facial. li
Jesion Precentral lesions disrupt contralateral facial, lip, and tongue motor
control.
Cognitive functions, concentration, and selective attention are
affected.
Stroke Cerebellar Cerebellum regulate; swallowing through the swCRG neural
lasion pathway, damage occurring along this pathway results in a decrease
in the inhibitory effect of the cerebellum on the cerebral cortex.
Brainstem Oral, lingual, and cheek sensation, initiation of pharyngeal
lesion swallowing, laryngeal elevation, glottic closure, and cricopharyngeal
relaxation are affected.

Figure-1. Pathophysiology of Dysphagia in Stroke
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Swallowing difficulties observed in the early stages of
dementia in patients are attributed to the natural ag-
ing process (19). This situation leads to delayed diag-
nosis of dysphagia in dementia patients and can result
in an increase in the complication rate, potentially
culminating in mortality in advanced stages (20). De-
mentia patients experience problems with dysphagia
such as increased leakage duration during chewing,
prolonged initiation time of swallowing, premature
bolus spillage, and decreased bolus clearance (21).
Although the prevalence of dysphagia in dementia
patients is estimated to be around 45% on average, it
varies depending on clinical features such as demen-
tia type, disease stage, and process (22). Apart from
those listed below, neurogenic dysphagia is also ex-
perienced in frontotemporal and lewy body types of
dementia (23).

Alzheimer’s disease

Alzheimer’s disease, which constitutes 60-70% of all
dementia cases, is characterized by progressive cogni-
tive, behavioral, and neuropsychiatric symptoms at-
tributed to hippocampal and bilateral temporal-pari-
etal lobe involvement (24). In Alzheimer’s disease, the
sensory aspect of swallowing is affected due to neuro-
fibrillary tangles originating from neuritic plaques and
olfactory pathway involvement. Dysphagia develops in
84% to 93% of moderate to severe Alzheimer’s patients
due to impaired cognitive functions, leading to visual
recognition inability of bolus and oral-tactile agno-
sia. Consequently, symptoms such as decreased smell
and taste sensations during the oral phase, impaired
perception of food in the mouth, inability to initiate
voluntary swallowing, and delayed oral transit of lig-
uids are observed (25). The presence of dysphagia in
Alzheimer’s patients leads to increased hospital ad-
missions, inpatient treatment, and healthcare expen-
ditures (26). Therefore, it is important to be vigilant
against risk factors such as difficulty in oral/labial resi-
due clearance and bolus cleaning for early detection of
dysphagia (27).

Vascular dementia

In the second most common type of dementia, vas-
cular dementia, the motor aspect of swallowing is af-
fected more than the sensory aspect (28, 29). Distur-

bances are observed in the chewing of semi-solid food
and the formation of the bolus due to the involvement
of the trigeminal and hypoglossal cranial nerves re-
sponsible for chewing and tongue movements. Pa-
tients with vascular dementia experience problems
not only in the oral phase but also in the motor com-
ponents of the pharyngeal phase, including hyolaryn-
geal movement and epiglottic inversion. Compared to
Alzheimer’s disease, vascular dementia is associated
with a higher incidence of overall aspiration and silent
aspiration (29).

Parkinson’s disease

Parkinson’s disease (PD) is a complex neurodegenera-
tive progressive disorder that affects both motor and
non-motor functions. In pathophysiology, dopami-
nergic neuron loss occurs due to the decrease in dopa-
mine in the basal ganglia and the accumulation of cyto-
plasmic residues containing the insoluble a-synuclein
(aSyn) protein, called Lewy bodies, in more than one
cell type (30). Dysphagia, which is difficulty in swal-
lowing, is a common non-motor symptom experi-
enced by people with PD. It can affect any stage of the
disease and any of the oral, pharyngeal, esophageal
phases It can affect any phase of swallowing, including
oral, pharyngeal, and esophageal stages of the disease
(31). Swallowing disorders can occur in the early stages
or even in the prodromal stage of PD, even if they are
typically more noticeable in advanced stages (31, 32).
Unlike stroke, dysphagia in PD often worsens with the
progression of the disease and appears approximately
10-11 years after the onset of motor symptoms (33,
34). The prevalence of dysphagia in PD varies depend-
ing on disease duration, stage, and assessment method
(35). There are differences between the prevalence of
dysphagia reported subjectively (35%) and that con-
firmed by instrumental methods (85%) (33). Due to
deficiencies in sensorimotor functions and a decreased
protective cough reflex, many individuals with PD
may not be aware of their swallowing issues. This lack
of awareness often leads to asymptomatic dysphagia in
the early stages, subsequently resulting in silent aspi-
ration and/or penetration (36, 37, 38). However, sev-
eral symptoms and signs can contribute to the early
diagnosis of dysphagia in PD. These include prolonged
meal duration, difficulty swallowing tablets, a sensa-
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Figure-2. Pathophysiology of Dysphagia in Parkinson Disease

tion of food sticking or persisting in the throat after
swallowing, coughing and choking during food and
liquid intake, changes in voice (e.g., gurgling voice),
and weight loss or low body mass index during recur-
rent chest infections (39). Even if not exhibiting these
symptoms, Parkinson’s patients in Hoehn and Yahr
stages 4 and 5, with dysphagia-related weight loss or
a body mass index <20 kg/m2, drooling or sialorrhea,
and clinical predictors such as dementia, should be as-
sessed for screening (40).

In the development of dysphagia in PD, both non-
dopaminergic and dopaminergic mechanisms may be
involved (41). The extrapyramidal dysfunction aris-
ing from the degeneration of dopaminergic neurons
in the substantia nigra plays a significant role in the
pathophysiology of dysphagia in PD patients by im-
pairing the supramedullary swallowing network cru-
cially involved in swallowing. This hypothesis is also
supported by the observation that some PD patients
show a significant improvement in swallowing func-
tion after L-Dopa and that deep brain stimulation
may affect the supramedullary swallowing network by
modulating dopaminergic pathways (42). Lewy bod-
ies, which are aSyn aggregates involved in the pathol-
ogy of PD, have been found to accumulate in various
non-dopaminergic cortical areas, including ‘central
pattern generators’ in the medulla, brainstem, enter-
ic nervous system and motor nerves innervating the
pharyngeal muscles, which can disrupt the swallow-
ing pattern (43). Peripheral mechanisms, such as atro-
phy of pharyngeal muscles and fast-to-slow fibre-type
transition, also contribute to swallowing dysfunction
(Figure 2) (44, 45).
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The hallmark features of dysphagia in PD include
repetitive or festinated tongue movements, decreased
coordination and speed of mastication, significantly
prolonged oropharyngeal transit time, pharyngeal
spillage, and delayed initiation of swallowing (40, 46).
Additionally, studies report increased swallowing fre-
quency for clearing residues in the pharynx, esopha-
geal dysmotility and slowed hyolaryngeal movements.
Deficiencies in airway protection may manifest as de-
creased cough airflow rates, reflex, and airway obstruc-
tion due to sensory impairments. (33, 46). Dysphagia
can significantly affect the quality of life in patients
with PD. Swallowing problems adversely affects well-
being, self-confidence, and social integration, leading
to frustration and social isolation (39, 46).

