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Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
caligmalar, olgu sunumlari, derlemeler, editére mektup ve tip
alaninda klinik haber olmak iizere hakemli ve agik erisimli bir
dergidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
tizere yilda dort kez ¢ikarilir.

Derginin dili Tiirkge/Ingilizce dir. Yazilarm dergide yer al-
abilmesi igin daha once bagka bir dergide yayinlanmamis ol-
mas1 ve yaymlanmak iizere gonderilmemis olmas: gerekmek-
tedir.

Makalelerin formatit VANCOUVER Reference Style Guide ku-
rallarina gore diizenlenmelidir (https:// http://openjournals.net/
files/Ref/VANCOUVER%20Reference%20guide.pdf ).
Sunulan yazi 6ncelikle yayin kurulu tarafindan kabul veya
reddedilir. Kabul edilen yazilar yaym kurulu tarafindan belir-
lenen ¢ift-kor, bagimsiz ve dnyargisiz hakemlik (peer-review)
ilkelerine gore en az iki hakem tarafindan degerlendirilir. Son
karar dergi Yaym Kurulu’nundur. Yaym Kurulu’nda derginin
inceleme asamalart:

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

4- Haftalik Yaym Kurulu Toplantisinda Degerlendirme
[reddetmek ya da yaymi

ilerletme degerlendirmesi],

5- 1ki ya da daha fazla hakem tarafindan inceleme,

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

Yazilar bir basvuru mektubu ile génderilmeli ve bu mektubun
sonunda tiim yazarlarin imzas1 bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Tiim yazarlar bilimsel katki ve sorum-
luluklarint ve g¢ikar g¢atigmasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yaz1 kabul
edildigi takdirde biitiin basim, yayim ve dagitim haklar1 (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yaymlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje_08.
pdf).

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

Yazim Kurallar
Orjinal makaleler en fazla 3000; derlemeler en fazla 4000 ke-
lime olmali; olgu sunumlari ise 1600 kelimeyi gegmemelidir.

Yazilar; A4 kagidi boyutuna uygun olarak, sayfanin her iki
kenarinda yaklasik tiger santim bosluk birakilacak sekilde 1,5
satir aralig1 ile Times New Roman yaz: tipinde yazilmali ve 12
font bityiikliiglinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirke/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
béliimlerinden

olusmalidir.

Olgu bildirimi, Baslik sayfasi, Yazar(lar), Tiirkge/Ingilizce
Ozet, Anahtar kelimeler, Giris, Olgu Bildirisi, Tartisma ve
Sonug, Kaynaklar ve Ekler boliimlerinden olugsmalidir.

Editore mektup, son bir y1l iginde dergide yayimlanan makalel-
er ile ilgili ya da bir makale ile iliskisi olmayan ancak kisinin
bilgi ve deneyimlerini aktarmak amaciyla yazilmis en fazla
1000 kelimelik yazilardir. En fazla iki yazar tarafindan hazir-
lanir ve 10 kaynagi asmamalidir.

Bashk Sayfasi

Bilimsel yazinin bashgi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir isim olmalidir.

Yazar(lar)

Baghik sayfasinin hemen altina yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
calismanin  yapildigi  kurum  belirtilmelidir. ~ Tletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalhdir. Ayrica derginin &n

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

Baslik sayfasindan sonra ayri bir sayfada arastirma
ve derlemeler igin en az 200, en fazla 250, olgu
bildirileri i¢in en az 100, en fazla 150 kelimeden
olusan bir 6zet bulunmalidir.

Aragtirma Makaleleri igin yazilacak dzet amag,
gereg ve yontem, bulgular, sonug¢ olmak iizere
yazilmalidir. Tiirkge 6zetin altinda ayn1 diizende
yazilmus Ingilizce 6zet yer almalidir.

Anahtar Kelimeler
Tiirkce ve Ingilizce 6zetlerin hemen altinda en az 4
anahtar kelime verilmelidir.

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numarasi bildirilerek yazilmali
ve sekil numaralart metin iginde mutlaka



belirtilmelidir. Mikroskopik resimlerde biiyiitiilme orani ve
boyama teknigi agiklanmalidir. Resim, sekil, grafik ve tablolarin
¢ozliniirliikkleri en az 300 dpi olmalidir. Yazar bagka kaynaktan
aldig1 resim, sekil, grafik ve tablolar i¢in telif hakk: sahibi kisi
ve kuruluslardan izin almali ve yazi i¢inde bunu belirtmelidir.
Yazi i¢inde ilaclarin veya aletlerin 6zel isimleri kullanilamaz.

Tablolar

Ayrn bir dosyaya cift aralikli olarak yazilmali, tablo icinde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun lizerine numara ve baslik yazilmalidir. Tablo numaralari
metin i¢ginde mutlaka kullanilmalidur.

Kaynaklar

Kaynaklar yazida gecis sirasina gére numaralandirilmalidir.
Dergi isimleri Index Medicus’a uygun olarak kisaltilmalidir.
Bakiniz:
http://openjournals.net/files/Ref/VANCOUVER%20Re
ference%20guide.pdf

Ornekler:
Tek yazarl kitap:
Yazar Soyadi, adi bas harfi. (Y1l). Kitap adi (italik yazilacak).
Yayn yeri: Yaymevi/ Matbaa ad1.
Comfort A. A good age. London: Mitchell Beazley;
1997.
Cok yazarli kitap:
Birinci yazar soyadi ve adinmn bas harfi. 2. yazar soyadi ve
admin bag harfi. ..., 7.ci yazar soyadi ve adinin bag harfi. (Y1l).
Kitap ad1 (italik yazilacak).
Yayn yeri: Yaymevi/matbaa adu.

® Madden R, Hogan T. The definition of disability
in Australia: ~ Moving towards
national consistency. Canberra: Australian Insti-
tute of Health and Welfare; 1997.

Sadece elektronik basili kitap:

® Reid DB. Australasian association of doctors’
health advisory services. Med J Australia
[serial online]. 2005 [cited 2006 Mar

28];182(5):255. Available from: Health and
Medical Complete.

Tek yazarl makale:
Yazar soyadi, adinin bas harfi. (Y1l). Makale baslig1,
dergi ad1 (italik yazilacak), cilt(say1), baslangic sayfason sayfa.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Cok Yazarli Makale: Yazar sayisi 6 ve iistiinde ise ilk
3 yazar yazildiktan sonra et al ifadesi eklenmelidir.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Bildiriler, Konferans Notlari

Chasman J, Kaplan RF. The effects of occupation on
preserved cognitive functioning in dementia. Poster
session presented at: Excellence in clinical practice,
4th Annual Conference of the American Academy of
Clinical Neuropsychology; 2006 Jun 15-17;
Philadelphia, PA.
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Research Article / Arastirma Makalesi
Correlation of Systemic Inflammatory Index and Neutrophil Platelet Ratio with Intracranial
Haemorrhage and Mortality After Endovascular Treatment Due to Acute Ischaemic Stroke
Sistemik Inflamatuar Indeks ve Notrofil Platelet Oraninin Akut Iskemik Inme Nedeniyle Endovaskiiler
Tedavi Sonrasi Intrakranial Hemaroji Ve Mortaliteyle Iliskisi

Firdevs Ezgi Ucan Tokug, Sennur Delibas Kati

Health Sciences University Antalya Training and Research Hospital, Neurology Clinic, Antalya, Tiirkiye

Abstract: Many studies in recent years have shown that systemic and local inflammatory responses following various diseases are
important markers of tissue damage. We aimed to investigate the correlation of systemic inflamatory index and neutrophil platelet
ratio with intracranial haemorrhage and mortality in patients undergoing endovascular treatment due to ischaemic stroke. Between
2022 and 2024, patients who hospitalised in the Antalya Training and Research Hospital Neurology intensive care unit after
endovascular treatment were screened. Patients over 18 years of age with a door-needle time of less than 24 hours and who
underwent endovascular treatment for successful internal carotid artery ICA, MCA, and basilar artery occlusion due to acute
ischaemic stroke were included in the study. A total of 133 patients were included. intracranial haemorrhage was observed in 59
(44.4%) patients, and exitus developed in 38 (28.6%) patients. There was a correlation between the development of intracranial
haemorrhage and systemic inflamatory index and neutrophil platelet ratio. A statistically significant difference was observed
between the neutrophil platelet ratio and systemic inflamatory index median values according to mortality status, and neutrophil
platelet ratio values were higher in patients who developed exitus. In conclusion, our findings indicate the correlation of systemic
inflamatory index and neutrophil platelet ratio independently with intracranial haemorrhage and mortality in patients with
endovascular treatment. These noninvasive and cost-effective inflammatory markers may constitute a good biomarker for
intracranial haemorrhage and mortality after endovascular treatment. In order to confirm these findings, prospective studies with a
larger population of patients are needed.

Keywords: Acute Ischaemic Stroke, Endovascular Treatment, Intracranial Haemorrhage, Systemic Inflammatory Index, Neutrophil
Platelet Ratio

Ozet: Son yillarda yapilan birgok galisma, gesitli hastaliklar: takiben olusan sistemik ve lokal enflamatuar yanitlarin doku hasarmim
6nemli belirtegleri oldugunu gostermistir. Bu ¢alismada iskemik inme nedeniyle endovaskiiler tedavi uygulanan hastalarda sistemik
inflamatuvar indeks ve nétrofil platelet oranmin intrakranial hemoraji ve mortalite ile iliskisini arastirmayi1 amagladik. 2022-2024
yillar1 arasinda Antalya Egitim ve Arastirma Hastanesi No6roloji yogun bakim iinitesinde endovaskiiler tedavi sonrasi yatan hastalar
tarandi. Akut iskemik inme nedeniyle basarili ICA, MCA ve baziler arter okliizyonu i¢in endovaskiiler tedavi uygulanan ve kapi-
igne siiresi 24 saatten az olan 18 yasindan biiyiik hastalar ¢alismaya dahil edildi. Toplam 133 hasta ¢alismaya dahil edildi. 59
(%44,4) hastada intrakranial kanama gozlendi ve 38 (%28,6) hastada exitus gelisti. Intrakranial hemoraji gelisimi ile sistemik
inflamatuvar indeks ve notrofil trombosit orani arasinda korelasyon vardi. Mortalite durumuna gore nétrofil platelet orani ve
sistemik inflamatuvar indeks medyan degerleri arasinda istatistiksel olarak anlamli bir fark gozlendi ve exitus gelisen hastalarda
notrofil platelet oran1 degerleri daha yiiksekti. Bulgularimiz endovaskiiler tedavi uygulanan hastalarda sistemik inflamatuvar indeks
ve notrofil platelet oraninin bagimsiz olarak intrakranial hemoraji ve mortalite ile iligkili oldugunu gostermektedir. Bu noninvaziv
ve uygun maliyetli inflamatuvar belirtegler, endovaskiiler tedavi sonrasi intrakranial kanama ve mortalite i¢in iyi bir biyobelirteg
olabilir. Bu bulgular1 dogrulamak i¢in daha genis bir hasta popiilasyonuyla yapilacak prospektif caligmalara ihtiyag vardir.

Anahtar Kelimeler: Akut iskemik inme, Endovaskiiler Tedavi, intrakranial Kanama, Sistemik inflamatuar indeks, Notrofil Platelet
Orant

ORCID ID of the authors: FEUT. 0000-0002-0347-6026, SDK. 0000-0002-4619-693X
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SII and NPR values in predicting mortality after EVT

1. Introduction

Stroke is the most common acute neurological
disorder and a leading cause of mortality and
morbidity. Mortality increases up to 80%,
especially in ischaemic strokes resulting from
large vessel occlusion (1). In recent years,
endovascular thrombectomy has become the
standard treatment for large vessel occlusion
strokes. With appropriate patient selection, the
chance of success is quite high, and half of the
patients can reach functional independence in
90 days after stroke (2,3).

However, some complications may be
inevitable after the operation, both due to the
operation and the nature of the disease. One of
the most feared complications after the
operation is  symptomatic  intracranial
haemorrhage (ICH). Previous studies have
shown that 9-49.5% of acute ischaemic stroke
patients treated with endovascular treatment
(EVT) had haemorrhagic trasnformations, and
2-16% of these patients were symptomatic.
This situation significantly affects mortality
and morbidity (4,5). Therefore, early
prediction of ICH after EVT will be highly
beneficial for taking the necessary
precautions, predicting the prognosis, and
providing the necessary information to the
patient's relatives.

After stroke, nitric oxide and reactive oxygen
species are produced through cytokines,
chemokines, and metalloproteinases, and such
an immune response facilitates the
development of ICH (6). Many studies
conducted in recent years have shown that
systemic and local inflammatory responses
have been a significant marker in the
determination of tissue damage in generally
every tissue after various pathogenic stimuli
(7). Previous studies reported that neutrophil-
lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) could be considered
to determine prognosis after ischaemic
cerebrovascular diseases. Moreover, in a study
by Pikija et al., it was argued that NLR may
be a potential biomarker for the development
of intracerebral haemorrhage after EVT (8,9).

The systemic inflammatory index (SII), which
is another indicator of systemic inflammation,
is calculated as platelet X
neutrophil/lymphocyte and has been reported
to be correlated with the severity of ischaemic
stroke and as a predictor of haemorrhagic
transformation after stroke in some previous
studies (10,11).

While several studies showing the correlation
between neutrophil/platelet ratio (NPR) and
haemorrhagic transformation after stroke are
available, a study investigating its effects on
mortality has not been performed yet
(12,13).We aimed to investigate the
correlation of SII and NPR with ICH and
mortality in patients undergoing EVT due to
ischaemic stroke.

2. Materials and Methods

The study was approved by the Ethics
Committee of the Antalya Training and
Research Hospital (No:3/26). All private data
of the participants were anonymized and
maintained with confidentiality.

Between 2022-2024, 580 patients hospitalised
in Antalya Training and Research Hospital
Neurology intensive care unit were screened.

133 patients over 18 years of age with a door-
needle time of less than 24 hours and who
underwent EVT for successful internal carotid
artery (ICA), medial cerebral artery (MCA),
and basilar artery occlusion due to acute
ischaemic stroke were included in the study.

Patients who failed EVT, who did not have
blood tests after EVT, who had arrest during
EVT, who could not undergo neuroimaging
after EVT, as well as patients with a history of
malignancy,  rheumatic, = haematological
diseases, or receiving immunosuppressive
treatment for any reason, patients with a
history of stroke in the last 1 month, and
patients with active infection findings at the
time of admission were excluded from the
study (Figure 1).
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Number of Patients
Hospitalized in
Neurology Intensive
Care Unit between
2022-2024

n=580

—

Patients included in
the study

n=133

Patients without stroke
(n=95),

Patients without acute
ischaemic stroke (n=203),

Patients hospitalised for
acute ischaemic stroke
but not underwent EVT
(n=99),

Failed EVT (n=32),

Without imaging or blood
test after EVT (n=12),

Malignancy history (n=6)

Figure 1.Flow chart of the inclusion of the study population.

In our clinic, complete blood biochemistry
and blood coagulation tests are routinely
performed in the first 24 hours after EVT. In
addition, brain tomography is performed in
every patient at the 4th and 24th hours after
EVT and if clinical deterioration develops in
the patient, the control brain tomography (CT)
is repeated. Also, Cranial MRI is requested for
all patients without contraindications.

The following details were retrospectively
reviewed from the patient's medical records:
age, gender, medical history, vascular risk
factors, National Institutes of Health Stroke
Scale (NIHSS), location of major vessel
occlusion, whether or not they received
thrombolytic  treatment, Alberta  Stroke
Programme Early CT Score (ASPECT),
modified Rankin Score (mRS), and modified
Treatment In Cerebral Infarction (mTICI)
scores following EVT. mRS scores between 0
- 2 were categorized as good clinical
outcomes and between 3 - 6 as poor clinical
outcomes. The ASPECT scores of the

patients were divided into 2 groups: 0—6 and
7-10. Additionally, Red Blood Cells (RBC),
haemoglobin, neutrophil, lymphocyte,
monocyte, and platelet counts in peripheral
blood samples obtained within 24 hours after
EVT were noted. SII and NPR were
calculated according to the following
equations: SII = (neutrophil count x platelet
count)/lymphocyte count, and NPR =
neutrophil count/platelet count.

Brain CT and/or cranial MRIs performed
within the first 1 month after EVT were
examined for the presence of haemorrhagic
transformation. If haemorrhagic
transformation was present, the epicrisis notes
were checked for symptomatic bleeding. The
mortality status of the patients was noted.

Haemorrhagic transformations were divided
into subtypes according to the European
Cooperative Acute Stroke Study (ECASS II)
scale. Accordingly, the presence of small
petechiae in the infarct area was considered
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haemorrhagic transformation type 1 (HT1),
the presence of more unified petechiae
throughout the infarct area was considered
haemorrhagic transformation type 2 (HT2),
haemorrhages with mass effect but covering
less than 30% of the infarct area were
considered Parenchymal haematoma type 1
(PH1), and haemorrhages with mass effect
and covering more than 30% of the infarct
area  were considered  Parenchymal
haematoma type 2 (PH2) (14). Symptomatic
ICH was defined as intracerebral haemorrhage
occurring within 36 hours after treatment and
associated with neurological deterioration

(15).
Statistical Analysis

Data were analysed by IBM SPSS V23.
Compliance with the normal distribution was
analysed by Shapiro-Wilk and Kolmogorov-
Smirnov tests. Yates Correction and Pearson's
Chi-Square Test were used to analyse
categorical data. In  paired  groups,
Independent Samples t Test was utilized for

Table 1. Descriptive Characteristics of Participants

the comparison of the parameters that
complied with the normal distribution, and
Mann Whitney U Test was utilized for the
comparison of the parameters that did not
comply with the normal distribution. Binary
Logistic Regression Analysis was applied to
analyse the risk factors affecting the presence
of bleeding and mortality. ROC Analysis was
used to find the cut-off value for the
parameters to determine the presence of
haemorrhage and mortality. The results of the
analyses were presented as frequency
(percentage) for categorical variables, mean +
standard deviation, and median (minimum -
maximum) for quantitative  variables.
Significance level was taken as p<0.050.

3. Results

The mean age of 133 patients included in the
study was 66.39+13.23 years, and 81 (60.9%)
patients were male (Table 1). Only EVT was
applied to 73 (54.9%) patients, and 60
(45.1%) patients received thrombolytic
treatment in addition to EVT.