In conclusion, dysphagia occurs in PD through
dopaminergic, non-dopaminergic, and peripheral
mechanisms. Dysphagia can be seen at any stage of the
disease, but as the disease progresses, the symptoms
worsen and negatively affect the quality of life. Dys-
phagia in PD causes aspiration pneumonia, leading to
severe complications and even death.

Chorea, dystonia, and Wilson disease, which are
included under the term movement disorders, are oth-
er diseases in which neurogenic dysphagia is observed
(23).

Multiple sclerosis

Multiple sclerosis (MS) is the most common neuro-
degenerative disease of the central nervous system,
characterized by chronic inflammation and demyelin-
ation (47). The formation of plaques in areas such as
the cortex, cerebellum, brainstem, and cranial nerve
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regions, which have a functional impact on swallow-
ing, as a result of inflammation, leads to dysphagia in
patients with MS (48).

The prevalence of dysphagia in MS patients varies
between 21% and 90% (48, 49), with an average esti-
mate suggesting that approximately one out of every
three patients has swallowing difficulties (50). Many
factors, such as age, affected region, and disease type,
influence the prevalence and severity of dysphagia in
MS patients (51). It has been reported that MS pa-
tients with involvement of the brainstem, forebrain,
and central pattern generator regions responsible for
controlling swallowing function are more likely to ex-
perience dysphagia than other patients (52, 53). Stud-
ies investigating the relationship between disease type
and prevalence have shown that patients with progres-
sive forms such as primary progressive MS (PPMS)
and secondary progressive MS (SPMS) are more af-
fected by dysphagia compared to those with relapsing-
remitting MS (RRMS) (48, 54). The clinical course of
dysphagia may vary for different MS types. In RRMS,
dysphagia can last from 2-3 weeks to 2-4 months dur-
ing exacerbations and can become chronic during re-
mission periods, whereas for progressive types, there
is a continuous increase in the severity of dysphagia
(55). Another factor influencing the prevalence of dys-
phagia is the method of evaluating swallowing func-
tion. When evaluated with instrumental techniques,

dysphagia prevalence increases to 65.7%, compared to
38.4% diagnosed through clinical swallowing exami-
nations (51).

In the early stages of the disease, dysphagia can
go unnoticed among multiple symptoms, and unless
serious complications such as aspiration pneumonia
develop, dysphagia may be neglected (56), with only
2% of patients diagnosed with dysphagia receiving
treatment (57). This delay in intervening in dyspha-
gia may lead to more severe dysphagia and increased
disability and mortality rates in the advanced stages of
the disease (58, 59). To detect overlooked dysphagia
earlier, it is important to be aware of risk factors such
as the use of certain medications in MS treatment, the
initial symptom being swallowing problems, a high
EDSS score (>8), and having motor and cerebellar
symptoms, as well as disease duration and progressive
disease course (60, 61).

Common signs of dysphagia in MS patients are
frequent sips to drink fluids, dividing food into small
morsels, and weight loss (60). Dysphagia typically
stems from glottal closure issues, weakness in soft pal-
ate/laryngeal movements, and penetration during the
pharyngeal phase. In rare cases, delayed swallowing
reflex or residue transportation during the pharyn-
geal phase can lead to penetration (58, 62). In some
instances, dysphagia is characterized by delayed swal-
lowing reflex and difficulty in bolus manipulation

Delayed Anterior Insula
swallowmg reflex
Oral phase
leﬁculty with Brainstem and
bolus Related Cranial
manipulation Nerves
Insufficient Left Cerebellar
glottal closure Hemisphere
Multiol _ Dysphagia
ultiple All Hemispheres
: Decreased
Soleress Pharengeal phase contractions in of medcl\zggtl)'ellum
the hypopharynx I PUC
Vermis
We;i(;:/slsaofns;ft Posterior
P Ty Cerellum
movements
Weakness in the .
Esophageal phase upper esophageal ——— X an(Il\é(ngramal
sphincter

Figure-3. Pathophysiology of Dysphagia in Multiple Sclerosis
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during the oral phase. In the advanced stages of MS,
dysphagia may be linked to reduced contractions in
the hypopharynx or dysfunction of the upper esopha-
geal sphincter (61). Additionally, dysphagia in the oral
phase may arise from cerebellar problems, while dys-
function in brainstem function, cognitive functions,
and/or cerebellar disorders may contribute to dyspha-
gia in the pharyngeal phase (Figure 3) (63).

In conclusion, dysphagia associated with MS can
affect the sensorimotor cortex, cerebellum, brain-
stem, and cranial nerves depending on the localiza-
tion of inflammation and demyelination in the cen-
tral nervous system. Dysfunction in these structures,
each vital for swallowing function, can lead to a range
of problems such as oropharyngeal sensory deficits,
weakness in muscles involved in chewing and swal-
lowing, impaired initiation of voluntary swallowing,
disruption of the swallowing reflex, and disturbance
in the timing and sequencing of activation of struc-
tures involved in swallowing, as well as coordination
problems among interacting structures. Complica-
tions related to dysphagia can occur in MS patients.
Dysphagia should be screened for early using subjec-
tive and objective assessment methods regardless of
the presence of symptoms in MS patients with vari-
ous risk factors.

Bacterial and viral meningoencephalitis, tetanus,
poliomyelitis and post-polio syndrome, which are in-
cluded under the term mflammatory diseases of the
central nervous system, are other diseases in which
neurogenic dysphagia is observed (23).

Brain tumors

Dysphagia is a prevalent complication of brain tu-
mors, and it is directly associated with the effects
of the lesion, tumor resection, and the outcomes
of chemotherapy and radiation therapy. Dyspha-
gia observed in brain tumors can lead to complica-
tions such as aspiration pneumonia, dehydration,
and inadequate nutrition, significantly impacting
long-term quality of life and mortality (64). Among
all cancer types, dysphagia is most commonly seen
in head and neck cancers, with an incidence rate of
89%. Swallowing function activates a complex com-
munication network in the brain, involving bilateral
sensorimotor cortex, premotor area, primary mo-
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tor area, supplementary motor area, insular cortex,
inferior frontal gyrus, cingulate gyrus, temporal
lobe, inferior parietal lobule, precuneus, cerebellum,
basal ganglia, and brainstem. Due to the intricate
nature of swallowing, dysphagia can emerge from a
tumor-induced lesion in the brain. The nucleus am-
biguus, responsible for generating motor responses
in muscles, and the nucleus tractus solitarius (NTS),
responsible for initiating and maintaining swallow-
ing based on bolus characteristics (size, texture, and
temperature), are crucial structures for swallowing
(23). In infratentorial brain tumors, compared to
supratentorial brain tumors, penetration, aspiration,
residue accumulation in the valleculae and piriform
sinuses, and weakened swallowing reflex are more
common, leading to an increased incidence of dys-
phagia. When comparing the incidence of dysphagia
between benign and malignant tumors, there is no
significant difference. Dysphagia arising from brain
tumors is known to share similar characteristics with
dysphagia resulting from stroke, as both conditions
are outcomes of neurological interactions occurring
in the same region (64). Tumor-related neurogenic
dysphagia is also observed in metastases, neoplastic
meningitis, and paraneoplastic syndromes under the
umbrella term of brain tumors.

Neuromuscular diseases

Neuromuscular diseases (NMDs) are pathologies in-
volving motor units and sensory nerves, often rooted
in genetic factors. The clinical course and manifesta-
tions of NMD vary depending on the underlying pa-
thology, with common symptoms including voluntary
muscle weakness, muscle cramps, changes in muscle
tone, balance problems, and difficulty swallowing
(65). Dysphagia in adult NMDs typically affects the
oropharyngeal phase, usually due to weakness in vo-
cal cords and pharyngeal muscles. Dysphagia in NMD
individuals contributes to decreased quality of life and
may lead to increased morbidity and mortality (2, 66).
Dysphagia is prevalent across a broad spectrum of
NMDs, accompanying the clinical course and mani-
festations of the disease. Pathologies within this spec-
trum include Oculopharyngeal Muscular Dystrophy
(OPMD), Myotonic Dystrophy (MD), Facioscapu-
lohumeral Muscular Dystrophy (FSHD), Duchenne
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Muscular Dystrophy (DMD), Myasthenia Gravis
(MG), Amyotrophic Lateral Sclerosis (ALS), , and Spi-
nal Muscular Atrophy (SMA) (67).

OPMD, although a prototypical adult-onset rare
hereditary myopathy, presents dysphagia as the ini-
tial symptom in 32% of individuals around their
fifties (68, 69). Patients often complain of difficulty
swallowing solid foods, the sensation of throat block-
age, and symptoms like coughing and choking dur-
ing meals (68, 70, 71). In Myotonic Dystrophy, pro-
longed contractions and relaxations of swallowing
muscles such as the sternocleidomastoid, mastica-
tory muscles, and cricopharyngeal (upper esopha-
geal) sphincter result in dysphagia. The prevalence of
dysphagia in MD ranges from 25% to 80%, depend-
ing on the duration and severity of the disease (72,
73). FSHD patients develop dysphagia due to weak-
ness in the muscles around the mouth, leading to
difficulty in bolus formation. While 25% of patients
report symptoms like prolonged meal times and fear
of choking, most do not complain of dysphagia (74).
In DMD, increased tongue thickness leads to impair-
ment in the oral phase of swallowing. Delayed oral
phase problems during swallowing and pharyngeal
residues are also believed to reduce tongue strength
(75, 76). Approximately 15% of MG patients develop
fatigue-related dysphagia, characterized by weakness
associated with effort and increased residue with re-
peated swallowing attempts. In advanced stages of
the disease, myasthenic crises occur in 50% of indi-
viduals, potentially leading to aspiration due to dys-
phagia (77). ALS, characterized by progressive de-
generation of lower and upper motor neurons, mani-
fests early weakness in head and neck muscles due
to corticobulbar pathway involvement. About 30% of
patients present with dysphagia at diagnosis, which
progresses with the disease (78). Dysphagia in ALS
presents as premature spillage and a combination
of hypopharyngeal residues in different areas (3). In
patients with corticobulbar involvement, swallowing
difficulties typically start with decreased tongue mo-
bility, reduced pharyngeal contraction, and difficulty
manipulating the bolus. Aspiration due to reduced
laryngeal elevation is also common (79, 80).

In conclusion, dysphagia caused by voluntary
muscle weaknesses, affecting chewing and swallowing

muscles, is one of the clinical symptoms of NMD. Par-
ticularly, as the disease progresses and affects esopha-
geal phase muscle activations, dysphagia severity can
impact quality of life, morbidity, and mortality rates.

Traumatic brain injuries and spinal cord
injuries

Dysphagia is a common complication of traumatic
brain injuries (TBIs) and spinal cord injuries. TBIs
result in diffuse axonal injury, brain contusion, and/
or hematoma-related damage, leading to pathophysi-
ological mechanisms such as edema, increased intra-
cranial pressure, hypoxia, ischemia, and inflamma-
tion. Particularly, cervical spine injuries and surgeries,
especially at the C3-C5 level, can cause neurogenic
dysphagia (81).

Psychogenic dysphagia

Psychogenic dysphagia is observed during adulthood
and is more frequent in females. Unlike other types
of dysphagia, typical complications such as aspiration
pneumonia are not seen in psychogenic dysphagia,
and no pathology is usually detected in neurological
examinations. It is commonly encountered in indi-
viduals with depression, anxiety, and an introverted
personality (23). Psychogenic dysphagia encompasses
conditions such as globus pharyngis and phagophobia,
often confused with eating disorders, arising from psy-
chosocial stress (81).

Conclusion

Dysphagia is a multifaceted and pervasive issue with
significant implications for individuals across various
neurological conditions. Neurogenic dysphagia, stem-
ming from disorders affecting the central and periph-
eral nervous systems, neuromuscular transmission,
or muscle diseases, presents a range of challenges im-
pacting both quality of life and mortality rates. From
strokes to dementia, Parkinson’s disease to multiple
sclerosis, and various neuromuscular diseases, dyspha-
gia manifests differently in each condition, reflecting
the complex interplay of neural pathways and muscu-
lar functions involved in swallowing. Understanding
the distinct patterns and mechanisms of dysphagia in
each neurological disorder is crucial for accurate di-
agnosis and effective management. Healthcare profes-
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sionals must navigate through the intricate neural net-
works and motor processes implicated in swallowing
to develop tailored therapeutic strategies. Moreover,
early detection and intervention are paramount to
mitigate complications such as aspiration pneumonia,
dehydration, malnutrition, and diminished quality of
life associated with dysphagia.