Frequency Percentage
Gender
Male 81 60.9
Female 52 39.1
Haemorrhage
No 74 55.6
Yes 59 44 .4
Mortality
Exitus 38 28.6
Alive 95 71.4
Operation
Basilar 14 10.5
Right MCA 33 24.8
Left MCA 42 31.6
Right ICA 18 13.5
Left ICA 26 19.5
TOAST
Large-vessel Atherosclerosis 31 233
Cardioembolic Source 72 54.1
Other ‘Determined’ Causes 4 3.1
Undetermined 26 19.5
Risk Factors
Hypertension 79 59.3
Cardiovascular Disease 43 323
Atrial Fibrillation 63 47.3
Mechanical Valve Replacement 5 3.7
Diabetes Mellitus 35 26.3
Hyperlipidemia 81 60.9
Previous Cerebral Infarction 21 17.7
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Mean =+ S.deviation

Median (min-max)

Age 66,39 + 13,23 67 (30 - 90)
mRS 3,54+ 1,84 4(0-6)
ASPECT 741+1,71 8(0-10)
NIHSS 14,04 52 15 (4 - 24)

NIHSS: National Institutes of Health Stroke Scale, ASPECT: Alberta stroke programme early CT score, mRS:
Modlified Rankin Score, TOAST: Trial of Org 10172 in Acute Stroke Treatment

ICH was observed in 59 (44.4%) patients, and
exitus developed in 38 (28.6%) patients. HT1
was observed in 19 (32.4%), HT2 in 25
(42.3%), PH1 in 5 (8.4%) and PH2 in 10
(16.9%) of the patients who developed
intracranial haemorrhage. Symptomatic ICH
was observed in 11 (18.7%) of 59 patients
who developed intracranial haemorrhagia.
Thrombolytic + EVT was applied in 21

(35.5%) of the patients who developed ICH,
while only EVT was applied in 38 (64.5%)
patients. A statistically significant correlation
was observed between the presence of ICH
and gender, and the rate of ICH was found to
be higher in male patients (p=0.019). In
addition, mortality rate was higher in patients
with ICH, and statistical significance was
detected (p=0.001) (Table 2).

Table 2. Investigation of the correlation between the presence of haemorrhage and gender, mortality and

operation
Haemorrhage

N/A Availabic Test Stat. P
Gender
Male 38 (51,4) 43 (72,9) *
Female 36 (48,6) 16 (27,1) 3,318 0.019
Mortality
Exitus 12 (16,2) 26 (44,1) "
Alive 62 (83,8) 33 (55,9) 11,150 0.001
Operation
Basilar 10 (13,5) 4 (6,8)
Right MCA 18 (24,3) 15 (25,4)
Left MCA 19 (25,7) 23 (39) 5,310%* 0.257
Right ICA 13 (17,6) 5(8.,5)
Left ICA 14 (18,9) 12 (20,3)
TOAST
Large-vessel atherosclerosis 17 (23) 14 (23,7)
Cardioembolic source 44 (59,5) 28 (47,5) 3,350%* 0.340
Other ‘determined’ causes 1(1,3) 3(5,1)
Undetermined 12 (16,2) 14 (23,7)

*Yates Correction; **Pearson's Chi-Square Test
TOAST: Trial of Org 10172 in Acute Stroke Treatment

When blood laboratory parameters were
compared according to the presence of ICH,
statistical significance was observed between
SII and NPR values and SII and NPR values

were higher in the presence of ICH (p=0.042,
0.048, respectively) (Table 3).
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Table 3. Comparison of quantitative parameters according to the presence of haemorrhage

Haemorrhage Test Stat.  p
N/A Available
Mean + S.deviation Median (min-max) Mean + S.deviation Median (min-max)
Age 66,34 + 14,15 67,5 (30-90) 66,46 + 12,09 66 (41 - 88) U=2138,5 0.840
HB 12,21 £2,12 12,05 (6,4 - 17,2) 12,95+ 1,73 13,4 (7,6 - 16,2) U=1623,5 0.011
NEU  9,02+3,26 8,41 (3,14 -21,34) 10,37 £ 3,53 10,06 (3,83 - 18,34) U=1655,5 0.017
LYM 1,5+0,96 1,28 (0,27 - 5,58) 1,27 £ 0,55 1,12 (0,38 - 2,48) U=1981,5 0.361
MONO 0,66 + 0,33 0,65 (0,05 - 1,79) 0,75 + 0,37 0,71 (0,12 - 2,09) U=1902,0 0.203
PLT 232,08 £ 66,69 211 (113 - 507) 232,47 £ 66,17 221 (83 - 420) U=2123,5 0.788
SII 2001,38 +1885,36  1527,03 (169,01 - 12294,75) 2358,81 +1610,45  1785,77 (398,74 - 7799,47) U=1734,0 0.042
NPR  4,12+1,68 3,99 (1,34 - 10,04) 4,68 £ 1,68 4,58 (1,37 - 10,46) t=-1,895  0.048
t: Independent Samples t Test; U: Mann Whitney U Test
HB: Haemoglobin, NEU: Neutrophil, LYM: Lymphocyte, MONO: monocyte, PLT: Platelet, SII: Systemic

Inflammatory Index, NRP: Neutrophil Platelet Ratio

Exitus developed in 38 (28.6%) of the patients
who underwent EVT. These values were
higher in patients who developed exitus and in
patients with exitus, in whom a statistically
significant difference was observed in SII

values (p=0.004). Moreover, a statistically
significant difference was observed between
the NPR median values according to mortality
status, and NPR values were higher in patients
who developed exitus (p=0.001) (Table 4).

Table 4. Comparison of quantitative parameters according to mortality

Mortality
Exitus Alive Test Stat. p

Mean + Mean +

S.deviation Median (min-max) S.deviation Median (min-max)

2663,72 + 2022,01 (652,18 - 195842 + 1537,76 (169,01 -
N 1764,74 8157,03) 174238 12294,75) U=1220  0.004

4,08 + 1,61

NPR 5,08+1,74 4,95 (1,37 - 10,46) 3,93 (1,34 - 10,04) U=1120  0.001

U: Mann Whitney U Test

SII: Systemic Inflammatory Index, NRP: Neutrophil Platelet Ratio

In patients with poor clinical outcome
according to mRS, a statistically significant
increase was observed in SII values (p=

<0.001), whereas no significant difference
was observed with NPR (p=0.090) (Table 5).
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Table 5. Comparison of quantitative parameters according to mRS results

mRS result

Good Poor Test Stat.  p

Mean + S.deviation Median (min-max) Mean + S.deviation Median (min-max)
SII 1387,08 £916,73 1021,28 (191,93 - 4303,41) 249235 £ 1942,54 1884,79 (169,01 - 12294,75) U=1034  <0,001
NPR 4,11 £1,91 3,81 (1,52 - 10,46) 4,48 +£1,6 4,45 (1,34 - 8,93) U=1514  0.090
Age 63,1 +13,45 65 (30-90) 67,81 £12,95 68 (31-90) =-1,9 0.060
NIHSS  12,9+5,13 13(4-24) 14,53 £5,18 15(4-24) U=1493  0.071

t: Independent Samples t Test; U: Mann Whitney U Test

SII: Systemic Inflammatory Index, NRP: Neutrophil Platelet Ratio, NIHSS: National Institutes of Health Stroke Scale,

mRS: Modified Rankin Score

NPR and SII values did not indicate a
statistically significant difference according to
ASPECT categories (p>0.050). Risk factors
affecting the development of intracranial
haemorrhage were analysed by Binary
Logistic Regression Analysis and Enter
method was utilized to include independent
variables in the model. No risk factor
affecting haemorrhage was found (p>0.050).
A statistically significant cut-off value was

found for the SII value in determining the
presence of haemorrhage (AUC=0.603;
p=0.042). SII > 990.5 indicates the presence
of haemorrhage. A statistically significant cut-
off value was found for the NPR value in
determining the presence of haemorrhage
(AUC=0.610; p=0.029). NPR > 4.34 indicates
the presence of haemorrhage (Table 6) (Figure
2,3).

Table 6. Cut-off values for parameters to determine the presence of haemorrhage

Cut-off AUC (%95 CD)/p Sensitivity Specificity PPV NPV
SiI >990,5 0,603 (0,506 - 0,7)/0,042 86,44% 36,49% 52,04% 77,14%
NPR >434 0,61(0,514-0,706)/0,029 62,71% 59,46% 55,22% 66,67%

S1I: Systemic Inflammatory Index, NRP: Neutrophil Platelet Ratio

0

Sensitivity

1 - Specificity

Figure 2. ROC Curve for SII-ICH
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Figure 3. ROC Curve for NPR-ICH

A statistically significant cut-off value was
found for the SII value in determining
mortality (AUC=0.662; p=0.004). SII >
1012.27 indicates mortality. A statistically

Sensitivity

significant cut-off value was found for the

NPR

value

in

determining  mortality

(AUC=0.690; p=0.001). NPR > 4,59 indicates

mortality (Figure 4,5)
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Figure 4. ROC Curve for SII- Mortality

ROC Curve
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1 - Specificity

Figure 5. ROC Curve for NPR- Mortality
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4. Discussion

In this study, we retrospectively evaluated our
patients who were hospitalised in the
neurology intensive care unit of our hospital, a
tertiary stroke centre, and underwent EVT for
acute ischaemic stroke. The significant data
we obtained were as follows:

1. SII is an independent value that can predict
the presence of ICH and mortality after EVT,
and a SII > 990.5 indicates the presence of
haemorrhage and a SII > 1012.27 indicates
mortality, respectively (sensitivity 0.86; 0.92,
specificity 0.36; 0.36, respectively).

2. NPR is an independent value that can
predict the presence of ICH and mortality
after EVT, and a NPR > 4.34 indicates the
presence of haemorrhage and a NPR > 4.59
indicates ~ mortality  (sensitivity  0.62;
specificity 0.59; 0.70, respectively).

In recent studies, there is evidence that NLO,
PLO, NPR and SII calculated based on routine
blood count can be utilized in prognosis after
ischaemic stroke and ICH, haemarogical
transformation after ischaemic stroke, or
detection of malignant oedema after
ischaemic stroke (11,16-18). Since the
utilization of these values, which are easy to
calculate and can be obtained from a routine
whole blood measurement, as a predictor will
be very encouraging, studies on this subject
are of great importance.

In ischaemic stroke, neutrophil migration
occurs in the parenchymal perivasculer area at
the 6th—24th hours and reaches a maximum
level on days 1st-3rd. Neutrophils are an
important source of matrixmetalloproitenase-
9, which releases reactive oxidant derivatives
and proinflammatory cytokines. As a result,
destruction of the blood-brain barrier begins
to occur. Although platelets are associated
with thrombosis in ischaemic vascular events,
it is known that platelet activation may
directly  trigger local and  systemic
inflammatory responses. Platelets are the cells
that play the most prominent role in
reperfusion injury after ischaemia. Platelets
lead to intracranial haemorrhage by various
mechanisms as well as the formation of
various free oxygen radicals after reperfusion,

and this
(19,20).

increases mortality significantly

In our study, in support of this, NPR values
were high in the ICH group, and NPR values
were also higher in the mortality group. In a
recent study by Cheng et al., a high NPR level
was associated with haemorrhagic
transformation after IV TPA (21). In another
study by Li et al., high NPR levels were
associated with futile revascularization (12).
However, no study is available on NPR, HT,
or mortality after EVT. Our study is valuable
in this respect.

Similarly, in our study, the SII value was
higher in the ICH and mortality groups.

In a study by Acar et al., SII was associated
with failed cerebral perfusion and an
unfavorable clinical outcome in stroke
patients undergoing EVT (22). Yi et al
investigated the relationship between SII and
prognosis in patients who underwent EVT and
showed that a high SII value was associated
with poor prognosis in accordance with our
study (23). Yang et al. investigated the
presence of symptomatic ICH in 379 patients
who underwent EVT and found a positive
correlation between SII and the presence of
symptomatic intracranial haemorrhage in
patients treated with EVT (24). Unlike these
studies, our study included not only patients
with symptomatic ICH but also patients with
non-symptomatic haemorrhage and also
analyzed them using NPR values, which is
another indicator of inflammation.

In a meta-analysis published by Hao et al., it
was argued that endovascular treatment in
ischaemic stroke patients increased the risk of
ICH compared to any medical treatment. In
addition, in this study, it was reported that this
increase in risk was mostly due to patients
with asymptomatic ICH, and the rate of
patients with symptomatic haemorrhage was
similar to that of patients receiving medical
treatment (25). Furthermore, it was claimed
that minor or asymptomatic haemorrhages on
BBT are proportional to  successful
reperfusion (26). In our study, symptomatic
haemorrhage was observed in 8.2% of all
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patients who developed ICH with a high rate
of 444% and in 18.7% of those with
haemorrhage. Although the incidence of
haemorrhage was high compared to the
literature, we think that there are several
reasons for this: Firstly, our study was
retrospective, and our study population
consisted of patients with EVT hospitalized in
the tertiary intensive care unit. In our centre,
patients with low NIHHS and poor general
conditions who undergo EVT can also be
followed up in the 1st and 2nd cycle intensive
care unit. Therefore, our study population
consists mostly of patients with high NIHSS,
advanced age, or a possibility of deterioration
in general condition. Secondly, neuroimaging
is  frequently performed on patients
hospitalised in our intensive care unit, and
thus we think that we have detected
asymptomatic ICHs at a higher rate compared
to the literature.
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HIV ve hepatit ko-infeksiyonu olan hastalarin degerlendirilmesi, 5 yillik deneyim
Evaluation of Patients with HIV and Hepatitis Co-infection, 5 Years of Experience

Suzan Sahin, Biilent Kaya

Kartal Dr. Liitfi Kirdar Sehir Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji, Istanbul, Tiirkiye

Ozet: Bu calismada Human Immunodeficiency Virus (HIV) infeksiyonu nedeniyle poliklinigimizde takip edilen hastalarda hepatit
prevalansini gérmek amaglandi. Ocak 2018-Aralik 2022 yillart arasinda Dr. Liitfi Kirdar Kartal Sehir Hastanesi Enfeksiyon
Hastaliklar1 ve Klinik Mikrobiyoloji poliklinigi’nde takip edilen 530 HIV pozitif hasta hepatit serolojisi agisindan retrospektif olarak
incelendi. Hastalara ilk basvuru sirasinda hepatit A viriis (HAV) immunglobulin (Ig) G, hepatit B yiizey antijeni (HBsAg), hepatit B
kor antikoru (anti-HBc), hepatit B yiizey antijenine kars1 antikor (anti-HBs) ve hepatit C virus antikoru (anti HCV) bakildi. Hepatit
A infeksiyonuna kars1 412 (%77.8) hastanin bagisikligi mevcuttu. On sekiz (%3.4) hastada HBsAg pozitifligi, 73 (%13.8) hastada
anti-HBc ve anti-HBs pozitif tespit edildi, 47 (% 8.9) hastada izole anti-HBc pozitifligi mevcuttu. Asilama sonras1 180 (%34.0)
hastada anti-HBs pozitifligi gelismisti. Hepatit B ile hi¢ karsilasmayan 212 (%40.0) hasta vardi. Dért (%0.7) hastada anti HCV
pozitifligi vardi. HIV pozitifligi ile takip ve tedavisine baglanan her hastanin hepatit B viriisii (HBV) ve hepatit C viriisii (HCV)
acisindan taranmasi, HIV/HBV veya HIV/HCV ko-infeksiyonu tespit edilen hastalarda sirozu ve olasi karaciger kanseri riskini
onlemek icin uygun tedavilerin secilmesi, HBV ‘ye karsi bagisikligi olmayanlarin asilanmasi, pediatrik yas grubu disinda
gegirildiginde fulminan seyredebilen hepatit A’ya kars1 bagisikligin tespiti, gereginde asilanmalarinin saglanmasi 6nemlidir.
Anahtar Kelimeler: Human Immunodeficiency Virus (HIV), hepatit A, hepatit B, hepatit C, ko-infeksiyon

Abstract: This study aimed to see the prevalence of hepatitis in patients followed in our outpatient clinic due to Human
Immunodeficiency Virus (HIV) infection. Between January 2018 and December 2022, 530 HIV-positive patients followed in the
Infectious Diseases and Clinical Microbiology outpatient clinic of Dr. Liitfi Kirdar Kartal City Hospital were retrospectively
examined in terms of hepatitis serology. At the time of initial admission, patients were evaluated with hepatitis A virus (HAV)
immunoglobulin (lg) G, hepatitis B surface antigen (HBsAg), hepatitis B core antibody (anti-HBc), antibody against hepatitis B
surface antigen (anti-HBs) and hepatitis C virus antibody (anti HCV). Four hundred twelve (77.8%) patients were immune to
hepatitis A infection. HBsAg positivity was detected in 18 (3.4%) patients, anti-HBc and anti-HBs positivity was detected in 73
(13.8%) patients, and isolated anti-HBc positivity was present in 47 (8.9%) patients. Anti-HBs positivity developed in 180 (34.0%)
patients after vaccination. There were 212 (40.0%) patients who had never exposed to Hepatitis B. Four (0.7%) patients were anti-
HCV positive. Screening every HIV positive patient who begins follow-up and treatment for hepatitis B virus (HBV) and hepatitis
C virus (HCV), selecting appropriate treatments to prevent cirrhosis and possible liver cancer risk in patients with HIV/HBV or
HIV/HCV co-infection is crucial, It is important to vaccinate those who are not immune to HBV, to determine immunity against
hepatitis A, which can be fulminant when transmitted outside the pediatric age group, and to ensure that they are vaccinated when
necessary.
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1. Giris

Diinyada  her  gegen yil Human
Immunodeficiency Virus (HIV) ile infekte
hasta sayisi artmakta bu sayinin 2022nin
sonunda 39 milyon oldugu tahmin
edilmektedir (1). HIV enfeksiyonu agisindan
yiiksek risk altinda olan kisiler ayn1 zamanda
intravendz madde kullanimi, korunmasiz
cinsel temas gibi benzer yollardan bulagan
hepatit B viriis (HBV) ve hepatit C virlis
(HCV)  ko-infeksiyonu i¢in de risk
altindadirlar. Ko-infeksiyon varligi karaciger
komplikasyonlarinin artmasina neden
olmaktadir (2, 3).

Hepatit A viriisii (HAV), kroniklesmeyen,
HBV ve HCV’nin aksine fekal oral yol ve ile
bulasabilen bir hepatit viriistidiir. Kroniklesme
olmasa bile eriskin yasta gecirildiginde
fulminan hepatit gelisimi daha yiiksek
orandadir. Ozellikle homoseksiiel grupta
salginlar yapabilmesi nedeniyle dnemlidir (4,
5, 6).

Gilinimiizde HIV tedavi kilavuzlann genel
olarak HIV/HBV ko-infeksiyonu olan tiim
hastalarda kronik HBV'ye kars1 ikili aktiviteye
sahip ajanlarin tercih edilmesini 6nermektedir.
Tenofovir intoleranst oykiisii olmadig: siirece
tenofovir disoproksil fumarat (TDF) veya
tenofovir alafenamid fumarat (TAF) ve
lamivudin veya emtrisitabin igceren kombine
antiretroviral ~ tedavi  (ART)  almasm
onermektedir (7, 8).