Furthermore, dysphagia extends beyond purely
neurological origins, encompassing traumatic brain
injuries, spinal cord injuries, and even psychogenic
factors. Each presents unique challenges that necessi-
tate comprehensive assessment and targeted interven-
tions. In addressing dysphagia, collaboration among
healthcare providers, caregivers, and patients them-
selves is essential. Education and awareness initiatives
can empower individuals to recognize symptoms, seek
appropriate care, and implement strategies to manage
dysphagia effectively. Overall, by deepening our un-
derstanding of the complexities surrounding dyspha-
gia in neurological disorders and beyond, we can strive
towards improved outcomes, enhanced quality of life,
and better support for those affected by this challeng-
ing condition.
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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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K L | N | K D E R S L ER I.

IGTIDA HMASTALIKLARILE TEDAVILERINDE ESASL!I NOKTALAR-

Profesér Dr. Server Kdmil Tokgdz.

istanbul

Igtida tesevviglerinden meydana gelen hastalik- lere; niikleoproteitler; fosfor ve piirik miirekkebata
Iar patolojinin muhim bir kismmi isgal ederler. Bu ayrilirlar. Bu hadiseye istiklabin birinci salhas: yani
aarazi progesleri 1ayikile anlayabilmek ve onlara (anabolisme) denir.
ait tedavileri dofru yapahilmek ancak igtidamn - Hazm mayalar: amilas, lipas, proteas, grubuna
mihanikiyetine nifuz ile’ mumkindar., Makale, bu mensup olup bir kismi midede, diger kismu mia ve
anibanikiyet ile beraber igtida tesevvislerini ve te- pankreasta bulunur. Bunlarin sayist her giin cofal-
sevviislerden mittevellit hastahklarin  tedavilerini maktadir. Netekim amilas yanmnda maltas; enver-
mmumi bir bakimdan hulasa edecektir. tin yamnda laktas; pepsin ve tripsin yanmda erep-

. - . . sin ve enterokinas bulunur. Gida maddelerinin par-

Fisyolojik vazifeler arasinda en kompleks bir ! . ) .

! calanmis olanlari mia tarafmdan mas olununca hoc-

amevzu olan fgfida, hayatta olan uzuviarmn . fisiko-si.
Ipik muvazenesini tutan islerin heyeil mecmuasidir.
dgtidada gidalarin imtisasi, temesstlt, bakayanmn
ifragt mevzuubahistir. T S
Gida, mesiglerimize lfizumlu olan maddeleri getiren
unsurlardir, Bu maddelerin’ bir kismi teneffiis ile,
Bifer muhim bir kist da  agiz yoluyla alnir.

relerin plastik hayatile teneffusi hayatina 1dzun olan
karbonidratta, yag ve albiimin tekrar tegkil olunur.
Bu tesekkiil komplekstir, c¢tinkil tesekkdl isi
hazmolan mahsullerin formiillerine gore dedil ne-
siglerin ihtiyacina gore yapilir. Bu hadiseye de is-
tiklabin ikinci sathas: yani (Catabolisme)denir.

Ténefiiiy ile alman oksijendir. bu gazin hem gidaf Uzvi maddeler haricinde olan emlihd ‘ise ya ol-
hem yakict hassast vardir, ‘ duklars gibi yahut parcalanarak mas olur ve dev-

Gilalar hed{izatinde karbonidrat, yag, albtimin- rana gegerler. Mas olunan mahsullerin bereketi te-
dlan itaret t¢ smifa mensuptur, Agizdan alman bu . gaddinin bollugu ile aldkadardir. Mamafi alinan
macd:lerin hapsi mide ve miada mayalarn tesirile . :-gidalanin keyfiyeti arasinda vaki olan tercihler
dahily uzuviyete girmege misait sekil alirlar.  ~ uzuviyetin muvazenesini tesvis ederek yeni yeni
Neticede, larbonhydratlar :  glikoza;  yaglar = vaziyetler ihdas eder. Meseld karbonidratlarla yag-
Sliserinle sahmi Lamizlara; albfindicler: asit amine- lara fazla meclubiyet sismanhigy; tahditleri, zafiyeti
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mucip oldugu gibi safra, kilye taslarila asidos, al-
kalos, oksalemi, idropizi de tegaddinin umumunda
vahud bir kisminda yapilan ifratin birer neticesidir.
Keza hazmi tehammiirler barsak bakterilerini artiir,
bu artan mikroplar bazi Gidalardan aldeit, asit bi-
tirik, asit oksalik c¢ikmasina sebep olur. Su
halde igtida isinde énde mia cidart ile mianin len-
foit nesci gelir Cunkd bunlar molekiler tesekkul
wazifesile mikelleftic.

Bundan sonra wuda ile aldkast olan uzuvlar

strasile. sunlardirs
1) Karaciger;
 Karaciger; siizmek depo etmek ve ifraz yapmak
iglerini {isttne almustir, Veridi bab ile ' karacigere
'gelen yeni tesekkiillerden karbonidratlarla ' yaglar,
demir orada tevkif olunup kukirt fenolla birlesir,
aminler desamine olur, setonik cisimler yanar,
amonyak cikar, kolesterin asit kolalife ayrhr,
“Tevkit olunanlardan seker, asit amine, kikirt, de-
‘mirin bir kismi karacigerde depo balinde muhafa-
za olunup Mizum ve ihtiya¢ zamaninda tekrar uz-
wviyete iade olunurlar. Biitin bu ¢alisma mayalarla
karacigerin oksidan, idratan, litik, desaminan, has-
salarn sayesinde vukua gelir.

Karacigerden kurtulmus yahut kendi tarafindan
teskil olunmus maddelerfe mahmul olan kan evve-

14 kalbe soiwra akcigere gider. Burada hamizi kaf-.

bonunu verir, yerine oksijen alir, ve yine burada

bazt yaglar tahrip edilir, kiktrt okside olur. Suhal-

.de viicuda giren gidal maddeler bidayeten kismen
karacigerde, kismen de akcigerlerde bir muamele-
‘ye tabi kilinmis olur. Bu iki sahada vukua gelen
fisyolojik hadisenin tesevviisi méydana su, bu, men-
see ait igtida hastaliklarmin husuline wvesile olur.

Karaciger ve akcigerlerde vuku bulan en fis-
yolojik hadiselerdex yakasini  kurtarmig olan gida
maddeleri yine kanla uzuviyete yaytlarak burada
idame ve tamire hizmet etmekle beraber ifraza ait
-yeui mahstillerin de meydana gelmesinde amil olur-
Jar, Fevkalade nazik olan bu son ameliye hocreles
wxin hariminde vukua gelir.

2) Hécredeki iglida mihanikiyeti:

Hocrede vaki olan hadise dorde ayribr;

A ) gidamn hocreye girmesi,

B ) gidanin temessili,

C ) muzadd: temessil tesekkilat.

D ) bakayann ifragt

Huocreye girme meselesi kabiliyeti nufuzxye isi-
dir. Bu is yaksek bir hayvan hscresi i¢in ne ise
bir amip bir lokosit icia  de aymdir. Simdiye ka-

«dar hayat! bir hadise al edilen kabiliveti nifiziye’

Bu hadise her  bir unsuiun
milellifler. hocrede gida~
oldugu = lipoproteik bir
bu gisaya da (L h e r-
gisasy  denir.  Son

fistko-simik  bir istir.
hiinyesile degisir. Baz
nin - gecmege  mecHur
gisadan bahsederler, ve
mitte ~ Overtan)
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. bi hocre faaliyeti de husula gelen yeni

arastirmalar  gisadan ziyade hacrelerin  birhirleri
lizerinde kitmelendigi yerde bir mintaka mev.
cudiyetini kabule meylettirmisti. Bu muntakaya
systeme lacunaire dahi diyebiliriz. Batan fisiko-gi.
mik hadise burada vukua gelir, ve burasi siryani
ve vertdi ctimleye mitevassitlik eder. Buraya kadar
gelmis olan gidal unsurlar  kolloitlerin  tansiyonu,
osmetik tansiyon gibi muhtelif kuvvetlerin tesirile
hécre igine girer ve yerine digerleri gikarak mi~

-badele vaki olur. Bu mntakada simdiye kadar tet-

kik edilen muvazeneler sunlardir:

A) acide-base muvazenesi, hamiz ve kalevile
rin birbiri aleyhine olan ifrati tanzim eder.

B) Lipocytique muvazene,
tanzimeder;

. mesiderin . suyunw

C) Minero-mineral muvazene; hocrenin icine ve
digina yayilmig olan (K, Na, Ca, Znojionlacimin key-
fiyet ve kemmivetinde miudahale eder.

Battn .bu muvazenelerin tebeddillinden : dahame,
dumur, pletor, idratasyon, kuruma mevdana gelir,
Mamafih bazi nesiglerde kabiliyeti nifuziye elekti-
vité gosterir, yani bazist albimini, bazist yagi, baw:
z1s1 emlihayt digetlerine nazaran fazla aldigy  gibi
bazan da segim yadar. Bu hal. hocrelerin bir kisim
maddelers karsi acil ihtiyaclarint gosterir, Mesel&
albuminler adeélelerle, karacigere; karbonidratlar:
karaciger, adelat, kalbe; yaglai: yaglh nesiclere; ki~
reg, fosfor: kemiklere; kitkirt, sturrenal ile kepte;
sodyum; hilali ahlita; hadit; kirmizt  kireyvat ile
kept hocrelering; lesitin: ctimlei asabiyeye giden.

Bu vaziyete, nazaran bir - nescin igtidasindake
tesevvils kdh elektif gidai bir noksaniyete kil
hocrenin muhtag oldugu maddeyi kendisine karig~
tirmak hususunda gosterdigi kifayetsiclige tabi ol~
mug olur, i

Tesbit, istihale, ifrag vazifesile mikellef  olam
hocrenin kimyevi icraatinda midaliyet vardir. lia-
ki hocre kimyas: muhitte baska, merkezde baska-
dir, Néve hamiz, protoplazma kalevidir. Hocre
muhiti, tahammuzlarin mahalli; hocre merkezi, €&
mevkiidir, Kolloit migellerin ve ionlarin disperse
oldugu hocre hariminde elektro-gimik miicadele
kah (gel) k&h (sol) gibi mutenavip fiillerle . vukua
gelir.. Burada faaliyete gecen muhtelif cisimler ara-.
sinda glulathion ile eritme, irca, tehammuz mubam-
mirleri bulunur. Hocreye girmis maddeler bE |
muhtelif amillerin tesirile birbirlerile kaynagar
ortaya kolloit ve emlihadan mirekkep yeni ' cisi
ler meydana korlar.- Bu miurekkebatin tesekk
igin gayri faal bir kolloide cezp ve def: if
(Nevton kanunu) tanzim eden muayyen elektﬂk
hamulesini hamil bir jon terfik edilmistir, Esast.
muhtelif maddelerdea ibaret olan bu teselkiller

her saniye dagima ve birlesme halinde oldugl
cisimb

dei etmege mintehidir, Haddizatinda lfrazda bUI
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yan gocre izah edilen mibanikiyetle derununa |
ten maddeleri baska bir sekilde iade etmis olur.

i iade edilen maddeler baska nesicler tarafindan

:k'ullamhr. Mesz1a stirrenal, asit aminelerle adrenalin

-";‘yapar'; pratiroit, guanidini tebdil ederelt paratirin

| yapar: - tiroit, jodu triptofanla birlegtirerek tiroksin

_yapar.

+'3) Endokrin guddelerinin vazifesi:

| Gergi bu guddelerin dahili ifrazlari beslenmede

#bir rol oynamazsada, 18kin devran islerinin idame-
sine, ihtiraklara, tahammuzlara, inkisafa yardim eder
Eu ifrazata Hormon vyahut Hormozon derler. En

‘#aal gudde tiroit olup ihtirak: koritkler. Tiroit; id-

20 <salin, proteik; yag muvazenesine miiessir ol -

dugu gibi kilsin tesbitine, esasi i‘stiklgba,vk‘ll,* trpalk ¢
(dislerin inkisafina yardim eder, Adrenalin ifrazeden
.sitrrenal kolesterin, kikirt istiklabina hizietle be-
gaber amilolisi de kolaylagtirir. Pankeras  ensiilini
ise glikozun imtisas ve  yanmasipi  temin eder,
Hipofizz inkisafa, purik ve yag metabolismasina;
Paratiroitler; kolloit ve kils birlesmesine muavenet
eder. Yumurtaliklarla husyelerin tesiri morfojenik-
stir. Mahaza bu muhtelif guddeler vazifelerinde mis-
i,.ﬁkil degildir, aralarinda tam bir sinerji vardir.