Calismamizda, bulag yollarinin benzer olmasi
nedeniyle HIV pozitifligi ile takip ve
tedavisine baslanan her hastanin HBV ve
HCV  acisindan  taranmasi,  ko-infekte
hastalarin  tedavilerinin uygun rejimlerle
baslanmasinin saglanmasi, pediatrik yas grubu
disinda gegirildiginde fulminan seyredebilen
hepatit A’ya karst  bagisikhigin  olup
olmadiginin bilinmesi, gereginde kisilerin
agilanmalarinin saglanmasi i¢in farkindaligin
artirllmasi amaglanmustir.

2. Gerec ve Yontem

2018-2023 yillar1 arasinda Dr. Liitfi Kirdar
Kartal Sehir Hastanesi Enfeksiyon
Hastaliklarn  ve  Klinik  Mikrobiyoloji
poliklinigi’'nde takip edilen 530 HIV pozitif
hasta, hastane bilgi sistemi ve her hasta i¢in

olusturulan dosyalar iizerinden retrospektif
olarak degerlendirildi. Caligma, Helsinki
Deklerasyonu prensiplere uygun olarak, Dr.
Lutfi Kirdar Kartal Sehir Hastanesi Klinik

Aragtirmalar ~ Etik  Kurulu  tarafindan
14.12.2022 tarih ve 2022/514/239/9 Kkarar
numarali etik kurul izni ile yapild1

Antiretroviral tedavi baglanmasi Oncesi tiim
hastalara hepatit serolojisini gorebilmek icin
ELISA  (Enzyme-linked  immunosorbant
assay) yontemiyle HAV IgG, HBsAg, anti-
HBc, anti-HBs ve anti HCV bakildi. Hepatit
A’ya ve hepatit B’ye kars1 bagisiklik, izole
anti-HBc pozitifligi, HBsAg pozitifligi olan
ve anti HCV pozitif hastalar ayr1 ayn
degerlendirildi. HBsAg pozitif tespit edilen
hastalara; hepatit B e antijeni (HBeAg),
hepatit B e antijenine kars1 antikor (anti-HBe),
hepatit D virlis antikoru (anti HDV), alfa-
fetoprotein, alanin aminotransferaz (ALT),
aspartat aminotransferaz (AST), alkalen
fosfataz (ALP), gamma-glutamil transferaz
(GGT) ve karaciger sentez fonksiyonu
(pithtilagma testleri, alblimin vb.) testleri ile
takip edildi. Viral yiikii gérebilmek i¢in Real-
time PCR yontemi ile HBsAg pozitif hastalara
HBV DNA, anti HCV pozitif hastalara HCV

RNA  bakildi.  Karaciger  parankimini
gorebilmek icin yilda bir defa batin
ultrasonografisi yapildi.

3. Bulgular
Enfeksiyon Hastaliklar ve Klinik

Mikrobiyoloji poliklinigi>nde, HIV pozitifligi
nedeniyle takip edilen 18 yas ve iizeri hastalar
calismaya dahil edildi. Elli besi (%10.4) kadin
ve 475 (% 89.6)’ i erkek 530 HIV pozitif
hastanin yas ortalamasi 41.1 (19-82)’ di (yas
gruplarma  gore dagilim  Sekil 1.’de
verilmistir). Bir hastada dis tedavisi, 2 hastada
delici kesici alet yaralanmasi ve 3 hastada
intravendz ilag kullanimi sonras1 HIV bulasi
mevcutken, diger hastalarda cinsel yol ile HIV
bulagi s6z konusuydu. Yirmi iki hastada
(%4.2)  diyabetes  mellitus, 17(%3.2)
hipertansiyon, 25 (%4.7) kronik bobrek
yetmezligi, 5 (% 0.9) hipotiroidi ve 25 (% 4.7)
malignite gibi altta yatan hastaliklar1 vardi
(Tablo 1). Kaposi sarkomu olan 6 hasta
malignitelerin % 24 ‘lini olusturmaktaydi.
Hastalari biiyiik bir boliimiiniin cinsel tercihi
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heteroseksiieldi (% 61.7), bunu homoseksiiel
(%32.4) ve hem hetero hem de homoseksiiel
(%5,9) hastalar izlemekteydi (Sekil 2).

Bagvuru sirasinda higbir sikayeti olmayan
hastalarin (n=332, %62.6) operasyon oncesi
yapilan tetkikler, kan bagisi, evlilik Oncesi
yapilan tetkikler sirasinda anti HIV pozitifligi
tespit edilmisti. Yiiz doksan sekiz (%37.4)
hastada ise ates, halsizlik, kilo kaybi, dokiintii,
kronik ishal gibi sikayetler vardi. 4 hastada
basvuru esnasinda gebelik mevcuttu.

Hastalar HIV infeksiyonu tedavi
baslangicinda hepatit A, B ve C agisindan
tarandi. Dort yiliz oniki (%77.8) hastanin
hepatit A enfeksiyonuna bagh bagisikligi
mevcuttu. On sekiz (%3.4) hastada HBsAg
pozitifligi, 73 (% 13.8) ‘linde anti-HBc ve
anti-HBs pozitif tespit edildi, 47 (% 8.9)‘sinde
izole anti-HBc pozitifligi mevcuttu. Yiiz
seksen (% 34) hastada asilama sonrasi anti-
HBs pozitifligi gelismisti. ki yiiz on iki
(%40)’si ise hepatit B ile hi¢ karsilasmamisti
(Tablo 2). Anti HCV pozitifligi 4 (%0.7)
hastada vard.

HbsAg porzitif hastalarin tamaminda cinsel
yolla bulas s6z konusuydu. Hicbir hastada

beraberinde anti HCV veya anti HDV
180
160
140
120
~ 100
@
g 80
i
= 60
40
20
0 —
1920 21-30 3140 4150  51-60
yas gruplan

Sekil 1. Hastalarin yas gruplarina gore dagilimi

pozitifligi tespit edilmedi. 16 hastanin hepatit
A virlsiine karst bagisikligit  mevcuttu.
Tenofovir disoproksil fumarat (TDF) veya
tenofovir alafenamid fumarat (TAF) igeren
tedavi  rejimleri  uygulandi,  tenofovir
intolerans1 gozlenmedi. Basvuru sirasinda
HBV DNA diizeyleri 29 IU/ mL ile >170 000
000 IU/ mL arasinda degismekteydi. Takipleri
sirasinda hastalarda HBV DNA diizeyleri
saptanamaz hale geldi, HBsAg
serokonversiyonu olan hasta gézlenmedi.

Anti HCV pozitif 4 hastanin tigiinde Anti
HCV pozitifligine ragmen HCV RNA
saptanamayacak diizeydeydi. Intravendz ilag
kullanim1 olan bir hastanin HCV RNA degeri
yiiksekti ve antiretroviral tedavi yaninda
Glekaprevir+Pibrentasvir tedavisi aldi. Ikinci
ay sonunda HCV RNA negatiflesmesi
goriildii.

Yaglart1 21 ile 50 arasinda (ortalama 27)
degisen HAV IgG negatif 118 hastanin 62
(%52.5)> si  homoseksiiel gruba dahildi.
Hepatit A viriisiine kars1 bagisiklama amaciyla
0. ve 6. aylarda olmak iizere 2 doz
asilanmalar1 saglandi. Hepatit B viriisii ile hi¢
kargilasmayan 212 kisi de bagisiklama
amaciyla hepatit B as1 programina alindi.

61-70

71-80 >80
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Tablo 1. HIV pozitif hastalarin demografik verileri

Kadin, n (%) 55(10.4)
Erkek, n (%) 475 (89.6)
Altta yatan hastalik*, n (%)

DM 22 (4.2)
HT 17 (3.2)
KBY 25 (4.7)
Hipotiroidi 5(0.9)
Malignite 25 (4.7)
Egitim durumu, n (%)

Ilkokul 183 (34.5)
Ortaokul 28 (5.3)
Lise 135 (25.4)
Universite 181 (34,2)
Doktora 3(0,6)

*DM: diyabetes mellitus, HT: hipertansiyon, KBY: kronik bobrek yetmezligi

Cinsel egilimlerine gore hastalarin dagilimi

6%

= Heteroseksiiel

= Homoseksiiel

Heterosekstiel ve homoseksiiel

Sekil 2. Cinsel egilimlere gore hastalarin dagilimi

Tablo 2. HIV pozitif hastalarin hepatit serolojisi

n Y%
HbsAg pozitif 18 34
Anti-HBc ve anti-HBs pozitif 73 13.8
Anti-HBc pozitif 47 8.9
Anti-HBs pozitif 180 34
Hepatit B ile karsilagmayan 212 40
HAV IgG pozitif 412 77.8
Anti HCV pozitif 4 0.7

4. Tartisma

Diinya’da yaklasik 39 milyon kisi human
immunodeficiency virus (HIV) ile infektedir.
Bu hastalarin yaklasik %12'si kronik viral
hepatit ile ko-infektedir. HIV ve HBV ko-
infeksiyonunun %5-10, HIV ve HCV ko-
infeksiyonunun ise %4 oranlarinda oldugu

disiiniilmektedir (1, 9). Tirkiye’de 18 yas
ustiinde olan her ti¢ kisiden biri HBV ile
enfekte veya HBV infeksiyonu gecirmis
durumdadir. Ulkemizin de i¢inde bulundugu
farkli ¢alismalarda HIV/HBV ko-infeksiyonu
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%3,8-16,7 ve HBV/HCV ko-infeksiyonu %
0,4-12,8 arasinda degismektedir (10, 11).

HIV; intraven6z madde kullanimi, korunmasiz
cinsel temas (Ozellikle homoseksiiel grupta),
kan firiinleri, saglik c¢alisan1 olarak kesici
delici alet yaralanmalarina maruz kalma gibi
durumlarda bulasir (12). Hepatit B ve Hepatit
C viriisli de benzer yollarla bulastig1 i¢in HIV
pozitifligi tespit edilen her hastanin eslik eden
ko-infeksiyonlar  agisindan ik bagvuru
sirasinda taranmas1 gerekmektedir. Hepatit
viruslarmin HIV ile birlikteligi HIV bulas
yollaria bagh olarak degiskenlik
gosterebilmektedir. Amerika ve Avrupa'da
HIV/HBV  birlikteliginin ilk olarak
homoseksiiellerde, ikinci sirada da intravendz
madde  kullanicilarinda  sik  gorildigi
bildirilmektedir. Hepatit B as1 ile dnlenebilen
bir hastaliktir, bu sayede karaciger sirozu ve
olas1 karaciger kanseri riskini etkili bir sekilde
onlediginden  &nerilmektedir.  Ulkemizde
hepatit B asist1 1998 yilindan itibaren rutin
asilama programina alinmistir. Hepatit C i¢in
heniiz gelistirilmis bir as1 bulunmamaktadir
(12, 13, 14). Calismamizda HIV/HBV
birlikteligi olan 18 kiside cinsel yol ile bulas
s0z konusuydu, 18 kiginin 7’si homoseksiieldi.
HIV/HBV  birlikteligi  olan  hastalarda
intravenéz madde kullanimi yoktu. HBV ile
hi¢  kargilasmamigs 212  kisi ilerleyen
donemlerde enfekte olma riskine karsi hepatit
B as1 programina alindi. HIV/HCV birlikteligi
olan hastalarin birinde ise bulas yolu
intravendz madde kullanimiydi.

Hepatit A viriisii, kroniklesmeyen, hepatit B
ve hepatit C aksine fekal oral yol ve ile
bulagabilen bir hepatit viriisidiir. Nadiren
intravendz ila¢ kullammmi olan kisilerde
HBV/HAV bulas1 goriilmiigtiir. Erigkin yas
grubunda akut hepatit A fulminan gidise sebep
olabilmekte, 6zellikle homoseksiiel gruplarda
salginlara  yol  agabilmektedir.  Ayrica
HIV/HAV birlikteliginde; uzamig viremi, daha
diisiik CD4 ve daha yiiksek HIV viral yiik ile
fulminan hepatite gidis daha kolay olmaktadir
(15, 16, 17, 18). Ulkemizde 2012 sonunda
baslayan 2011 ve sonrasi yas grubuna rutin
olarak yapilan hepatit A as1 uygulamalar ile,
yillar i¢inde hijyen kurallarina ve temizlik
kosullarina uyumun artmasi, temiz su
kaynaklarina ulagimin artist ve
sosyoekonomik kosullarin iyilesmesi ile HAV

infeksiyonu  goriilme  sikligt  azalmstir.
Ulkemizde yapilan calismalarda  farkl
bolgelerde tiim yas gruplarinda anti-HAV IgG
prevalansi %4.4-100 arasinda degismektedir.
Ozellikle HIV infeksiyonu varliginda hepatit
A virlisiine duyarli olan kisilerin tespit

edilerek asilamalarinin saglanmasi
onerilmektedir (19, 20, 21, 22, 23).
Calismamizda 530  hastanin  412’sinde

(%77,8) HAV IgG pozitif tespit edildi. HAV
bagisikligi bulunmayan 118 hastanin 62
(%52.5) ‘si homoseksiiel  kisilerden
olugmaktaydi. Tiim hastalara 0. ve 6. ayda
olmak tizere 2 doz hepatit A asis1 yapilmasi
oOnerildi.

HIV pozitif olgular, HBV ve HCV ko-
infeksiyonu ile siroza/hepatoselliiler kansere
ilerleme riski altindadirlar. Farkli tedavi
secenekleri bulunmakla birlikte, giiniimiizde
HIV tedavi kilavuzlar1 genel olarak, HIV ve
hepatit B ko-infeksiyonu olan tiim bireylerin,
TDF veya TAF ve lamivudin veya
emtrisitabin i¢eren kombine ART almasini ve
HBV DNA diizeyi ne olursa olsun, miimkiin
olan en kisa siirede tedaviye baglanilmasini
onermektedir (2, 20, 21). Giincel kilavuzlara
uygun olarak, HIV/HBV ko-infeksiyonu olan
hastalardan 8’ inin tedavisi TDF ve 10
hastanin tedavisi TAF iceren rejimlerle devam
etmektedir.

HIV/HCV birlikteligi de sirozu ve olasi
karaciger kanseri riskini artirmaktadir. Tedavi
rejimi se¢imi hastanin daha Once kronik
hepatit C  tedavisi alip almadigina,
antiretrovirallerle ila¢ etkilesimi potansiyeli
olup olmadigina, sirotik veya nonsirotik
olmasina gore degismektedir.
Sofosbuvir+Velpatasvir+Voxilaprevir,

Glekaprevirt+Pibrentasvir,  Sofosbuvir  +
Ledipasvir + Ribavirin gibi antiviraller tedavi
secenekleri arasindadir. Glinlimiizdeki
tedavilerle HCV nispeten kolay tedavi
edilebilmekte hemen hemen tiim hastalarda
HCV RNA negatiflesebilmektedir. Bu sayede
HCV’ ye bagh karaciger sirozu ve olasi
karaciger kanseri riski azaltilabilmektedir.
Antiretroviralle ile HCV infeksiyonunda
kullanilan ilaglar arasinda ilag-ilag etkilesimi
potansiyeli yiiksektir. Tedavi segiminde bu
durum goz oniinde bulundurulmalidir (2, 23,
24, 25, 26). Anti HCV pozitifligi olan 4
hastanin birinde HCV RNA diizeyi yiiksekti, 8
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haftalik Glekaprevir+Pibrentasvir tedavisi ile
HCV RNA negatiflesti, takibi devam etmekte.

Sonug¢ olarak son yillarda yiiksek etkinlikli
antiretroviral tedavilerle immun
sistemlerindeki diizelme ile HIV ile infekte
hastalarn =~ yasam  siirelerinde =~ uzama
goriilmektedir. Kronik hepatit etkenleri tedavi
edilmediginde karaciger sirozu/kanseri’ne yol

acabilmekte, HIV birlikteliginde prognoz
olumsuz yonde etkilenmektedir. HAV
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Research Article / Arastirma Makalesi
Nasal Septum Deviasyonu Olan Kisilerin Bilgisayarli Tomografi Goriintiilerinde Sinus

Maxillaris Hacminin Hesaplanmasi ve Cinsiyet ile Iliskisi
Determination of the Sinus Maxillaris Volume and Its Correlation with Gender in Computed
Tomography Images of Patients with Nasal Septum Deviation

!Behiye Sariyildiz, °Omer Can Kizilay, ‘ligaz Akdogan, *Gizem Sakalli

!Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Aydn, Tiirkiye
%Kiitahya Saglik Bilimleri Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Kiitahya, Tiirkiye

Ozet: Paranasal sinuslerin en biiyiigii olan sinus maxillaris (SM) yiizde pek ¢ok anatomik yapi ile komsuluk yapmaktadir. Bu
caligmada nasal septum deviasyonu (NSD) olan olgularda SM morfometrik olarak degerlendirerek, NSD ile iliskisi olup olmadigm1
saptamak ve SM hacminin cinsiyet ile iliskisini tespit etmek amaglanmistir. Calisma Aydin Adnan Menderes Universitesi’nde
gergeklestirilmis olup, 150 kisiye (deviasyonu olanlar 90 kisi, deviasyonu olmayanlar 60 kisi) ait paranasal sinus BT goriintiilerinde
SM yiiksekligi, genisligi ve derinligi 6lciildii. Elde edilen dlgtimler eliptik formiilde kullanilarak SM hacim hesaplamasi yapildi.
NSD olan kisilerde deviasyon yoni degerlendirilip, deviasyon agisi ve deviasyon siddeti hesaplandi. SM hacmi sag tarafta
16,88+5,69 cm3, sol tarafta 17,07+5,52 cm3 olarak olgiildii. Olgularin %30’unda sag septum deviasyonu, %30’unda sol septum
deviasyonu saptandi, %40’ mnda ise deviasyon saptanmadi. Septum deviasyonu olanlarin %49’unda hafif, %51’inde orta siddette
deviasyon belirlendi. SM hacmi ile septum deviasyonu arasinda istatistiksel olarak anlamli farklilik vardi. SM’i tiim 6lgtimlerinde
erkekler ve kadinlar arasinda istatistiksel olarak anlaml farklilik vardi. Diskriminant analizinde cinsiyetlere gore ayrimda en
belirgin degiskenin SM yiiksekligi oldugu goriildi. Cinsiyet degerlendirmesi kadinlarda %74,4, erkeklerde ise %65,3 dogruluk
orantyla belirlendi. Caliymanin sonucunda nasal septum’un deviasyon yoniini SM hacmine etki etmedigi saptanmustir. Tim
Olgtimlerde erkeklerde daha yiiksek degerler elde edilmis olup, bulgularimiz SM’in morfometrik 6zellikleri agisindan cinsel
dimorfizminin 6nemini ortaya koymaktadir. SM hacim bulgularinin klinikte yararli olacagini ve cinsiyet tayini siirecinde adli tipta
yardimet olarak kullanilabilecegini diigtinmekteyiz.