~ Meseld tiroid'in tenbihi zamanla strrenalin hac-
‘mini biyttir; hipofiz tenebbithd timiis ve tiroit
izerine tesir eder; husyenin dumuru ekseriya diger
1gudde1erin kiigtilmesile terafuk eder. Hildsa boyle-
wge: teselkkil eden pliri -glandiler sendrom: sigman-
g1, cok iriligi, iirisemiyi, kolesterinemiyi, glikoziri-
vi idare eder, neticede endokrin tesevvisiinden
geten igtida hastaliklart ortaya ¢ikmis olur.

4) Citmlel asabiyenin miidahalesi:

Yukarda yazilan muhtelif guddelerin arasindaki
sziddiyet vahut migareket yalmz -hormonlara tabi
solmayup hormonlarin cimlel asabiye tzerindeki te-
isirlerile guddeler arasindaki asabi miinasebetlere de
bagliglidic. Asabi minasebetleri vejetatif ciumle
‘idare eder. Bu ciimleyi teskileden reevi ile sempa-
ik arasinda stk: bir mitnasebet -vardir. Netekim asa-
bt hasevinin tenbihi adrenalin ifrazini artirdi@i gibi
‘asabi reevinin tenbihi de mide ve pankreast ifraza
sevkeder, Keza adrenalin sempatik ctimleye; pep-
:sinle enstilin asabt reeviye; tiroit ifrazi hem reevi-
ye hem sempatiye tesir eder.

Bu tecriibi vakialar seririyatta bazi buhranlarmn
~deklanse olmasinda ciimlei asabiyenin tesirini gor-
“mekle de teeyyiit eder. Bundan bagska sempatik ile
‘reevinin tenbihjert kandaki kalsiylimiéi birbirine zit
‘olarak tadil ederler. Netice itibarile endokrin bir

guddenin vazife itivarile ifrat yahut kifayetsizlifine
~elimiai asabiye1in tenebbiih, nehyi le i1zimam edince:
“kollesteri 1emi dekalsificasyon, zafiyat, biperglisemi,
“Grisemi, otesite, hiperplasi, aplasi, hiy ertrofi, etrofi,
.gibi igti la tejevvisleri meydina (ikar.
3) K uun mitdahalesi: :
Kan, gidai unsurlar: nesiglere veren vebakaya-

yi nesiglerden alan bir vasitadir, Bu  alup verme
hareketile terkibi daima tebeddul.eder. Kanm icine
giren ve iginden ¢ikan maddelerin yekiinu ne olur-
sa olsun kanmn kimyevi unsurlarinda hayatl Ebir
muvazene vardir. Esasen kanda da hilali sistemde
meveut olan muhtelif muvazenelerin  hepsi vardir,
yalniz bu muvazeneler kanda daha fazla proteik
hamule ile vazifedardirlar, Cunki nesiclere naza-
ran albiiminden zenkin emlihadan fakirdir. Kan-
daki kolloidal muvazenede istikrareyoktur, ve bu
muvazene papton yahut ast siringasi,troma, heycan
hafif intan, hazmi toksinler ile bozulabilir. Kollo-
dial bir mahldl berrak yabut siit rengindedir, bu-

. l_angrsa calihalastr. Bu hadiseye flokilasyan derler,
L ve albﬁminlér"ijl_zerige ‘vaki olur,

Flokilasyon bazi sahislarda digerlerine nazaran
daha kolay olur. Bununda sebebi bu sahislarin bir
kisminin mnhtelif intan ve tesemmtm iln hazirlan-
mis olmalar, bir kisimlarininda veladi bir istidada
malik olmalarmdandir. Iste ahlatta veraset meselesi
budur, Bazi ailelerde gorilen astm, migren, ekse-
ma gibi igtida hastaliklarmim da mihanikiyeti bu-
dur. )

Flokilasyon yamuda kristaloitlere isabet eden
birde presipitasyon meselesi vardir. Buda hiitin pre-
sipitan kuvvetine tabi olup ya kisbi yahut irsi
olarai kazamlir, Presipitan temayiil neticesinde
konkresyonlar tesekkal eder, ve bu tesekkiller ara-
sinda en ok gorilenler fosfat, irat, oksalat, koles-
terin tevazzuatidir. Teressip hadisesinde
eden maddelerin fazla alinmast bir  sebep
gosterilmissede  hakikat kemmiyetten
keyiiyete tabi olmasidir.

Bu kisma nihayet vermek icin igtidada tesekki-
1d mecburi olan bakiyanin ittirah tarzimda gozden
gecirmek gerektir, ‘

teressiip
olarak
ziyade isin

6) Bakayaun gkl yollar;

Igtidadan meéydana c¢tkan bakayanm bazisi me-
seld sirrenal pigmant azalarda tavazzu ettifi halde
mithim bir kisim da ree, deri, barsak, bobrek ile
harice atilir. Ree, esnahdaki, dolaywsila kandaki
tansiyonia mubhtelif nisbette hamizi karbon ¢tkartr,
¢tkan mikdar tegaddinin tabiatile teneffiisdeki stira~-
te tabidir. Kanda hamizi karbon tansiyonunun faz-
lahg1 gazin fazla nisbette ittirahim intac ettigi gibi
miitekabilen de fazla hamizt karbon basala tizerine
tesir ederek tenetitis hareketlerini artirir. Muayyen
bir zamanda muttarih olan hamizi karbonla mas
olunan oksijenr arasindaki nisbete emsali tenefiisi
derler. Bu emsal gekerlerle vahide, misavi oldugu
halde, sahimlerle vahidden asadi, albiminlerle daha
agagidir, muhtelit bir rejimle vasattir. «

Barsaklarla; demir, kire¢, . hamizt _hummaz, ve
muhtelif esaslar muttarih olur, Muashiller bu ittiraht *
cogaltir; ishal, katt hamizlastirir, inkibaz kalevi 'kff
lar. Deri ile: su, kixirt, hamizat ve mithler ittirah

eder.
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Boweslere gelines: buradan su, asit tirik, asit
oksalil, emliha, klorarler, kibritiyetler, asit amine.
ler, setonik cisimler gikar. Kilye vazifesindeki ki-
fayetsizlic hamizlarn, drenin, purik mistekatin ih-
tibasint davet eder.

Bu uzun tetkikten istidlal edilen neticeye gore

igtida hastaliklarinda bashca altt sebeb tesbit olu-
nabilir -
A) Tegaddide ifrat, kifayetsizlik,
B) Karacigerde vazife kifayetsialigi, .
" C) Endokrin . ‘guddlerin  vazifelerindeki tesev-

vigler,

D) Vejetatif ciimlede hiper yahut hipotoni,

Ej Bakayanin ittirahindaki kifayetsizlik,

F) Ahlatin fisiko-simik muvazenesindeki istik-
rarsizlik,

Bu muhtelif sebeplerin her biri bir patojeniyi,
kimyevi bir tesevviis yahut tesevvislerin  kallan@
hiilisa ettigi gibi buanlarla tebeddél eden bir fe-
daviyi de idare eder.

Bu muhtelif tesevviiglerin teshisi i¢in miiteaddit
tecritbeler lazimdir, Evveld gida bilingosu
olunur. Giinkss hi¢ bir hastaltk yokturki gida
meselesi burada bir mevki almis olmasm., Meseld
pasikreas, kept, tiroit vazifesindeki tesevvislerin
gidal hatalar yizinden vehamete ugradigi gortl-
mektedir. Rejimdeﬁ sonra hazim mavyalariyla, miai

transite tabi hazmi imtisas tetkik olunur, bu me-
yanda arantlacak seyler sunlardir:
A) Azotun viicuda giren miktarila idrar ve

maddei gaita ile harice ¢ikan miktarlarn arasindaki
nisbet;

B) Karacigerin vazifesini = gosterecek azotlirik
emsallar : a ) Bouchard emsali ki iire azotunun
mecmu azota nisbetidir; b )  Maillord emsali ki
firenin amino-asit ve amonyak nisbetidir.

C ) Desaminasyonu tetkik igin pepton . tecritbesis

D) Kakirtiin tahammuzunu anlamak icin  mu-
tedil kikortin okside kukirte nisbetini bulmal :

E) Conjugaison’lari anlamalk 1<;m kafur tecribest
yapmak ;

¥ ) Purinlerin tahammuzunu anlamak icin adale
tecritbesi yapmak ¢

G ) Amilolisi anlamak 1¢m adrenalin tecrithesini
yapmaktir.

Iste bu muhtelif tecritbeler sdyesinde = karaciger
ve nesicler hakkinda vuzuhlu mallimat alinif,

Endokrin guddeleri hakkinda maliimat almak
igin yaptlacak tecribeler sunlardirs. -
Hipotiroidiyenlerde kuvvetli £yahut ;uhafzf *tiroit

‘hitldsasinin bir yahut miteaddit defa sirmgast tabil
yahut hipertiroidiyenlerde oldugu gibi ne nabizda
ayni betaafl, ne de ayni hipotansiyonu tahrik etmez;
tiroidiyen ve sirrenalde adrenalin  siringast  tiroit
ve kapstl kifayesizlerinde oldugu gibi ne ayni te-
serritit kalbi ne de tevettiiril §iryaniyi mucip olmaz.

Paratiroit kifayesizliginden suphe ediliyorsa kal-
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tetkik’

4$1$man adamda yag ile m§ahu
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siyum tecritbesi yapilir,

Gidai glisemi ve glikoziiri tecribesinin  telsiri
bir az komplekstir, ¢iinkdl bu tecrtibe bir ¢ok gud-
delerle alakadardir, meseld : bagia sekeri zabteden
kept gelir, ondan sonra vicuda giren sekeri kul..
lanan veya jhmal eden pankreas ifrazi dahilisi ge-
lir, sonra da amilolisi arttivan sGrrenal ile sekerin.
imtisas ‘stasini tadil eden tiroit gelir, Isin icinden.
¢ikmak icia biitin bu tecriibelerle beraber teneffush

. bamizi karboou tetkik etmelidir,

“Zira teneffisi hamizi karbonun miitaleast sekerin
hakiki sarfint kanda sekerin ¢ogalmasile degil an-
“cak.ifrag olunan hamuzi karbonun miktarile takdip
ettirir. Hamizi karbonun tayini metabolism ameliye-
sile olur. FEsasi istiklap; istirahatte iken uzviyetin
¢ahismasint temin eden esas sarfiyattir., Hesabi ifra.
olunan hamizi karbon vastasile ‘elde edilen kalori
miktarmi viicudun metre murabbaina nisbet etmek-
tir. Bu sarfiyatin artmas: hipertiroitten miltevellit.
gida tesevvisiini gosterir.

Teghiste tetkike deger bir .ciimle de = vejetatif’
climledir. Sempatik ile reevinin tontstnit anlamak
pilokarpin gibi vagotonik, adrenalin gibi sempatiko~
tonik ilaglarm siringasi ile olur. Dafirei semsiyve
izerine malfimat ise: reflexe oculocardiaque ile
almr,

Bunlardan sonra kilyenin kabiliyeti nuluziyesile::
ahlatin muvazenesi tetkik olunur. Bunlar icin de:
kanda pH, ihtiyat kalevi tayinile beraber hamiz:
hummaz, kolesterin, hamz bevil tayin olunur, kio-
rir tecriibesi yapilir, Mac Clure tes'ti ile idrofili.
aranir. Ha nihayet presipitan temeyilin arastls
masi da kolesterin dahili edimme teamili ile olurs

Bitiin bu arastirmalar gidanin temessiili, ihtiraks,
ittirahr, ve hilt muvazenesi hakkmda - malimat ves '
rir, ve neticede mimasip bir rejimle tedavi yapua®
* bilir,

Minasip rejim nedir : .

Anlagildign vechile hocre hayat, miitenasip Ve
muayyen gidalarin almrmoasin istihdal ediyor. Mec-
mu kalori sarfiyatini toptan olarak su, bu gidadan.
vermek iyi bir netice vermez. Tetkikat kilo bagina. =
bir gram albiimin, alti gram maiyetikarbon, bir
buguk gram yag tesbit etmistir. Bu hesaba & g0ré. :
60 kilo sikletinde ve vasat is yapan bir adam icin.
60 gram albiimin, 350 gram °maiyeti karbon, 90
gram sahim lazimdir. Ger¢i sismaniarda  bu rejim
_heyeti umumiyesinde azaltlir, zaiflerde cogaltilirsa:
dasrque giren bazi gidalari azaltmak yahut (0
maksad, daha iyl tatmin eder. Meseld
azaltilir,  zaiflerde:
cogaltilir, nuxahaya fazla albfimin verilir,, made
kavbedenlere kire¢, kansizlara kan, et tisaresi,. Ku:

ru sebzeler, yorgunlara lesitinli yaglar verilir. Ke
za asidozda kaleviden zengin patat, yesil sebzele
alkalozde et verildigi gibi odemlerde tuz kesulll’
» nikrislilerde sakatat, gelatin ve etli gidalar vetll