Anahtar Kelimeler: Nasal Septum Deviasyonu, Sinus Maxillaris Hacmi, Bilgisayarli Tomografi, Cinsiyet Tayini

Abstract: The sinus maxillaris (SM), the largest of the paranasal sinuses, is located next to numerous facial anatomical features.
The objectives of this study were to assess the SM morphometrically in cases of nasal septum deviation (NSD), determine if it is
associated with NSD, and clarify the correlation between gender and SM volume. The study was conducted at Aydin Adnan
Menderes University and the height, width and depth of the SM were measured in paranasal sinus CT images of 150 subjects (90
with deviated nasal septum and 60 without deviated nasal septum). The obtained measurements were used in the elliptical formula
to calculate the SM volume. In patients with deviated septum, the direction of NSD was evaluated and the deviation angle and
deviation severity were calculated. SM volume was measured as 16.88+5.69 cm3 on the right side and 17.07+5.52 cm3 on the left
side. Right septum deviation was detected in 30% of the cases, left septum deviation was detected in 30%, and no deviation was
detected in 40% of the cases. Of those with deviated septum, 49% had mild deviation and 51% had moderate deviation. There was a
statistically significant difference between SM volume and septal deviation. There was a statistically significant difference between
men and women in all measurements of SM. Discriminant analysis showed that the most prominent variable in discrimination
according to gender was SM height. Gender assessment was determined with an accuracy rate of 74.4% in women and 65.3% in
men. As a result of the study, it was determined that the deviation side of the nasal septum did not affect the SM volume. Higher
values were obtained in men in all measurements and our findings reveal the importance of sexual dimorphism in terms of
morphometric properties of the SM. We think that SM volume findings will be useful in the clinic and can be used as an aid in
forensic medicine in the process of gender determination.

Keywords: Nasal Septum Deviation, Sinus Maxillaris VVolume, Computed Tomography, Gender Determination
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1. Introduction

Ust ¢ene kemigi olarak da bilinen os maxilla,
yiiz iskeletinin ana bolimiinii olusturur ve
yiliziin sekillenmesinde c¢ok Onemli bir rol
oynar. Ayrica bir¢ok anatomik olusumla
onemli komsuluklar yapar (1,2). Paranazal
sinuslar igerisinde en biiyligii olan sinus
maxillaris (SM), os maxilla’nin corpus’u
igerisine bilateral yerlesmis piramit bigiminde
silyal1 mukoza ile kapl hava dolu bosluktur
(1,2). SM ilk olarak 1400’Li yillarin
sonlarinda Leonardo da Vinci tarafindan
tanimlanmis ve 1651°de Ingiliz anatomist N.
Highmore tarafindan belgelenmistir (3.4).
SM, regio maxillofacialis’de ve cranium’un
merkezinde yer alip pek ¢ok dnemli anatomik
yapt ile komsulugu bulunmaktadir (1,3).
SM’in 0-3 yas ve 7-12 yas arasi iki biiyiime
asamas1 vardir. SM yetigskin boyutuna kisinin
ergenlik doneminin sonlarinda ulagir. SM’in
gelisim stireci palatum durum ile iligkilidir

(1,5).

Kikirdak, kemik ve fibroz bir yapidan olusan
septum nasi, burun boslugunu ikiye bolen bir
duvar olarak tamimlanabilir (1,2). Nasal
septum deviasyonu (NSD), septum nasi’yi
olusturan kikirdak ya da kemik dokunun ve
her ikisinden de kaynaklanabilen sag veya sol
tarafa dogru orta hattan sapmasidir (6-9).
Calismalar incelendiginde, degerlendirilen
kriterlere ve incelenen popiilasyonlara bagl
olarak  bireylerin = %18-65'inin ~ NSD
gozlenmekte ve NSD Avrupa popiilasyonunda
daha yiiksek bir prevalansa sahiptir (8). Nazal
septum, kraniyofasiyal iskeletin gelisiminde
anahtar bir rol iistlenmektedir (8,10). Nazal
septum’un gelisim siirecinde ¢evre dokulara
uyguladigi kuvvetlerle orta yliz, sagital ve
vertikal maksiller biiylimenin gelisiminden
sorumlu oldugu diisliniilmektedir (8,11).
Nazal septum’un gelisim siireci c¢evredeki
iskelet dokular arasindaki etkilesimi nedeniyle
yiiz gelisim siirecinde etkili rol iistlenir. Nasal
septum’un  kemik bolimiinde olusacak
deviasyon yiizde facial asimetri gézlenmesine
sebep olabilir (12-14). Boylece nasal septum

da olugan deviasyonla beraber palatum
durumda olusacak agilanma SM’i de
etkilemektedir. (6,13-14). Literatiir
incelendiginde ~ NSD’nin  SM  hacmini
etkiledigini bildiren ¢alismalar mevcuttur
(6,16-19).

Adli tip incelemelerinde en zor siire¢ iskelet
ve ¢lriimiis insan kalintilarindan bireyin
tanimlanmasidir (20). Bu tanimlama igin
baslangig noktast olarak cinsiyetin
belirlenmesi  gereklidir.  Pelvisten sonra,
kafatas1 yiiksek cinsel dimorfizm gosteren
anatomik  olusumlardir.  Olay  yerinde
bulunduklarinda tanimlama igin Oncelikle
tercih edilen kemiklerdir (21,22). Son
zamandaki yeni c¢alismalar kemiklerin asir1
deformite gozlendigi durumlarda, SM’in
anatomik biitlinliiglinii kaybetmedigini ve bu
nedenle SM’in cinsiyet tayini ve yas tahmini
icin kullanilabilecegi bildirilmistir (20,22-25).

Bu c¢alismada NSD olan olgularda SM’in
morfometrik olarak degerlendirerek, NSD ile
iliskisi olup olmadigin1 saptamak ve SM
hacminin cinsiyet ile iligkisini tespit etmek
amaclanmustur.

2. Gerec ve Yontemler

Calisma Aydin Adnan Menderes Universitesi
Tip Fakiiltesi Etik Kurulu tarafindan onay
alindi (Karar No: 2021-124 Onay Tarihi:
24/06/2021). Calismaya alinan bireylerin,
Haziran 2019 — Mayis 2021 tarihleri arasinda
xxxx Universitesi Uygulama ve Arastirma
Hastanesi’ne gesitli nazal sikayetler nedeni ile
bagvuran 18 yas ve iizeri hastalarin Radyoloji
Anabilim Dali tarafindan c¢ekilen paranasal
sinus bilgisayarli tomografi (BT) goriintiileri
retrospektif olarak incelendi. Gegirilmis kafa
tabani veya paranasal sinus cerrahi Oykiisii,
konjenital yiiz anomalisi, ethmoid c¢atida
erozyona neden olan mevcut ya da gecirilmis
hastalik oykiisii, kromozomal anomalisi olan
hastalar, sinonasal tiimorii olanlar, akut
siniiziti olanlar ol¢iimlerde sapmalara neden
olabilecegi diisiiniilerek dahil edilemedi. Bu
kriterler  1s18imda  degerlendirilen 287
verilerden ¢aligmaya 18 ile 60 yas arasinda 78
kadin 72’si erkek toplam 150 paranasal sinus
BT goriintileri  degerlendirmeye  alindu.
Degerlendirmeye alinan BT goriintiileri xxxxx

Universitesi Tip Fakiiltesi PACS BT
goriintiileme  sistemi  iizerinde Olglimler
yapildi.

Calismada 150 bireye ait paranasal sinus BT
goriintiilerinde SM’in  yiiksekligi (SMY),

529



Osmangazi Tip Dergisi, 2024

genisligi, orta hatta en biiylik genisligi (SMG)
ve derinligi (SMD) santimetre (cm) cinsinden
Olciiliip kaydedildi. Elde edilen Olglimler
eliptik formiilde kullanilarak her bir sinus
maxillaris hacmi (SMH) cm’ (santimetre kiip)
cinsinden hesaplandi. Eliptik hacim formiilii,
V (SMH) = (SM maksimum genislik) x (SM
maksimum yiikseklik) x (SM maksimum
derinlik) x0,5’dir (26). NSD olan kisilerde
NSD’nun  yoni  degerlendirilip,  sinus
deviasyon acist (SDA) derece -cinsinden
Olciiliip ve deviasyon siddeti degerlendirilip
kaydedildi. Os maxilla’nin spina nasais

anterior’dan crista galli'ye ¢izilen lineer ¢izgi
septum’un en
cizgi

ile crista galli'den nazal
deviasyon bolgesine ¢izilen lineer
arasindaki ag1 SDA olarak kabul edildi.

istatiksel analiz

Elde edilen veriler IBM SPSS Statistics
version 22 programina aktarildi. Tanimlayici
istatistiklerde maksimum, minimum, yiizde,
ortalama ve standart sapma degerleri
hesaplandi. Verilerin normal dagilim gosterip
gostermemesi Kolmogorov-Smirnov testi ile
belirlendi. Verilerden normal dagilim gosteren
gruplarda Independent-Sample T Test analizi
uygulanirken, normal dagilim gostermeyen
verilerde Mann—Whitney U Testi uygulandi.

Elde edilen veriler cinsiyet tayini
belirlemedeki rolleri i¢in diskriminant analizi
uygulandi.  Sonuglarda  p<0.05  degeri

istatistiksel anlamli kabul edildi.

Sekil 1. Morfometrik degerlerin 6l¢giimii: 1. SM’in maksimum yiiksekligi, 2. SM’in maksimum derinligi, 3. SM’in
maksimum genisligi, 4. SM’in orta hattindaki maksimum genisligi

Sekil 2. Nasal septum deviasyon agisi
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3. Bulgular

Bu calismada, Aydin Adnan Menderes
Universitesi ~PACS BT  goriintiileme
sisteminden alinan 150 bireyin paranasal sinus
BT goriintiisii (78 kadin, 72 erkek) iizerinde
toplam 300 SM analiz edildi. SM’in genislik,
derinlik ve ylikseklik parametreleri Olgiillip
eliptik metotlar kullanilarak SM’in hacim
hesaplamasi yapildi. Olgularin %30’unda sag
NSD, %30’unda sol NSD saptandi, %40’inda
ise deviasyon saptanmadi. NSD olanlarin
%49’unda hafif, %51’inde orta siddette
deviasyon olarak belirlendi. Tiim Olglimler

kadinlarda erkeklere gore daha diisiik
ortalama degere elde edildi. Sol tarafin SM
genisligi ve derinligi sag tarafa gore daha
yiiksek ortalama degerlere sahipti. SMH sag
tarafta 16,88+5,69 cm3, sol tarafta 17,07+£5,52
cm’ olarak 6lgiildii (Tablo 1). NSD olanlarda
olmayanlara gore erkeklerde @~ SMH’nin
ortalama degerleri kadinlara gore daha
yiiksekti. SDA sol tarafta hem kadinda hem
erkekte daha yiikksek ortalama degerdeydi
(Tablo 2).

Tablo 1. Sinus maxillaris’in boyutlarinin, hacimlerinin ortalama, standart sapma, minimum ve maksimum

degerleri
Sag taraf Sol taraf
Kadin (N:78) Erkek Toplam Kadin (N:78) Erkek (N:72) Toplam
(N:72)

Orttsd Orttsd Orttsd Orttsd Orttsd Ort+sd

(Min-maks) (Min-maks) (Min-maks) (Min-maks) (Min-maks) (Min-maks)
SMY 3,51+0,41 3,98+0,55 3,74+0,53 3,51+£0,42 3,97+0,51 3,73+£0,52
(cm) (2,24-4,87) (2,46-2,69) (2,24-5,15) (2,14-4,39) (2,26-2,77) (2,14-5,03)
SMG 2,214+0,33 2,44+0,42 2,32+0,39 3,62+0,29 3,90+0,35 3,75+0,35
(cm) (1,46-3,10) 1,97-1,5) (1,46-3,47) (2,90-4,23) (1,63-3,27) (2,90-4,90)
SMD 3,68+0,30 3,87+0,36 3,71+£0,34 2,28+0,33 2,46+0,37 2,37+0,36
(cm) (2,88-4,38) (1,6-2,97) (2,88-4,57) (1,55-3,00) (1,98-1,65) (1,55-3,63)
SMH 14,54+3,89 19,41+5,94 16,88+5,69 14,76+3,90 19,58+5,94 17,07+5,52
(cm®) (5,89-25,90) (7,22-31,11)  (5,89-31,11) (4,81-25,58) (8,51-36,83) (4,81-36,83)

Ort: ortalama; sd: standart sapma; min: minimum,; maks: maksimum,; cm: santimetre; SM: sinus maxillaris; SMG:

SM genigslik; SMY: SM yiikseklik; SMD: SM derinlik

Tablo 2. NSD olan ve olmayan bireylerin sinus maxillaris’in boyutlarmin, hacimlerinin ve SDA’nin
ortalama, standart sapma, minimum ve maksimum degerleri

Nasal septum deviasyonu olanlar
Kadin N:45, Erkek N:45

Nasal septum deviasyonu olmayanlar

Kadin N:33, Erkek N:27

Sag Sol Sag Sol
Olciiml  Cinsiyet  Ort+sd Orttsd Orttsd Ort+sd
er (min-maks) (min-maks) (min-maks) (min-maks)
SMY Kadin 3,52+0,38 3,5240,41 3,51+0,47 3,5140,45
(cm) (2,24-4,27) (2,68-4,39) (2,39-4,87) (2,14-4,32)
Erkek 4,0+0,54 4,0+0,47 3,93+0,58 3,89+0,59
(2,97-5,10) (3-4,95) (2,69-5,15) (2,77-5,03)
SMG Kadin 2,25+0,35 3,59+0,32 2,12+0,29 3,68+0,31
(cm) (1,68-3,1) (3,02-4,23) (1,46-2,69) (2,90-4,21)
Erkek 2,44+0,42 3,89+0,33 2,44+0,42 3,90+0,39
(1,50-3,28) (3,27-4,58) (1,71-3,47) (3,4-4,9)
SMD Kadin 3,65+0,31 2,32+0,32 3,74+0,31 2,2040,35
(cm) (2,88-4,33) (1,60-2,82) (2,99-4,38) (1,55-3)
Erkek 3,86+0,36 2,48+0,35 3,90+0,35 2,4340,36
(2,97-4,57) (1,65-3,48) (3,27-4,43) (1,77-3,63)
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SMH  Kadmn 14,72+3.,97 14,86+3,58 14,23+3,80 14,60+4,48
(em?) (7,53-25,90) (7,82-23,12) (5,89-22,48) (4,81-23,581)
Erkek 19,42+621 19,75%5 41 19,39+6,45 19,18+7,13
(7,22-30,29) (8,51-29,98) (8,11-31,11) (8,58-36,83)

NDS sag taraf olanlar (N:45)
Ort+sd (min-maks)

NDS sol taraf olanlar (N:45)
Ort+sd (min-maks)

SDA () Kadmn

8,36+2,49 (2,7-13)

9,85+4,18 (3-24)

Erkek

8,463,14 (1,5-14,5)

9,22+2,94 (3,9-14)

Ort: ortalama; sd: standart sapma; min: minimum, maks: maksimum,; cm: santimetre; cm’: santimetre kare; SMH:
sinus maxillaris hacmi; SMG: SM genislik; SMY: SM yiikseklik; SMD: SM derinlik; SDA: septum deviasyon agist

Tablo 3. Sinus maxillaris boyutlar, hacmi ve SDA ile cinsiyetler arasindaki farklilig1 belirlemek icin
Independent-Sample T Test ve Mann—Whitney U Testi analizi

N Orttsd t* sd P

SMY Sag Kadin 78 3,51+0,41 5,844 0,464 0,000
Erkek 72 3,98+0,55

SMD Sag Kadin 78 3,68+0,30 3,421 0,186 0,001
Erkek 72 3,87+0,36

SMG Sag Kadin 78 2,21+0,33 3,745 0,233 0,000
Erkek 72 2,44+0,42

SMY Sol Kadin 78 3,51+£0,42 5,416 0,484 0,000
Erkek 72 3,97+0,51

SMG Sol Kadin 78 3,62+0,29 4,837 0,304 0,000
Erkek 72 3,90+0,35

N Ort+sd U** V4 p

SMD Sol Kadin 78 2,28+0,33 2012,5 2,993 0,003
Erkek 72 2,46+0,37

SMH-Sag Kadin 78 14,54+3,89 1484 4,981 0,000
Erkek 72 19,41+5,94

SMH-Sol Kadin 78 14,76+3,90 1471,5 5,028 0,000
Erkek 72 19,58+5,94

SDA Kadin 78 5,8345,20 2708,5 0,381 0,703
Erkek 72 6,14+4,81

Ort: ortalama; sd: standart sapma; min: minimum, maks: maksimum,; cm: santimetre; cm’: santimetre kare; SMH:
sinus maxillaris hacmi; SMG: SM genislik; SMY: SM yiikseklik; SMD: SM derinlik; SDA: septum deviasyon agisi;

p<0,05

SM’in tiim Ol¢limlerinde erkekler ve kadinlar
arasinda istatistiksel olarak anlamli farklilik
vardi. Erkeklerin SM boyutlar1 ve hacmi

kadinlara gore daha yiliksek ortalama degere
sahipti.
istatistiksel olarak anlamli farklilik yoktu.

SDA ile cinsiyetler arasinda

Kadinlarda SDA erkeklere gore daha diisiik
ortalama degere elde edildi (Tablo 3).
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Tablo 4. Sinus maxillaris boyutlar1 ve hacmi ile NSD arasindaki farklilif1 belirlemek i¢in Independent-

Sample T Test ve Mann—Whitney U Testi analizi

N Ort+sd t* sd P
SMY Sag NSD var 60 3,51+0,41 0,644 0,060 0,521
NSD yok 90 3,98+0,55
SMD Sag NSD var 60 3,68+0,30 0,897 0,053 0,371
NSD yok 90 3,87+0,36
SMG Sag NSD var 60 2,21+0,33 1,233 0,84 0,219
NSD yok 90 2,44+0,42
SMY Sol NSD var 60 3,51+0,42 0,950 0,085 0,343
NSD yok 90 3,97+0,51
SMG Sol NSD var 60 3,62+0,29 0,586 0,036 0,559
NSD yok 90 3,90+0,35
N Ort+sd U Z P
SMD Sol NSD var 90 2,28+0,33 2012,5 2,993 0,003
NSD yok 60 2,46+0,37
SMH- Sag NSD var 90 17,0,745,70 1484 4,981 0,000
NSD yok 60 19,41+5,94
SMH- Sol NSD var 90 17,30£5,19 1471,5 5,028 0,000
NSD yok 60 19,58+5,94

Ort: ortalama; sd: standart sapma; min: minimum, maks: maksimum,; cm: santimetre; cm’: santimetre kare; SMH:
sinus maxillaris hacmi; SMG: SM geniglik; SMY: SM yiikseklik; SMD: SM derinlik; NSD: Nasal septum deviasyonu,

p<0,05

NSD olmasi ve olmamasi ile her iki tarafin
SMH arasinda istatistiksel olarak anlamli
farklilik vardi. NSD olan kisilerin SMH’nin
ortalama degeri deviasyon olmayanlara gore
daha diisiik hacim ortalama degerine sahipti.
NSD olmasi ve olmamasi ile sol SM derinligi
arasinda istatistiksel olarak anlamli farklilik
varken, her iki tarafin SM’in diger boyutlar
ile arasinda ise istatistiksel olarak anlamli
farklilik yoktur (Tablo 4). NSD sag taraf
olanlarin SMH’ni karsilagtirdigimizda
28(%63) kisinin sol SMH, sag tarafa gore
daha kiiciik olmasina ragmen bu fark
istatistiksel olarak anlamli degildi (p=0,847).
NSD sol taraf olan kisilerin SMH’ni
karsilastirdigimizda 25 (%56) kisinin sag

Tablo 5. Diskriminant analizi sonuglari

SMH, sol tarafa gore daha kiiciik olmasina
ragmen bu fark istatistiksel olarak anlaml
degildi (p=0,754).

SM boyutlart incelendiginde SM yiiksekligi
cinsiyet ayiriminda etkin oldugu diskriminant
analizinde istatistiksel olarak  gosterdi.
Cinsiyet tayini i¢in Standart Kanonik Ayirt
Edici Fonksiyon Katsayis1 kullanilarak elde
edilen formiil ise Diskriminant Fonksiyonu=-
8,300 + (0,137 x M1) seklindedir. Tablo 5°de
Diskriminant ~ Analizi  i¢in  korelasyon
istatistikleri verilmistir. Yapilan diskriminant
analizinde SM yiiksekligi kadinlarda %74.,4,
erkeklerde ise %65,3 oraninda cinsiyet tahmin
edebildigi elde edilmistir.

Ozdeger % Varyans Kanonik Wilks’ X2 Anlamhhk
Korelasyonu Lambda
0,263 100,0 0,456 0,792 10,051 ,019
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4. Tartisma

SM’in gelisim siireci platum durum ile
iligkilidir (1,5). Nasal septum’un herhangi bir
tarafa deviasyon yapmasi burun boslugunu ve

yiiz seklini etkilemektedir. Olusan
deviasyonla beraber palatum durum’da
acillanmaya sebep olacaktir (6, 12-15).
NSD’nun  SMH’ni  etkiledigini  bildiren

calismalar bulunmaktadir (27-29).

Tirk popiilasyonunda yapilan calismalar
incelendiginde, bir calisma da 3 boyutlu
modelleme yazilimi kullanarak SMH’ni
hesaplamiglardir (28). Kontrol grubunun sag
ve sol SMH sirasiyla 14,51+4,07 cm’ ve
14,16+4,41 cm’, NSD grubunda ise sirasiyla
13,36+4,70 cm’® ve 13,87+4,75 cm’ olarak
elde etmislerdi. Diger bir calisma da (29), ii¢
boyutlu modelleme yontemiyle hesaplanan
SMH’nin sag NSD olan kisilerde sag ve sol
SMH sirasiyla 11,1£3.,4 cm’ ve 12,843,5 cm’
olarak, sol NSD olan kisilerde ise sirasiyla
12,2453 cm’ ve 10,8447 cm’ olarak ve
kontrol grubunda sag ve sol SMH sirasiyla
11,144,7 cm’ ve 11,5444 cm’ olarak
bulmuslardir. Brezilya popiilasyonuna ait CT
goriintiilerinden, Horos DICOM Viewer
yazilimi kullanarak SMH’ni degerlendirilen
calismada (30) SMH’ni sag tarafta 20,20+6,04
cm’ ve sol tarafta 20,35+5,67 cm’ olarak elde
etmiglerdir. Sag ile sol SMH arasinda
istatistiksel olarak anlamli1 farklilik olmadigim
boylece taraf fark etmeksizin SMH’ni
etkilemedigini  bildirmislerdir. ~ Hindistan
popiilasyonuna ait CT goriintiilerinden SMH,
Romexis Viewer yazilimiyla hesaplanan
calismada (31) sag taraf SMH kadinda
15,21+3,69 cm’ erkekte 19,22+5,74 cm’ sol
tarafta ise kadinda 15,10+3,61 cm’ erkekte
18,86+5,43 c¢cm’® olarak bulmuslardir. Her iki
tarafin SM hacimlerinde cinsiyetler arasinda
istatistiksel olarak anlamli fark olmadig
bildirmistir. Isve¢ popiilasyonuna ait kisilerin
CT goriintiilerinden yapilan calismada (26)
SMH eliptik formiil kullanilarak
hesaplanmistir. Sag SMH kadinlarda 1443
cm’ erkeklerde 1846 cm’, sol SMH kadinlarda
15+4 cm’ ve erkeklerde 18+7 cm’ olarak elde
edilmistir. SMH’nin erkeklerde kadinlara gore
daha yiiksek ve bu farkin istatistiksel olarak
anlamli oldugu bildirilmistir. Caligmamizda
eliptik formiille hesaplanan SMH, sag tarafta
16,88+5,69 cm’, sol tarafta 17,07+5,52 cm’

olarak 6l¢iildii. Sag SMH kadinda 14,54+3,89
cm’ erkekte 19414594 c¢cm® ve sol SMH
kadinda 14,76+3,9 cm® erkekte ise 19,58+5,94
cm’ olarak elde ettik. Tiirk popiilasyonunda
farkli  yontemlerle Olgiilen SMH ile
calismamizdaki SMH  benzer ortalama
degerlere sahipti. Diger popiilasyonlarda
farkl1 yontemle hesaplanan SM hacimleri ile
karsilastirdigimizda buldugumuz ortalama
degerler daha diistiktii. Farkli popiilasyonda
bizimle ayn1 yontem kullanilarak &l¢iilen
SMH’nin ortalama degeri ¢aligmamizdaki
SMH’nin ortalama degerine yakindi. Bu
caligmalar  1s1¢inda  1rksal  farkliliklar
belirlenmek icin daha fazla morfometrik
karsilastirmalar yapilmali ve 6l¢iim metodu
icin standardize bir yontem olusturulmasi
gerektigini disiiniiyoruz.

Hindistan’da yapilan bir ¢alismada (27), nasal
septum’un deviasyon oldugu tarafta, SMH nin
azaldigimi ve siniizit bulgularmin goriilme
sikliginin ~ anlamli  derecede  arttigini
bildirilmistir. Tiirk popiilasyonunda yapilan
calisma (28), orta ve siddetli NSD vakalarinda
SMH deviasyonun oldugu taraf, kars1 tarafa
gore anlamli derecede daha kiiglik oldugunu
bildirmislerdir. Bagka bir ¢alisma da (29),
NSD gozlenen kisilerde SMH’nin deviasyon
tarafinda daha kii¢iik oldugunu sdylemislerdir.
Calismamizda NSD varligi ile her iki tarafin
SMH arasinda istatistiksel olarak anlamli
farklilik vardi. NSD olan kigilerin SMH
ortalama degeri, deviasyon olmayanlara gore
daha diisiiktii ve literatiirle benzerdi. Fakat
deviasyonun oldugu tarafindaki SMH’nin
kiiciik olmast c¢alisma grubumuz igin
istatistiksel olarak anlamli degildi. NSD
goriilen kisilerde demografik faktorlerde goz
Online almarak SM degerlendirilmeli ve
olusan patolojik durumlarla iligkisi ortaya
konulmalidir.

Literatiirde antropometrik  standartlarin
belirlenmesi ve adli bilimler i¢in veri tabani
olusturulabilmesi icin farkli popiilasyonlara
ait insan iskeletinin her agidan incelenmesi

gerektigi vurgulanmaktadir (32-34).
Poplilasyona ~ o6zgii  degisen  anatomik
Ozelliklerin  degerlendirilmesi  sonuclarin

cesitliligini arttirmaktadir. Bu nedenle birgok
farkli parametrelerin gesitli popiilasyonlarda
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degerlendirilmesine  ve  standartlastirilmig
verilerin  ortaya  konulmasma  ihtiyag
duyulmaktadir (32,35). Calismamizda Tiirk
popiilasyonuna  ait SM  boyutlarinin
morfometrik degerlerini ortaya koymak ve
cinsiyet tahmini i¢in uygulanabilirligini
arastirmak amac¢lanmustir.

Brezilya popiilasyonunda yapilan c¢alismada
(35) SM olglimleri erkeklerde anlamli
derecede yiiksek ve ayrica her iki cinsiyet
icinde sag ve sol taraflar arasinda istatistiksel
olarak anlamli fark olmadigini sdylemislerdir.
Teke ve arkadaslart (36), SM boyutlarim
(genigligi, yiiksekligi ve uzunlugu) olgtiigi
caligmada erkekler ve kadinlar arasinda SM
boyutlart agisindan istatistiksel olarak anlamli
bir fark oldugunu kadinlarin SM boyutlarinin
kadinlarda erkeklere gore daha kiigiik
oldugunu bildirmislerdir. Iran’da yapilan
calismada (37), SM boyutlar1 ve sag ve sol
SM arasindaki maksimum mesafe
degerlendirilmistir. Tiim 6l¢iimlerde kadin ve
erkekler arasinda anlamli bir fark elde
etmislerdir. Isve¢ popiilasyonuna ait kisilerin
CT goriintiilerinden yapilan ¢aligmada (26),
SMH ile cinsiyetler arasinda istatistiksel
olarak anlamli fark oldugunu ve SMH’nin
erkeklerde kadinlara gore daha yiiksek
oldugunu bildirmislerdir. Giliney Hindistan
kokenli bireylere ait kuru kafatasi iizerinde
yapilan c¢alismada (38), erkeklerin SMH’nin
kadinlara goére daha fazla oldugunu
bildirmislerdir. Hindistan’da yapilan
calismada (39), SM boyutlart ve hacmi ile
cinsiyetler arasinda istatistiksel olarak anlaml
farklilik oldugunu ve ozellikle sag SMH
cinsiyet belirlemede dogru tanisal parametre
olarak kullanilacagini bildirmislerdir.
SMH’nin  degerlendirildigi  bagka  bir
calismada (40), SMH’nin taraflar arasinda
anlamli fark olmadigini, yas ile arasinda
korelasyon bulunmadigin1 fakat cinsiyetler
arasinda istatistiksel fark  oldugunu
bildirmislerdir. ~Ayrica SMH’nin cinsel
dimorfizm varligim gosterdigini ve adli tipta
cinsiyet tahmini ic¢in yararli olabilecegini
vurgulamiglardir. Bazi c¢aligmalar ise bu
sonuglardan farkli bulgular ortaya koymustur
(41-43). ltalya’da yapilan ¢ahigmada (41)
SMH’nin erkek ve kadin da benzer oldugunu
vurgulamiglardir. Birlesik Arap
Emirlikleri’'nde  gerceklestirilen c¢alismada

(42), erkekler kadinlara gore onemli Olglide
daha biiyilk SM boyutlarina sahip olmalarina
ragmen SMH ile cinsiyet arasinda istatistiksel
olarak anlamli bir farklilik gostermedigini
bildirmislerdir. iran da yapilan benzer bir
calismada da (43), SMH’nin cinsiyet
tayininde kesin ve gilivenilir bir gostergesi
olmadigimi vurgulamiglardir. Calismamizda
SM’in tiim boyutlar1 ve hacmi ile cinsiyetler
arasinda anlamli farklilik vardi. Erkeklerde
SM’in boyutlar ve hacmi kadinlara gore daha
yiiksek ortalama degere sahipti ve ¢ogu
literatiir ile benzerdi. SMH’nin cinsiyet
tayininde ayirict  olmadigint  vurgulayan
caligmalar bulunmasindan dolay1, bu bolgenin
detayli morfometrik analizi yapilarak cesitli
parametrelerle karsilastirilip  desteklenmesi
gerektigini disiiniiyoruz.

Farias ve arkadaslar1 yaptiklar1 calismada
(35), cinsiyet tayini i¢in en dimorfizim
gosteren Olglimiin %77,7 dogruluk oraniyla
SM’in boyu oldugunu ve kadinlarda %878,
erkeklerde ise %80, dogruluk oranina sahip
oldugunu  bildirilmiglerdir. ~ Ayrica SM
boyutlarinin dl¢iimii Brezilya popiilasyonunda
cinsiyet tespiti i¢in kullanilabilecek bir
yontem olabilecegini vurgulamiglardir. Tiirk
popiilasyonunda yapilan ¢aligmada (36), SM
boyutlarinin cinsiyeti belirlemede kadinlarda
%69,4 ve erkeklerde 9%69,2 oldugunu
bildirilmistir. Fransa’da yapilan ¢aligmada
(40) ise SMH, diger Ol¢limlere gore daha
yiiksek cinsel dimorfizim gosterdigini ve sag
SMH’nin cinsel dimorfizm oran1 %85,46, sol
ise %78,38 oldugu bildirilmistir.
Calismamizda SM  yiiksekligi  cinsiyet
ayirmminda digerlerine gore daha yiiksek
cinsel dimorfizm gosterdi. Yapilan
diskriminant  analizinde SM  yiiksekligi
kadinlarda %74,4, erkeklerde ise %65,3
dogruluk orani elde edildi.

NSD olup olmamasi SMH’ni etkilerken SM
boyutlarinda etkili olmamaktaydi. SMH
cinsiyet tayini amaclh c¢aligmalarda degerlidir.
Literatiirdeki farkliliklardan dolayr SMH’nin
nasal septum’un deviasyon yoniiyle iliskisini
daha genis popiilasyonda ve detayl
degerlendirilmesi gereklidir. Degerlendirmede
kullanilan ~ ol¢lim  yontemleri — giivenirlik
acisindan  karsilagtinlip  uygun  yOntem
belirlenmelidir. Ayrica farkli yas gruplarinda
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Santral Puberte Prekoks Tanili Kizlarda GNRH Analog Tedavisinin Antropometrik Ol¢iim
Degerlerine etkisi: Bir Yillik Takip Sonuglari
Effect of GNRH Analogue Treatment on Anthropometric Measurements in Girls Diagnosed with Central
Precocious Puberty: One-Year Follow-up Results
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Ozet: GnRH analoglari (GNRHa) santral puberte prekoksta(SPP) altin standart tedavi yontemidir. GnRHa tedavisi ile viicut kitle
indeksinde (VKI) artis oldugunu, degismedigini ve azalabilecegini bildiren calismalar mevcuttur. Bu calismada; SPP’li kizlarda
GnRHa tedavisinin birinci yilinda boy, agirhk, VKI degerleri ile bel cevresi, bel cevresi/boy oranindaki degisimin degerlendirmesi
amaglanmustir. Hastanemizde SPP tanisiyla GnRHa tedavisi baslanan 63 kiz olgu dahil edildi. Tedavi oncesi/tedavinin birinci
yilinda boy, agirlik, VKI, bel gevresi dlgiimleri yapildi. Veriler SPSS 25.0 yazilimi kullanilarak analiz edildi. Yas ortalamast
8,41+0,92 yil idi. Olgularin boy, viicut agirhgi, VKI, éngériilen son boy (OSB), bel cevreleri 6lgiim ortalamalar tedavi dncesine
gore birinci yilda istatistiksel olarak ¢ok onemli artis gosterdi (p<0,001). Olgularin birinci yil bel ¢evresi persentil degerleri tedavi
oncesine gore artmis bulundu (p=0,002). VKI persentili >%85 olanlarmn yiizdesi tedavi éncesi ve tedavinin birinci yilinda sirasiyla;
%50,8 ve %58,7 idi (p=0,180). Tedavi oncesi VKI <85 persentil(n=31) ve >85 persentil(n=32) olarak iki grupta
degerlendirildiginde; tedavinin birinci yihinda her iki grubun bel cevresi/boy orani, bel/kalga gevresi oram, VKI sds, boy sds
degerlerinde anlamli degisim gériilmedi. GnRHa tedavisiyle boy, viicut agirhigi, VKi, OSB, bel cevreleri, bel ¢evresi persentilleri
artmistir. Baslangigta VKI<85 persentil ve VK >85 persentil olgularda, tedavinin birinci yilinda VKI sds, boy sds degerleri ile bel
gevresi/boy orani, bel/kalga ¢evresi oranlar1 agisindan degisiklik gozlenmemistir. SPP’li kizlarda GnRHa tedavisinin uzun dénem
etkilerini daha uzun siireli ve daha biiylik gruplarda arastiran ileri ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: GNRH analog tedavisi, Santral puberte prekoks, Viicut kitle indeksi, bel ¢evresi

Abstract: GnRH analogs(GNRHa) are the gold standard treatment for central precocious puberty(CPP).There are studies reporting
that body-mass-index(BMI) increases, does not change and can decrease with GnRHa treatment. In this study; It was aimed to
evaluate the changes in height, weight,BMI values, waist-circumference, waist-circumference/height ratio in girls with SPP in the
first-year of GnRHa treatment. We included 63 female patients who were started on GnRHa treatment with the diagnosis of SPP in
our hospital. Height, weight, BMI, waist-circumference were measured before treatment/in the first-year of treatment. Data were
analyzed using SPSS25.0software. Results: The mean age was 8.41+0.92years. Mean height, body weight, BMI,predicted adult
height(PAH),waist-circumference of the subjects increased statistically significantly in the first year compared to pre-treatment
(p<0.001).The first-year waist-circumference percentile values of the cases were found to be higher than before the
treatment(p=0.002).Percentage of those with BMI percentile>85% before treatment and in the first year of treatment, respectively;
were 50.8%,58.7%(p=0.180).When the pre-treatment BMI was evaluated in two groups as<85th percentile(n=31) and >85th
percentile(n=32);There was no significant change in waist-circumference/height ratio, waist/hip circumference ratio, BMI sds,
height sds values of both groups in the first year of treatment. Height,weight,BMI,PAH,waist-circumferences, waist-circumference
percentiles increased with GnRHa treatment. In subjects with BMI <85th percentile and BMI >85th percentile at baseline, no
change was observed in BMI sds, height sds values, waist-circumference/height ratio, waist/hip-circumference ratios in the first year
of treatment. Further studies are needed to investigate the long-term effects of GnRHa therapy in girls with SPP,with longer duration
and in larger groups.
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GNRH Analog Tedavisinin Antropometriye Etkisi

1. Giris

Son 40 yilda kizlarda puberte baglama yasinin
erkene kaydigi bildirilmektedir (1). GnRH
analoglar1 (GnRHa) santral puberte prekoksta
(SPP), etkinligi kanitlanmis altin standart
tedavi yontemidir. Tedavinin baslica amaglari,
final boy kaybim1 6nlemek ve erken ergenligin
yaratacagl olumsuz psikososyal etkilenmeyi
azaltmaktir (2).