Faltmak
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Vine bu gin maliimdur ki rejim vicuda ‘yalniz
dame ve taviz maddelerini degil ayni zamanda da
héyatdaf unsurfart getirmelidir.  Faaliyet amili olah
bu unsurlara Zymosthenique maddeler denir, Bun-
arin bazilar asit amine sinifindandr, . triptofan, 15-
in gibi. Bazilari da hiviyetleri layikile belli olma-
an: ve aminlerle sterinlere yaklasan unsurlardir ki
bunlara da pitamin  denir. Vitaminlerin banlart
suda minhal, bazilart yaglarda munhaldir, (B.C)
vitaminleri trophisme nerveux ile kan ve via mu-
azenssine lazim oldugu- gibi; (A.B) vitasterinide
kseroftalmi ile rahitise’mani olarak niimaya hiz-
mest eder; keza (A) vitasterini kirecin vapismasmna
{'«'(C) vitamini kolesterin metabolismasinda; (B) vita-
 mini glusitlerin yanmasinda aldkadardir,

Rejim meselesini hal ettikten' sonra  tedavide

. 1akip edilecek yollar sunlardir : )

: Kejtin vazifesini faal kilmak; bakayamn kilye
ve barsaklarlta ¢ikmasint kolaylagtirmak; viai gud-
delerin kifayesizligini tamir edecek opoterapi yap-

“mak (meseld: obesitede tiroit; spasm ile dekal-

sifikasyonda paratiroit; diyabette: enstlin  ve folli-
kalin kuollamldig gibi ) ; vagosempatik muvazeneyi
temin i¢in asabl reeviyi felg eden atropin  ile mez-

o Kkiir asabi faal kilan ezerin ve pilokarpin kullanmak

- gerektir. Adrenalin sempatiyi tenbih eder, ergota-

.min felg eder.

(- Ahlat cok kalevi ise : hamuzm fosfor, kalsyum;

hamyzi ise : bikarbonatlar, "asido - setozda ensilin

kullanthr, Piperazin ile kaleviler hamizi bevli;
magnezi emlihast itle hamuzi  fosfor da  oksalatlan

aiktigint
teamiillere
ilag-

eritir. Bazit arizalarin da  anafilaksiden
yukarida soylemistik, bu nevi miizmin
karst asi, pepton, stt gibi sadme yapacak

lar kullamihir. Netekim bazi artropatilerle migren
ve astmada bu nevi tedaviden cok defa faide gé-

riilmektedir. Hocre vazifesinin ne kadar milak ol-
dugu ve bu vazifede elektro - simik ve fizik kuv-
vetlerin muhim nisbette aldkadar olduklar: da  di-
stintiliirse tesiri oldukca esrarengiz olan fiziko - si-
mik tedaviden elektrisite, radrasyona miiracaat zd-
ruret kesbeder.

Meseld ¢ haute frequence’in nesicler izerindeki

tesiri musarrif oldufu gibi tansivonu da azaltir.
Galvano - faradisation, mitbadeldts faal Ikilar; ioni-
sation, muaddil olan ion ve cation’lart hécrenin

igine sokar; tiltraviolet, kolesterin inhilaline yardim
eder, derideki provitinleri vitamine tebdil eder ve
betahsis kirecin tesebbiititne hizmet eder.

Mekunik tedavilerden masaja gelince adeldtt
takalliis ettirir; idroterapi, souk sicak derecesine
gore musarrif, misekkin, minebbih oldugu gibi
kan deveramnt da faal kilar. Spor, yirime, tenef-
fis emsalini arttirdigl  gibi teri de inta¢ ederek
bazi teressitbatin inhildline yardmm eder.

Krenoterapi, ahlatin kalevilesmesine, hoerenin
tenebbithone , © elyafl melsanin tonisitesine,
uzuviyetin yikanmaswma, kilyevi, safravi ittiraha
hizmet etmekle beraber nesiclerin igine kabili- ve-
zin maddelerden macda radio-actif, “nadir  gazler,
zimostemik gibi maddeleri de sokarak temessilit ve
hocre tazelenmesini mucip olur. '

lakadar
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OLEOTORBRAKS

‘Kollaps tedavisi icin yapilan pnomotoraks baz
Vak'alarda maksadi ia’ edemedigindén plevra cev-
fine hava yerine mayi  zerketmek usult disunils
.mis. ve . B ernou. tarafindan zeytin yagi isti-

‘mali tecritbe edilerek bu usule Oleotho ra x -

:denilmistir. Zerkedilecek zeytin yagi basit ve mu-
i’?akkam;.yaimt .gomenol, iyodipin gibi az¢ok antisep-
ik bir madde ‘ile ‘muayyen’ bir nisbette karisik
Olarak kulambr, K@ s s tarafindan  zeytin  yag:
_Yering mayi parafin kullamlmssada daha az mu-
Tairis 've ‘mikroplarif ‘cojalmasina daha iyi mani
Olduzd igin zeytin ‘yag1 tercih edilmektedir,

¢ . Haya yerine zeytin yaz zerkini disiandiren
‘muhgelif sebepler nazal olarak makul gorilmis ve
}5:“{ zamanlarda aleotoraks dahi Lir ok mildekkikler

(OLEOTHORAX,."

Dr. Abdilkalir Lulfi

Githane dahiliye kiinigl muallimi,

taralinden bir ¢ok vak’alarda tatbik edilmistir. Pno-
motoraksta plevra ceviine sevkedilen mubhtelif nevi
gazler ve hava birer gazdir. Gazlere ait vasiflar
haizdir, Gazlerin bilhassa sikustiriimakla  hacminin
kiicilmesi, ok seyyal olmasi, cabuk imtisas olunma-
st bazi valk’alarda kollapsin tahakkuk ettirilmesine,
tamamlanmasina mani olur,

Meseld riede gaz kagiracak kadar ince bir fis-
tul meveut ise hava ve yahut herhangi bir gazle
kollaps yapilamaz, Yahut riede etrafi sertiesmis ve
kalinlagmis bir kehif varsa hava ile istenildigi ka-
dar tazyik yapilarak cevi. kapatlamaz, plevrada
insibab veyahut baska bir sebeble iltisak hasit ole
maya baglar ve terakki istidadi gosterirse hava
zerkile bu zararll hadisenin de ont alinamaz.
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