GnRHa tedavisinin final boy {izerindeki
etkisini arastiran bir¢cok calisma vardir. Ancak
GnRHa tedavisinin viicut kitle indeksi (VKI)
gibi antropometrik parametreler iizerindeki
etkisini degerlendiren caligmalar daha azdir.
GnRHa'min viicut agirhigr ve VKI iizerindeki
etkilerini degerlendiren caligmalarin sonuglari
celiskilidir. Cocukluk ve adolesan donemdeki
VK1 ve bel gevresi artisinin eriskin dénemde
kardiyometabolik hastalik riskini artirdigi
gosterilmistir (3,4). GnRHa tedavisi ile
VKi’de artis oldugunu (5,6), VKi’nin
degismedigini (7) ve VKI’nin azalabilecegini
bildiren (8,9) ¢alismalar mevcuttur. Wolters ve
arkadaslari  GnRHa  tedavisinin ~ VKI
lizerindeki etkisinin, tani anindaki hastanin
VKl'sine bagli oldugunu ileri siirmektedir
(10). Bir diger c¢alismada normal kilolu
kizlarda GnRHa tedavisi sirasinda VKI-SDS
artmasma ragmen, tedavi sonrasi VKI-
SDS’nin normale dondiigii bildirilmistir (11).
SPP’li kizlarda GnRHa tedavisinin bel gevresi
ve bel cevresi/boy oranin inceleyen bir
calismada bel c¢evresi/boy oranini baglangicta
VKI persentili <85 olan grupta anlamli olarak
artmig oldugu bildirilmistir (12).

Bu c¢alismada; SPP’li  kizlarda GnRHa
tedavisinin birinci yilinda boy, agirhk, VKi
degerleri ile bel c¢evresi, bel c¢evresi /boy
oranindaki degisimin degerlendirmesi
amaclanmustir.

2. Gerec ve Yontem

Hastanemizde Haziran 2018 — Aralik 2018
tarihleri arasinda SPP tanisi ile GnRH analog
tedavisi olarak 16prolid asetat 3,75 mg/28 giin
baslanan kiz olgular dahil edildi.

GnRHa tedavisi, telarsi sekiz yasindan once
baslayip puberte prekoks tanisi alan veya
puberte bulgular1 sekiz yasindan sonra

baglamasina ragmen hizli seyirli olup on
yasindan Once menars olmast Ongoriilen
kizlara baslandi. SPP tanisi, telars Tanner evre
2 ve iizerinde olmasi, bazal LH > 0,3 IU/L
veya GnRH stimiilasyon testinde pik LH
diizeyi >5 IU/L olmasi, kemik yasi takvim
yasindan en az 1 yil ileri olmasi ve pelvik
ultrasonografide uterus uzun ekseninin 35
mm’nin {izerinde olmas1 kriterlerine gore
konuldu (13).

SPP’li kiz olgularin l6prolid asetat tedavisi
oncesi ve tedavinin birinci yilinda boy, agirlik,
VKI, bel ve kalca cevresi dlciimleri yapild.
Olgiimler aynmi1 egitimli personel tarafindan
yapildi. Boy o6l¢iimleri ayakkabisiz olarak
Seca 274 Stadiometresi (Hammer steindamm
3-25 22089 Hamburg/Germany) ile, agirlik
Olgiimleri ise hassasiyeti + 0.1 kg olan
elektronik tarti ile yapildi. Viicut kitle indeksi;
kilo(kg)/ [boy (m)]2 formiilii ile hesaplandi.
Boy, kilo, VKI standart deviasyon skorlari
(SDS), child metrics programi kullanilarak
hesaplandi(14).  VKI  %15-84  persentil
araliginda olanlar normal kilolu, %85-94
persentil olanlar fazla kilolu, VKI'si >95
persentil olanlar obez olarak tanimlandi (15).
Olgularm bel ¢evreleri (ayaktayken yan iliyak
c¢ikintilar ile en alt kaburganin orta
noktasindan) o6l¢iildii ve Tiirk ¢ocuklari igin
belirlenmis yasa gore bel gevresi persentilleri
hesaplandi (16).

Puberte degerlendirmeleri Tanner evreleme
sistemine gore yapildi (17). Kemik yas1 i¢in
sol el bilek grafisi ¢ekildi ve Greulich-Pyle
atlasina gore degerlendirildi (18). Kemik
yasina gore Ongoriilen son boy (OSB)
hesaplandi.

Caligmaya hipofiz MR’da patoloji
saptanmayan olgular alindi. Sendromik
Ozelligi olan, pubertal progresyonu veya

VKi'ni etkileyebilecek ek  hastalig1
(hipotiroidizm, bilylime hormonu eksikligi ve
konjenital adrenal hiperplazi) olan, GnRHa
olarak l0prolid asetat diginda bir preparat
kullanan ve 16prolid asetat1 28 giinde bir 3,75
mg’dan farkli bir doz ve siklikta kullanan
olgular ¢aligmaya dahil edilmedi.
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Kurulundan 2018 tarih ve 135 protokol
numarali etik kurulu onay1 alinmstir.

Istatistiksel analiz

Veriler bilgisayara girildi ve SPSS 25.0
yazilimi kullanilarak analiz edildi. Bulgular
say1, yiizde, ortalama, ortanca, standart sapma
(SS) ve geyrekler arast genislik (CAG) olarak
sunuldu. Normallik dagilimi Saphiro-Wilk
testi ile incelendi. Olgularin tedavi oncesi ve
birinci yi1l  antropometrik  Glglimlerinin
karsilastirilmasi i¢in bagimli gruplarda t testi,
VKI persentili >%85 ve <%85 ikili grup
karsilastirmasi1 icin McNemar testi ve bel
cevresi persentil degerlerinin karsilastiriimasi
icin Marginal homogeneity testi kullanildi. P
degerinin <0,05 olmas1 istatistiksel olarak
anlaml1 kabul edildi.

3. Bulgular
Calismaya toplam 63 SPP’li kiz olgu
katilmistir.  Olgularin ~ yaglar1  ortalama

8,414£0,92 yil bulundu. Olgularin biiyiik
cogunlugu telars evre 2 ve 3’teydi (%93,7;
n=59).

Olgularm boy, viicut agirhgi, VKI, OSB, bel
cevreleri 6lciim ortalamalart tedavi Oncesine
gore birinci yilda istatistiksel olarak ¢ok
onemli artis gostermisti (p<0,001), diger
antropometrik  Olglimler  arasinda  ise
istatistiksel olarak anlamli bir fark yoktu
(p>0,05) (Tablo 1).

Olgularin birinci yil bel ¢evresi persentil
degerlerinin tedavi Oncesi degerlere gore
artmis oldugu bulundu (p=0,002) (Tablo 2).

Olgularin  VKI persentili >%85 olanlarin
yiizdesi tedavi Oncesi ve tedavinin birinci
yilinda sirasiyla; %50,8 (n=32) ve 9%58,7
(n=37) idi, bu degisim istatistiksel olarak
onemli bulunmadi (p=0,180).

Tedavi dncesi VKI <85 persentil (n=31) ve
>85 persentil (n=32) olarak iki grupta
degerlendirildiginde; tedavinin birinci yilinda
her iki grubun bel ¢evresi/boy orani, bel/kalca

cevresi orani, VKi SDS, boy SDS
degerlerinde istatistiksel anlamli degisim
goriilmedi (Tablo 3).

Tablo 1. Olgularin tedavi dncesi ve birinci y1l antropometrik dl¢timlerinin karsilastirilmasi.

Ortalama  SS t P

Boy (cm) Tedavi 6ncesi 132,31 7,32 -24,504 0,000
Birinci y1l 138,54 7,20

Boy SDS Tedavi 6ncesi 0,56 1,15 -0,692 0,491
Birinci y1l 0,58 1,13

Viicut agirligr (kg) Tedavi 6ncesi 33,35 6,56 -10,687 0,000
Birinci y1l 38,46 8,31

Viicut agirligt SDS Tedavi 6ncesi 0,99 0,95 -1,034 0,305
Birinci y1l 1,04 0,94

VKI (kg/rnz) Tedavi oncesi 18,91 2,32 -5,920 0,000
Birinci y1l 19,98 2,80

VKIi SDS Tedavi 6ncesi 0,94 0,80 -1,120 0,267
Birinci y1l 1,00 0,81

VKIi persentil Tedavi 6ncesi 78,31 22,36 -0,189 0,851
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Birinci y1l 78,56 21,83

Bel boy orani Tedavi 6ncesi 0,48 0,03 -1,113 0,270
Birinci y1l 0,48 0,04

Bel ¢evresi (cm) Tedavi dncesi 63,57 5,87 -8,003 0,000
Birinci y1l 67,06 7,36

Kalga gevresi (cm) Tedavi dncesi 75,98 6,26 -12,192 0,000
Birinci y1l 80,36 7,28

Bel kalga orani Tedavi 6ncesi 0,84 0,03 0,226 0,822
Birinci y1l 0,83 0,04

SS: Standart sapma SDS: standart deviasyon skoru VKI: viicut kitle indeksi

Tablo 2. Olgularin tedavi 6ncesi ve birinci yildaki bel ¢evresi persentillerinin karsilagtiriimasi.

Bel cevresi

Tedavi dncesi  Birinci y1l

Persentil N % N %
<3 0 0,0 0 0,0
3-5 0 0,0 0 00
5-10 1 1,6 0 00
10-25 1 1,6 3 48
25-50 9 14,3 8 12,7
50-75 15 238 9 143
75-85 15 238 12 19,0
85-90 4 6,3 7 111
90-95 8 12,7 13 20,6
95-97 10 159 4 63
>97 0 0,0 7 111
p=0,002

*. Marginal homogeneity test, (2-sided)

Tablo 3. Tedavi 6ncesi VKI’si < 85. persentil ve > 85. persentil olan olgularda boy SDS VKi SDS, bel
cevresi/boy, bel/kalca gevresi oranlari 6l¢iimlerindeki degisiklikler.

Tedavi 6ncesi  Birinci yil

Ortalama SS Ortalama SS T p

VKI < 85 persentil (n=31)

Bel/boy orant 0,46 0,03 0,46 0,03 0,742 0,464
Bel/kalga orani 0,83 0,04 0,82 0,04 1,217 0,233
VKI SDS 0,35 0,71 0,44 0,70 -1,001 0,325
Boy SDS 0,23 1,11 0,27 1,12 -0,826 0,415
VKIi > 85 persentil (n=32)

Bel/boy orant 0,50 0,02 0,51 0,04 -1,858 0,073
Bel/kalga orani 0,84 0,03 0,85 0,05 -0,897 0,377
VKI SDS 1,51 0,35 1,55 0,48 -0,526 0,602
Boy SDS 0,88 1,11 0,89 1,08 -0,143 0,887
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SS: Standart sapma SDS: standart deviasyon skoru VKI: viicut kitle indeksi

4. Tartisma

GnRHa tedavisi alan SPP’li kiz ¢ocuklarinin
obezite riskini degerlendiren ¢aligmalarin
birbiriyle gelisen sonuglar1 vardir. SPP’li kiz
olgularda GnRHa tedavisi ile obezite riskinin
arttigi bildiren ¢aligmalar mevcuttur (5,19).
Bir ¢aligmada GnRHa tedavisi baglanan fazla
kilolu veya obez olgularda anlamli bir
degisiklige yol agmadigi ancak normal kilolu
hastalarin  VKI-SDS’leri tedavinin ikinci
yilinda ve tedavi bitiminde artig1 rapor
edilmistir (6). Benzer sonuclar1 olan bir diger
calismada GnRHa tedavisi bittikten iki yil
sonra VKIi-SDS’lerinin tamamen
baslangictaki degerlere dondiigii gosterilmistir
(10). Vuralli ve ark. 138 kiz olguda yaptiklar
calismada; GnRHa tedavisi baslanirken
normal kiloda olan olgularin tedavi sonrasi
VKI-SDS’lerinde anlamli bir artis oldugu
bulunmus, fazla kilolu veya obez olan
olgularin ise tedavi sonrast VKIi-SDS’lerinde
bir degisiklik saptanmadigi bildirilmistir (11).
Bu c¢alismada GnRH analog tedavisi
kesildikten iki yil sonra VKI-SDS degerleri
her iki grupta tedavi Oncesi degerlerine geri
dondiigli  gosterilmisti. GnRHa tedavisi
sirasinda, bitiminde ve sonrasinda VKI-SDS
skorunda anlamli bir degisiklik olmadigini
(7,20,21), hatta GnRHa tedavisi ile VKI-
SDS'de azalma oldugunu bildiren c¢alismalar
(8,9) mevcuttur.

Calismamizda GnRHa tedavisi alan tiim
olgularm ilk yil verilerine gére VKI-SDS
degerlerinde tedavi baslangicina goére anlamli
degisiklik yoktu. Olgular1 tedavi
baslangicinda VKi’ne gére >%85 persentil ve
<85 persentil olarak gruplara ayirarak
degerlendirdigimizde;  tedavinin  birinci
yilinda her iki grupta VKI SDS’de bir artis
goriildli, ancak bu artis istatistiksel olarak
onemli degildi. Bu veriler literatiirde bildirilen
bazi ¢aligmalarla uyumludur (7,20,21).

Calismamizda tedavinin birinci  yilinda,
ortalama viicut agirliginda istatistiksel anlaml
artis (p<0,0000) saptanirken, ortalama agirlik
SDS’de istatistiksel anlamli bir fark yoktu
(p=0,305) (Tablo 1). Viicut agirligindaki
anlamli artis olmasina ragmen, hem agirlik
SDS hem de VKIi SDS’de anlamli degisiklik

saptanmadi. Bu nedenle
bliyiimenin dogal seyri
diistiniildii.

agirhik
ile ilgili

artisi
oldugu

Ayrica VKI persentili >%85 olan olgularin
yiizdesi tedavi oncesine gore %8 artt1 (%50,8°
den %58,7’ye). Ancak bu degisim istatistiksel
olarak anlamli degildi (p=0,180). Tedavi
baslangicinda normal kilolu olan 7 olgu,
tedavinin birinci yilinda fazla kilolu olarak
bulunurken fazla kilolu 2 olgu da tedavinin
birinci  yilinda normal kilolu olarak
degerlendirildi. Calismamiz bir yillik tedavi
izlem verilerini igermekteydi. Tedavinin
devam eden yillarda ve tedavi kesildikten
sonraki donemde izlem verilerine sahip
degiliz.

Puberte prekoks nedeni ile GnRHa tedavisi
kullanan kizlardaki obezite riski ile ilgili
caligmalardaki  tutarsiz  sonuglar, tedavi
baslangicindaki VKI SDS degerlerinin farkli
olmasina, tedavi siirecindeki verilen saglikl
beslenme-egzersiz Onerilerine hasta
uyumunun degisken olmasina bagli olabilir.

Loochi ve ark. GnRHa tedavisi baslanan 32
kiz olgu ile yaptiklar1 ¢alismalarinda, olgulari
VKIi <85 ve >85 persentil olarak gruplara
ayirmis ve olgularm birinci, ikinci yi1l VKI
SDS, bel c¢evreleri ve bel cevresi/boy
oranlarin1 degerlendirmigsler. Bel g¢evresi ve
VKI SDS’nin her iki grupta anlamli olarak
artt1g1 bildirilmis. Bel gevresi/boy oranim VKI
SDS <85 olan grupta anlamli olarak artmig
iken (p=0,002) ve VKI SDS >85 olan grupta
anlamli fark olmadigi (p=0,05) bildirilmistir
812). Ancak bu calismada toplam 32 hasta ve
VKI SDS >85. persentil olan grupta sadece 9
hasta vardi. Calismamizda olgular tedavi
baslangicindaki VKI <85 persentil (n=31) ve
>85 persentil (n=32) olarak iki grupta
degerlendirildiginde; tedavinin birinci yilinda
her iki grubun bel ¢evresi/boy orani, bel/kalca
cevresi orani, VKi SDS, boy SDS
degerlerinde istatistiksel anlamli degisim
goriilmedi. Calismamizda her iki grupta
benzer sayida (n=32, n=31) olgu olmasi ¢ikan
sonucun istatistik olarak daha  giiclii
olabilecegini diisliniiyoruz.
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Ayrica  tim  olgularm  bel  ¢evresi
persentillerinin GnRHa tedavisinin birinci y1li
sonunda anlamli olarak arttigim1 belirledik
(p=0,002). Bu artis 6zellikle fazla kilolu ve
obez grupta belirgindi (Tablo 3.).

Olgularm boy, viicut agirhigi, VKI, bel ve
kalca cevreleri Olgim ortalamalar1 tedavi
Oncesine gore birinci yilda istatistiksel olarak
cok onemli artig gostermisti (p<<0,001). Bu
durum, olgularin fiziksel olarak biiylimeye
devam etmesi nedeniyle beklenen sonuglardir.
Kemik yasmma gére OSB’un GnRHa
tedavisinin birinci yilinda, tedavinin baslangic
donemine gore yaklagik 2,5 cm artmasi
(154,1cm-154,6 cm) tedavinin boy iizerine
olumlu etkisini gostermektedir (p<0,001).

Bu c¢alisma, SPP'li kizlarda GnRHa
tedavisinin birinci yilinda antropometrik
Olcimlerdeki  degisimini arastiran klinik
aragtirma caligmadir.  Bilgilerimize gore
calismamiz, puberte prekoks nedeni ile
GnRHa tedavisi alan kizlarda, bel/kalca
gevresi oranini degerlendiren ilk ¢aligmadir.
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Spinal Anestezi ve Genel Anestezi Altinda Uygulanan Perkiitan Nefrolitotomi Operasyonlarinin

Karsilastirilmasi
Comparison of Percutaneous Nephrolithotomy Operations Under Spinal Versus General Anesthesia

YUgur Yiicetas, *Hiiseyin Aytag Ates, 2Ali Ferruh Akay, *Emre Karabay, “Mustafa Kadihasanoglu, Erkan Erkan
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Ozet: Bu calisma, perkiitan nefrolitotomide (PNL) spinal ve genel anestezinin sonuglar iizerindeki etkilerini karsilastirmay:
amaglamaktadir. Klinigimizde 2012-2017 yillar1 arasinda gergeklestirilen Perkiitan nefrolitotomi gerceklestirilen 200 hastanin (100
spinal,100 genel) ortanca yas1 45,00£22,00 ve ortanca tag boyutu 568,50+673,75 mm2 idi. PNL, 90 hastada sag bobrege, 110
hastada sol bobrege uygulandi. Olgularin %97,5’inde tek ve subkostal giris gerceklestirildi. Ortanca operasyon siiresi 45,00+35,00
dakika, ortanca hastanede kalis siiresi 4,00+2,00 giin ve ortanca nefrostomi kateter siiresi 3,00+3,00 giin olarak saptandi. Hastalarin
tamaminda pron pozisyonunda ve floroskopi esliginde gerceklestirilen PNL operasyonlar sonrast %73 tagsizlik saglandi. Olgularin
%82’sinde herhangi bir sorun gézlenmezken; %9’unda operasyon sonrasi yiiksek ates, %35,5’inde transfiizyon gerektiren kanama ve
%3,5’inde double j kateterizasyon gerektiren uzamig drenaj gelisti. Spinal ve genel anestezi ile opere edilen olgulara ait bulgular
karsilastinldiginda; cinsiyet, taraf, giris lokalizasyonu ve tas boyutu agisindan farklilik saptanmazken, yas (p=0,0153), tas
lokalizasyonu (p<0,0001), operasyon siiresi (p<0,0001), hastanede yatis siiresi (p<0,0001), nefrostomi kateter siiresi (p<0,0001),
tagsizlik oram (p=0,0021) ve komplikasyon oranlari (p=0,0155) ag¢isindan istatistiksel anlamli farklilik oldugu saptandi. Perkiitan
nefrolitotomide siklikla genel anestezi uygulanmakla beraber, calismamizda elde ettigimiz bulgular spinal anestezinin tas
boyutundan bagimsiz olarak daha yiiksek tagsizlik oranlar1 ve daha az komplikasyon ile uygulanabilecegini gostermektedir. Spinal
anestezi ile PNL, ozellikle genel anestezi agisindan yiiksek riskli hastalarda giivenle ve basari ile uygulanabilir. Bu konuda yiiksek
voliimlii ve prospektif ¢alismalara gereksinim vardir.

Anahtar Kelimeler: Anestezi, Perkiitan Nefrolitotomi, Spinal

Abstract: This study evaluates the impact of spinal versus general anesthesia on outcomes in percutaneous nephrolithotomy (PNL).
We analyzed 200 patients (100 spinal, 100 general) who underwent PNL in our clinic from 2012 to 2017. The median age was
45.00+22.00 years, and the median stone size was 568.50+673.75 mm?. PNL was performed on the right kidney in 90 patients and
the left kidney in 110 patients, with a single subcostal entry in 97.5% of cases. The median operation time was 45.00+35.00
minutes, the median hospital stay was 4.00+£2.00 days, and the median nephrostomy catheter duration was 3.00+3.00 days. A 73%
stone-free rate was achieved after PNL operations performed in the prone position under fluoroscopy guidance. While 82% of the
cases had no complications, 9% experienced high fever, 5.5% required blood transfusion due to bleeding, and 3.5% developed
prolonged drainage requiring double J catheterization.In comparing the spinal and general anesthesia groups, there were no
differences in gender, side, entry location, or stone size. However, significant differences were found in age (p=0.0153), stone
location (p<0.0001), operation time (p<0.0001), hospital stay (p<0.0001), nephrostomy catheter duration (p<0.0001), stone-free rate
(p=0.0021), and complication rates (p=0.0155). Despite the common use of general anesthesia in PNL, our findings indicate that
spinal anesthesia may yield higher stone-free rates and fewer complications, irrespective of stone size. Therefore, PNL under spinal
anesthesia can be safely and effectively performed, particularly in patients at high risk for general anesthesia. Further high-volume
and prospective studies are warranted.

Keywords: Anesthesia, Percutaneous Nephrolithotomy, Spinal
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1. Giris

Ik kez 1976 yilinda Fernstrom ve Johansson
tarafindan tanimlanan ve uygulanan Perkiitan
Nefrolitotomi (PNL) ameliyati minimal
invaziv cerrahi bir yontem olup, ozellikle de
20 mm ve daha biiylik ¢apta bobrek taglari,
staghorn taglar ve  Extracorporeal Shock
Wave Litotripsi (ESWL) tedavisine direngli
bobrek taslart igin birinci segenek tedavi
olarak kabul edilmektedir (1-3).Literatiir
incelendiginde = PNL  prosediirii;  hasta
agisindan daha iyi konfor saglamasi ve cerrah
acgisindan 6nemli olan nefes kontroliiniin daha
iyl saglanmasi gibi avantajlar sagladigi i¢in
genellikle genel anestezi altinda
gerceklestirilmektedir(4). Bununla beraber
atelektazi, ila¢ reaksiyonlari, vaskiiler ve
norolojik problemler, postoperatif bulant1 ve
kusma gibi genel anestezi ile iligkili
komplikasyonlar ise dejavantaj olarak kabul
edilmektedir(5,6). Ayrica operasyon sirasinda

gergeklestirilen supin  pozisyondan prone
pozisyona  gecis asamasit  beraberinde
endotrakeal tiipiin  migrasyonu, brakial
pleksus  yaralanmast ve spinal  kord
yaralanmast gibi sikintilara yol
acgabilmektedir(2).

Son yillarda PNL prosediiriinde enstriimental

bircok yeniliklere ek olarak genel anesteziye
oranla bir ¢ok avantaja sahip rejyonel
anestezinin giivenle uygulanabildigi

gosterilmistir.Spinal anestezi, genel anesteziye
oranla genel olarak daha az yan etki profiline
sahiptir ve daha ekonomik bir yontemdir.
Ayrica anestezi esnasinda hasta pozisyonunun
rahatga degistirilebilmesi spinal anestezinin
bir diger avantajidir. Bizler de bu
calismamizda iki farkli anestezi metodu
altinda uygulanan PNL cerrahi prosediiriiniin
etkinlik ve glivenilirliklerini karsilagtirmak
istedik.

2. Gerec ve Yontem

Klinigimizde 2012 ve 2017 yillar1 arasinda
PNL operasyonu uygulanan hastalarin tibbi
dosyalar1 retrospektif olarak tarandi ve
calismaya 100 spinal anestezi yOntemi
uygulanmig(grup 1) ve 100 genel anestezi
yontemi uygulanmis (grup 2) toplam 200
hasta dahil edildi. Daha &nce ayni taraf
bobrege agik veya perkiitan operasyon
gecirme Oykiisii olanlar ve soliter bobrek

hastalar1 ¢aligmaya dahil edilmedi. Ayrica agir
koagiilapati Oykiisii olan hastalar, vertebral
deformite, ileri kardiyak hastalik ve
respiratuar yetmezlik gibi rejyonel anestezi
agisindan kontrendike durumu olanlar ile
morbid obez hastalar da caligmaya dahil
edilmedi.Operasyonlar ayni cerrahi ekip
tarafindan her iki grupta da aym teknik
kullanilarak uygulandi. Hastalarin  klinik
ozellikleri, peroperatif durumlari, postoperatif
basar1 ve komplikasyonlar1 degerledirilerek
her iki grup birbirleriyle karsilagtirildi. Biitiin
hastalara ameliyat Oncesi kontrastsiz iist alt
batin bilgisayarli tomografi goriintiileme
yapilarak taslarin boyutlar1 ve preoparatif
klinik ozellikleri degerlendirildi. Hastalara
profilaksi agisindan anestezi indiikksiyonu
oncesinde 1 gr seftriakson verildi. Postoperatif
agrt kontrolii i¢in diklofenak veya tramadol
uygulandi. Postop hemoglobin degerleri
10gr/dI’nin altinda olanlara ve klinik bulgusu
olanlara ertirosit  siispansiyonu  verildi.
Postoperatif ~ komplikasyonlar ~ modifiye
clavian  simflama  6lgegi  kullamlarak
degerlendirildi. Postoperatif tagsizlik durumu
ise operasyon sonunda nefroskopi ve
floroskopi, postoperatif 1. giin yapilan direkt
riner sistem goriintiilemesi ve ultrasonografi
yontemleri ile belirlendi. Doért mm ve
altindaki tas fragmanlar1 klinik Onemsiz
rezidii fragman olarak kabul edilirken daha
biiyiik fragmanlar rest kalkiil olarak kabul
edildi.

2.1.Spinal Anestezi Teknigi

Oturur pozisyonda, L3-4 spinal araliga, 25
gauge spinal igne ile, 20 mg bupivakain ve 25
mcg fentanil subaraknoid aralifa yapild.
Ardindan, sedasyon amaciyla 1-3 mg
midazolam intravendz yolla uygulandi.

2.2.Genel Anestezi Teknigi

Anestezinin baslangi¢ asamasinda 2,5 mg/kg
propofol, 0,5 mg/kg fentanil yapildi. Trakeal
entiibasyon oncesinde 0,6 mg/kg rokiironyum
uygulandi.

2.3.Cerrahi Teknik

Biitiin  hastalara  ilk  olarak litotomi
pozisyonunda 22 F sistoskopi esliginde 6 F
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open end tireter katateri yerlestirildi. Hastalara
foley sonda takilip katater sondaya tespit
edildi ve ardindan pron pozisyon verildi. Pron
pozisyonda floroskopik goriis altinda 19
gauch perkiitan igne ile sisteme girilerek
kilavuz tel toplayici sisteme yollandi ve 30
F’e kadar amplatz dilatatorlerle dilatasyon
uygulandi. 26 F nefroskopla toplayici sisteme
girilerek pnomotik litotiptorle operasyon
gerceklestirildi. Fragmente edilen taslar
forceps yardimi ile ekstrakte edildi.
Postoperatif biitiin hastalara 14 F nefrostomi
tiipii yerlestirilerek hastalar supin pozisyona
almarak operasyon sonlandirildi.  Biitiin
hastalarin iireter kataterleri ve foley sondalari
postop 1l.giin alinip es zamanli nefrostomi
tipleri  klemplendi.  Nefrostomi tiipleri
klemplendikten sonra ates, agr1 veya
ekstravazasyon gibi sikintilar1  olmayan
hastalarin nefrostomi tiipleri cekilip 6 saat
gozlendikten sonra ayni giin taburcu edildi.

2.4.istatiksel Analiz

Istatiksel analiz igin SPSS software versiyon
15 ve analitik method olarak Mann Whitney U
Testi, Ki-Kare Test ve Fischer Exact Testleri
kullanildi. Istatiksel anlamli deger olarak p
degeri < 0.05 kabul edildi.

2.5. Etik Kurul

Bu c¢alismanin protokolii ve dokiimanlari
S.B.U Istanbul Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu tarafindan
degerlendirilmis ve 22.12.2023 tarihinde 373
karar no ile uygunlugu kabul edilmistir.

3. Bulgular

Perkiitan nefrolitotomi operasyonu
gerceklestirilen 200 hastanin (114 erkek, 86
kadin) ortanca yas1 45,00+£22,00 (16-79) y1l ve
ortanca tag boyutu 568,50+673,75 (96-3000)
mm” idi. 90 hastada sag bobrege ve 110
hastada ise sol bobrege PNL uygulandi.
Hastalarin ~ demografik  yapilarinin = ve
preoperatif tas bulgularmin gruplara gore
dagilimi Tablo 1’de Ozetlenmistir. Bu
bulgulara gdre cinsiyet, taraf bulgusu ve tas
boyutlar1 agisindan her iki grup arasinda fark
saptanmazken; tas lokalizasyonlar1
incelendiginde spinal anestezi alan grupta
taglarin lokalizasyonu daha cok renal pelvis ve
alt kaliks iken genel anestezi grubunda tag
lokalizasyonu daha cok multiple olarak
izlenmistir. Her iki grup karsilikli analiz
edildiginde bu lokalizasyon farklilig1 istatiksel
olarak da anlamli bulunmustur.

Tablo 1. Hastalarin Demografik Ozellikleri ve Preoperatif Bulgulari

Spinal Anestezi Genel Anestezi
(n=100) (n=100) P
Yas (y1l, mediantIQR) 44+23,50 (16-79) 46122 (22-72) 0,0153*
Cinsiyet (E/K) 51/49 63/37 0,087**
Taraf (Sag/Sol) 40/60 50/50 0,155%*
Tas Boyutu (mm?, median+IQR) 585+722,5 (96-2700) 5584606 (180-3000) 0,2302*
Tas Lokalizasyonu
-Renal Pelvis (RP) 62 29
-Alt Kaliks (AK) 7 11
-Orta Kaliks (OK) 0 7
-Ust Kaliks (UK) 2 5 <0,0001**
-RP+AK 28 23
-RP+OK 0 3
-RP+UK 0 6
-RP+AK+OK+UK 1 16

*Mann Whitney U Test, **Ki-Kare Test, ***Fisher s Exact Test

Hastalarin peroperatif bulgular1 Tablo 2’de
Ozetlenmistir. Olgularin %97,5’inde (195/200)
tek ve subkostal giris gerceklestirildi. Bu
bulgu her iki grup igin benzer olarak bulundu.
Ortalama ameliyat siireleri spinal anestezi
grubunda 40+15 dk iken genel anestezi
grubunda 70140 olarak bulundu ve gruplar

karsilastirildiginda istatiksel olarak anlamli
farklihik  saptand1  (<0,0001) Peroperatif
komplikasyonlar  degerlendirildiginde ise
genel anestezi grubunda daha fazla
ekstravazasyon ve ates izlendigi ve bu
durumun istatiksel olarak anlamli oldugu
saptandi.
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Tablo 2. Hastalarin Peroperatif Bulgular1

Spinal Anestezi Genel Anestezi
(n=100) (n=100) p
Giris Yeri (Subcos./Intercos.) 98/2 97/3 1,000%**
Operasyon Siiresi (dk, mediantIQR) 40£15 (13-105) 70+40 (15-125) <0,0001*
Perop Komplikasyon (n)
-Yok 89 67
-Ciddi Hematiiri 2 4 0,0023**
-Ekstravazasyon 4 16
-Ates 5 13

*Mann Whitney U Test, **Ki-Kare Test, ***Fisher s Exact Test

Hastalarin postoperatif takipleri, komplikasyon durumlar1 ve tagsiklik oranlar1 ise Tablo 3’te
Ozetlenmistir. Bu bulgulara gére hastanede yatis siiresi ve nefrostomi kataterli izlem siireleri

genel anestezi grubunda daha fazla olup bu fark istatiksel olarak da anlamli bulunmustur.

Olgularm %82’sinde (164/200) herhangi bir komplikasyon gézlenmezken; %9’unda (18/200)
operasyon sonrasi yliksek ates, %5,5’inde (11/200) transfiizyon gerektiren kanama ve %3,5’inde
(7/200) double j kateterizasyon gerektiren uzamis drenaj gelisti. Bu bulgularin gruplara
dagilimina bakacak olursak genel anestezi grubunda postoperatif kanama orani daha fazla ve
Modifiye Clavain siniflamasina gére evre 3 ve 4 komplikasyon orani daha fazla izlendi. Bu

durum istatiksel olarak anlamli farklilik olarak saptandi.

Olgularda operasyon sonras1 %73 tassizlik orani saglandi. Her iki grup incelendiginde bu oran

spinal anestezi alan grupta daha yiiksek saptanip istatiksel anlamli fark olusturdu.

Tablo 3. Hastalarin Postoperatif Bulgular

Spinal Anestezi Genel Anestezi
(n=100) (n=100) P

Nefrostomi Kateter Siiresi (glin, mediantIQR)  3%1 (2-4) 544 (2-21) <0,0001*
Yatig Siiresi (gilin, mediantIQR) 4+1 (3-5) 544 (2-21) <0,0001*
Postop Komplikasyon (n)

-Yok 97 88

-Kanama 3 12 0,0287*

-Nefrektomi 0 0
Clavien Klasifikasyonu (n)

-0 90 74

-1 3 3

-2 6 17 0,0155%**

-3 1 6

-4 0 0

-5 0 0
Bagari (%)

-Tags1zlik 85 61

-Klinik Onemsiz Rezidii Tas 11 27 0,0021**

-Rest Tasa ESWL 3 17

-Rest Tasa PCNL/RIRS 1 3

*Mann Whitney U Test, **Ki-Kare Test, ***Fisher s Exact Test

4. Tartisma

Son yillarda PNL operasyonlarinin rejyonel
anestezi ile uygulanabilirligi ve bu yontemin
giivenirliligi ve basarisim1 kanitlayan bir¢ok
calisma yaymlanmstir. Bizler de retrospektif
olarak dizayn ettigimiz bu caligmada spinal

anestezi  altinda  gergeklestirilen ~ PNL
operasyonunun basarisini ve giivenilirligini
ortaya  koymak istedik.  Calismamizin
objektivitesini artirmak agisindan,
calismamiza dahil ettigimiz Orneklemlerin
Ozellikle aynmi cerrahi ekibin gergeklestirmis
oldugu operasyonlar olmasina dikkat ettik.
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Klinigimizde de oldugu tiim diinyada PNL
operasyonlart halen daha ¢ok genel anestezi
ile yapilmaktadir. PNL prosediiriinde yapilan
ilk caligmalar daha ¢ok iyi secilmis hastalarda
uygulanan ve disiik kanit diizeyine sahip
kiiciik vaka sunumu seklinde c¢alismalardir.
Literatiirde rejyonel anestezi ile ilk defa PNL
uygulamst 1988 yilinda tanimlanmis olup bu
calismada yazarlar vakalarin ylizde 88’inde
hemodinamik ve respiratuar parametrelerin
kabul edilebilir seviyede oldugunu
bildirmisler ve rejyonel anestezinin bu
prosediirde uygulanmasini elverisli
bulmuslardir . Bununla beraber bu ¢alisma
kontrollii bir ¢alisma olmayip ayrica cerrahi
parametre ve sonuglar1 da
bildirmemektedir(7).

Son yillarda dzellikle de 2008 yilindan sonra
randomize kontrollii ¢aligmalarin da yer aldig1
karsilastirmali  g¢aligmalar ~ yayinlanmaya
baslamigtir. Bu konu ile ilgili ilk prospektif
calisma Kuzgunbay ve ark. tarafindan 2009
yilinda literatliire kazandirilmistir. Cerrahi
parametre ve postoperatif hasta durumlarinin
da analiz edildigi bu calismaya gore genel
anestezi ve rejyonel anestezinin uygulandigi
gruplarin  operasyon  siiresi, kullanilan
irrigasyon  sivi miktari,  postoperatif
hemoglobin degerleri ve hastanede kalig
siiresi gibi sonuglart benzer saptanmuistir.
Sonug olarak otdérler PNL operasyonlarinda
spinal anestezinin giivenle uygulanabildigini
bildirmislerdir(5). Yine baska bir prospektif
randomize c¢alismada da benzer sekilde
postoperatif ~ hemoglobin  degerleri  ve
operasyon siireleri her iki grupta benzer
saptanmistir(8). Bizim ¢alismamizda ise bu iki
calismadan farkli olarak operasyon siireleri,
postoperatif kanama miktar1 ve hastanede
kalis stireleri genel anestezi uygulanan grupta
istatiksel olarak anlamli olarak fazla saptandi.
Bu  durum  irdelendiginde;  belirtilen
calismalarda preoperatif degerlendirmede tas
lokalizasyonlar1 her iki grup i¢in de benzer
beliritilmis olup bizim ¢alismamizda diger iki
calismadan farkli olarak her iki grup arasinda
tas lokalizasyonlar1 farkli olarak saptandi.
Calismamizda genel anestezi grubunda tas
lokalizasyonlar1 daha cok mutiple kalikslerde
olup bu durum hastalarin operasyon
stirelerinin uzamasini, postoperatif kanama
miktarinin  artmasmmi ve  dolayisiyla da

hastanede  yatis  silirelerinin  uzamasini
aciklamaktadir. Giivenilirliginin ve basarisinin
tam olarak kanitlanmamasi nedeniyle rejyonel
anetsezi uyguladigimmz hastalarin  nispeten
daha kolay tas lokalizasyonu olan izole renal
pelvis tasi olan hastalardan secilmesi aradaki
fark: agiklayan bagka bir bulgudur.

Literatiirde postoperatif agr1 durumu ile ilgili
yapilan calismalar gdstermistir ki spinal
anestezi yontemi kullanilan gruplarin daha az
postoperatif analjezik ihityaglari
olmaktadir.(9.10) Calismamizin belki de en
onemli kisitlayic1 yani hastalarda izlenebilen
postoperatif agri skorlamasinin
yaptlmamasidir. Modifye Clavian Siniflama
sistemi kullanilarak yapilan genel siniflamaya
gore postoperatif agrinin dahil edildigi evre 1
komplikasyon agisindan gruplar arasinda fark
saptamadik. Fakat bu siniflamay1
detaylandirmadigimiz i¢in postoperatif agr
durumu ile ilgili detayli analiz
verememekteyiz. Retrospektif bir calisma
olmasi bu durumu degerlendirmemize olanak
vermemektedir.

PNL operasyonlarinin etkinligi belirleyen en
Oonemli parametre olarak tagsizlik oranlar
kabul edilmektedir. Literatiirii inceledigimizde
en genis vaka saysinin oldugu {ilkemizde
yapilan bir c¢alismaya gore tassizlik oranlari
her iki grup icin benzer olarak
saptanmistir(11). Yine literatiirde diger baska
bir calismada her iki grup arasinda tagsizlik
oranlari acisindan fark izlenmedigi
bildirmistir(12). Yakin zamanda, 2018°de
yaymlanan ve son 10 yili kapasayan 9
randomize kontrollii calismanin incelendigi
metanalize gore de yine bu c¢aligmalarda
tagsizlik oranlar1 her iki grup icin benzer
bulundugu bildirilmistir(13).

Calismamizda literatiirden  farkli  olarak
goriilen tassizlik oran farkini hasta secimi ile
iligkilendirebiliriz. Tagsizlik oraninin daha
fazla oldugu spinal anestezi grubunda tas
lokalizasyonun yaklasik %60’1m1 nispeten
daha kolay oldugu kabul edilen renal pelvis
taglart olustururken, genel anestezi grubunda

bu oran sadece yilizde % 30 olarak
izlenmektedir.  Postoperatif basart oram
farkinin  ortaya ¢ikmasinda ve  yine

postoperatif komplikasyon oralarimin farkinin
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ortaya ¢cikmasinda ana sebep bu durum olarak
degerlendirebiliriz.

5. Sonuc¢

Perkiitan  nefrolitotomide siklikla genel
anestezi uygulanmakla beraber, ¢caligmamizda
elde ettigimiz bulgular spinal anestezinin tag
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The Relationship Between the Circle of Willis Variations and White Matter Hyperintensities in
Different Migraine Subtypes

Farkli Migren Alt Tiplerinde Willis Poligonu Varyasyonlar1 ve Beyaz Cevher Lezyonlar1 Arasindaki iliski
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Abstract: It is known that the Circle of Willis (CoW) variations and white matter hyperintensities (WMHSs) are common in
migraine. This retrospective study aims to investigate the relationship between the CoW variations and WMHSs in migraine without
aura (MWoA) (n=38) and migraine with aura (MWA) (n=40) patients. Demographic, clinical and radiological findings (the Cow
variations and WMH burden) of the patients were recorded, and the relationship between the variables was evaluated in both groups.
The overall incomplete COW, incomplete anterior or vertebrobasilar portion of the CoW, or the presence of fetal PCA showed no
significant difference between the MWoA and MWA groups (p > 0.05). An incomplete posterior portion of the CoW was
significantly higher in the MWA group than in the MWoA group (p = 0.034). In the MWA group, the visual aura was present in
72% of patients with the overall incomplete CoW; all of these were posterior portion variations of the Cow. When the WMH
burden was compared, no significant difference was seen between the MWoA and MWA groups (p > 0.05). Among patients with
the CoW variations in the MWOA group, the rate of patients without WMHs was significantly higher (p = 0.030). No significant
difference was observed between the variations and WMH burden in the MWA group (p > 0.05). According to our study results,
variations in the posterior portion of the CoW are common in MWA, and while this variation is associated with visual aura, it was
found to be unrelated to WMH burden.

Keywords: Migraine with aura, Migraine without aura, Circle of Willis

Ozet: Migrende Willis Poligonu varyasyonlarinin ve beyaz cevher lezyonlarmm sik gozlendigi bilinmektedir. Bu retrospektif
galisma aurasiz migren (n=38) ve aurali migren (n=40) hastalarinda Willis Poligonu varyasyonlari ile beyaz cevher hiperintensiteleri
arasindaki iligkiyi arastirmay1 amaglamustir. Hastalarin demografik, Klinik ve radyolojik bulgulart (Willis Poligonu varyasyonlari ve
beyaz cevher hiperintensite yiikleri) kaydedildi ve degiskenler arasindaki iliski her iki grupta degerlendirildi. Herhangi bir Willis
Poligon varyasyonu varligi, Willis Poligonu’nun anterior ya da vertebrobaziler kisminda varyasyon olmasi veya fetal PCA varligi
aurasiz migren ve aurali migren gruplari arasinda anlamli fark gostermedi (p > 0.05). Willis Poligonu’nun posterior kisminda
varyasyon varligi aurali migren grubunda aurasiz migren grubuna gére anlamli derecede yiiksek bulundu (p=0,034). Aurali migren
grubunda, herhangi bir Willis Poligon varyasyonuna sahip hastalarin %72'sinde gorsel aura mevcuttu ve bu varyasyonlarin timii
Willis Poligonu’nun posterior kisim varyasyonlartydi. Aurasiz ve aurali migren gruplarinda beyaz cevher lezyon yiiki
karsilastirldiginda, gruplar arasinda anlamh farklihk goriilmedi (p > 0,05). Aurasiz migren grubunda, Willis Poligonu varyasyonuna
sahip olan hastalar arasinda beyaz cevher lezyonu olmayan hastalarin orani1 anlamli olarak daha yiiksekti (p = 0,030). Auralt migren
grubunda, Willis Poligon varyasyonlar ile beyaz cevher lezyon yiikii arasinda anlamli bir fark gézlenmedi (p > 0,05). Calisma
sonuglarimiza gore aural migrende Willis Poligonu’nun posterior kisim varyasyonlari sik goriilmiistiir ve bu varyasyon gorsel aura
ile iliskili, beyaz cevher lezyon yiikii ile iligkisiz bulunmustur.
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1. Introduction

Migraine is a neurological disorder with a
very high incidence and is the second
common cause of disability worldwide [1]. It
progresses with recurrent headache attacks
and accompanying symptoms (photophobia,
phonophobia, nausea, and/or vomiting) lasting
from 4 to 72 hours [2]. According to the
International Classification of Headache
Disorders, 3rd edition (ICHD-3) classification
[3], migraine can be classified as migraine
with aura (MWA) and migraine without aura
(MWo0A) among other categories and the
diagnosis is based on the patient's clinical
history and neurological findings [4].

Aura occurs as recurrent, transient
neurological symptoms and ends within 5-60
minutes. Visual auras are found in more than
90% of migraine patients with aura. Sensory
symptoms and speech or language
disturbances are less common, and they are
often accompanied by visual aura symptoms
[3]. It is estimated that MWA is found in 1/5
to 1/3 of migraine patients in the USA [5].

The literature reports a high Circle of Willis
(CoW) variation in migraineurs with aura,
especially for the posterior circulation [6].
CoW variations may change cerebral blood
flow, leading to local ischemia and triggering
a cortical spreading depression [7]. Spreading
depolarizations are the electrophysiological
reflections of aura and affect the visual field
of occipital cortex in the posterior vasculature
[8]. In addition, recent studies investigating
migraine with aura and other types of
migraine have revealed that a significant
proportion of migraine cases (29%-73%) have
white matter hyperintensities (WMHs). Most
studies have shown that these lesions are more
common in MWA. However, results on the

link between WMHs and migraine
characteristics and cerebrovascular
manifestations are conflicting [9]. On the

basis of these data, present study aims to
define the morphology of the CoW in
different  migraine  subtypes and to
demonstrate the link between the CoW
variations and white matter lesions in the
brain.

2. Materials and Methods
2.1. Patients

The data of 78 migraine patients who were
followed up in the Headache Outpatient Clinic
of xxx University Hospital between January
2023 and January 2024 and their brain MRI
and MR  angiography  (Angio-MRI)
examinations were retrospectively analyzed.
Migraine has been diagnosed according to the
currently used ICHD-3 criteria [3]. The study
consisted of two groups: a group of 38
migraine patients with aura (MWA group) and
a group of 40 migraine patients without aura
(MWOoA group).

Patients aged < 18 years or > 80 years,
patients lacking brain MRI with Angio-MRI,
patients with a history of stroke, history of
carotid artery occlusion or > 30% stenosis,
history of aneurysm and patients with vascular
risk factors (diabetes mellitus, hypertension,
hypercholesterolemia, current smoking) were
excluded as these conditions may alter the
CoW configuration and cause white matter
lesions. The Declaration of Helsinki was
followed in all procedures.

For each patient, age, gender, migraine type
(with or without aura), aura type, age of
migraine onset, migraine frequency, migraine
duration, Migraine Disability Assessment
Scale (MIDAS) scores, which was developed
and widely used to measure disability in
migraine patients [10], and Visual Analog
Scale (VAS) scores, which reflect headache
severity, were recorded. In patients with more
than one aura subtype in the MWA group, the
most common aura type was recorded.

2.2. Assessment of MRI and Angio-MRI

All MRI sequences were obtained using a 1.5
Tesla (T) scanner (Avanto; Siemens Medical
Solution, Erlangen, Germany) and a 24-
channel head coil. All WMH measurements
were made using axial T1-weighted (slice
thickness: 5 mm; field of view (FOV): 250 x
250 mm’ repetition time (TR): 500
milliseconds; echo time (TE): 87
milliseconds; matrix size: 320 x 224) axial
and saggital T2-weighted (slice thickness: 5
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mm; FOV: 250 x 250 mm’ TR: 4050
milliseconds; TE: 90 milliseconds; matrix
size: 320 x 224), axial T2-weighted FLAIR
(slice thickness: 5 mm; FOV: 250 x 250 mm?;
TR: 8000 milliseconds; TE: 118 milliseconds,
matrix size: 320 x 224) images. Circle of
Willis variations were determined using 3D
intracranial TOF (Time of Flight) Angio-MRI
(slice thickness: 5 mm; FOV: 230 x 230 x 74
mm’, TR: 27 milliseconds; TE: 7
milliseconds; flip angle: 20 degrees; matrix
size: 800 x 406) and a 1 mm isotropic voxel
resolution were employed. Angio-MRI
examinations were reformatted using MIP
(maximum intensity projection)
reconstruction and multiplanar reformat
reconstruction.

2.3. Definitions of the CoW Variations and
WMH

Radiologist SB blindly evaluated the Brain
MRI and Angio-MRI of all patients. The CoW
variations observed on Angio-MRI were
divided into the following four main groups.
In arteries outside the vertebrobasilar system,
segments narrower than 0.8 mm were
categorized as hypoplastic. The vertebral
artery was categorized as hypoplastic if its
diameter was less than 2 mm.

a. Incomplete anterior portion of the CoW:
Variation of the anterior cerebral artery (ACA)
in which one of the Al segment(s) and/or
anterior communicating artery (Acom) is
hypoplastic, dysplastic or displaced.

b. Incomplete posterior portion of the
CoW: Variation of the posterior cerebral
artery in which one of the P1 segment(s)
and/or posterior communicating artery
(Pcom) is hypoplastic, dysplastic or displaced.

c¢. Incomplete Vertebrobasilar System:
Hypoplasia or dysplasia of one of the
vertebral and/or basilar artery.

d. Fetal Posterior Cerebral Artery (PCA):
Partial or complete fetal configuration (The
PCA originates from the ipsilateral ICA,
instead of the basilar artery) of PCA without
basilar hypoplasia

Subcortical or periventricular WMHs were
grouped according to their numbers calculated
on MRI. ‘0’ meant no lesion was seen.

Group 1: 1-5 WMHs
Group 2: 6-10 WMHs
Group 3: > 10 WMHs
2.4. Statistics

All statistics were performed with the SPSS
package program version 26 (IBM, Armonk,
NY, USA). Frequencies and percentages
represented categorical variables.
Meantstandard  deviation, median, and
interquartile  range  (IQR)  represented
continuous variables according to their
distribution.  Distribution  patterns  of
numerical variables were examined with the
Shapiro-Wilk test. Fisher’s Exact Test and
Chi-square test were used to compare the
qualitative variables between groups. In
comparisons between the two groups, an
independent samples t-test or Mann Whitney
U test was used according to their distribution
pattern. For three or more groups, a one-way
analysis of variance test (One-way ANOVA)
was applied if the data were parametric, and
the Kruskal-Wallis test was used if the data
were non-parametric. During  multiple
comparisons, Bonferroni correction was used
to p values to avoid type I errors. The
statistical significance level was 0.05.

3. Results

Of the 78 patients diagnosed with migraine,
38 (48.7%) were in the MWoA group, and 40
(51.2%) were in the MWA group. The study
population was middle-aged, and it was
predominantly  female. No  significant
difference was observed in age and gender
between migraineurs with and without aura.
There was a significant difference between
MWoA and MWA groups in terms of attack
frequency  (p=0.020), MIDAS  scores
(p=0.011), presence  of  photophobia
(p=0.007), and phonophobia (p=0.013), and
they were significantly higher in the MWoA
group (Table 1).

There was an incomplete CoW in 64 (82%)
migraine patients. When the patients’ migraine
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duration, attack frequency, attack duration,
MIDAS, and VAS scores were compared
according to the CoW variation, there was no
difference between the groups with and
without the CoW variation (p > 0.05). The age
of the patients in the group without the CoW
variation was significantly higher than in the
group with the CoW wvariation (p = 0.014)
(Table 2). Since the male gender was found in
small numbers, a comparison of genders and
the CoW variations could not be applied.

There was an incomplete CoW in 28 (73.7%)
patients in the MWoA group and 36 (90%) in
the MWA group. Still, no significant
difference was observed between the groups
in the overall incomplete COW, incomplete
anterior portion, incomplete vertebrobasilar
portion variations, or the presence of fetal
PCA (p > 0.05). Posterior portion variation
was significantly higher in the MWA group
than in the MWoA group (p = 0.034) (Table
3). In the MWA group, 31 (77.5%) patients
had visual aura, 7 (17.5%) had sensory aura,
and 3 (5%) had motor aura. Visual aura was
present in 29 (72.5%) of 36 patients with the

CoW wvariation (OR=4.1 CI 95% [0.4 to
34.7]), and all the CoW variations seen in
patients with visual aura were posterior
portion variations.

WMH was observed in 34 (43.5%) migraine
patients. When the age, migraine duration,
attack frequency, attack duration, MIDAS,
and VAS scores of the patients were compared
according to the WMH groups, no significant
difference was observed between the groups
with high hyperintensity burden and those
without (p > 0.05) (Table 4). Since the male
gender was found in small numbers in the
WMH groups, a comparison of genders with
hyperintensity burden could not be applied.
There was no difference in terms of WMH
burden in the MWoA and MWA groups (p >
0.05) (Table 5).

When the relationship between the CoW
variations and the presence of white matter
lesions in the MWA and MWoA groups was
evaluated, the proportion of patients without
WMH among those with the CoW variations
in the MWoA group was significantly higher
(p =0.030) (Table 6).

Table 1. Clinical characteristics of the MWoA and MWA groups

MWoA (n = 38) MWA (n = 40) p

Age (mean + SD) 39.92 +991 35.65+11.84 0.089*
Female, n (%) 33 (86.8%) 31 (77.5%) 0.283°
Migraine duration, years 6 (31) 8 (35) 0.346°
(median, IQR)

Attack frequency, per month 9.50 (29) 5(29) 0.020°
(median, IQR)

Attack duration, hours 24 (68) 24 (70) 0.214°
(median, IQR)

VAS (median, IQR) 6 (5 6 (6) 0.346°
MIDAS (median, IQR) 22 (57) 12.50 (58) 0.011¢
Nausea and/or vomiting, n (%) 23 (60.5%) 22 (55%) 0.621°
Photophobia, n (%) 25 (65.8%) 14 (35%) 0.007°
Phonophobia, n (%) 22 (57.9%) 12 (30%) 0.013"

Independent-sample t-test, "Chi-Square test, ‘Mann-Whitney U test
Abbreviations: MIDAS, Migraine Disability Assessment Scale; MWA, migraine with aura; MWoA, migraine without
aura; VAS, Visual Analogue Scale; IQR, intraquartile range; SD, standard deviation

Table 2. Comparison of demographic and clinical characteristics of migraine patients according to the CoW

variations
Incomplete CoW (n = 64) Normal CoW (n = 14) P

Age (mean =+ SD) 36.30 = 10.68 44.29 +10.88 0.014"
Migraine duration, years 7 (35) 12 (28) 0.167°
(median, IQR)

Attack frequency, per month 8(29) 7(29) 0.768°
(median, IQR)

Attack duration, hours 24 (70) 24 (68) 0.603°

(median, IQR)
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VAS (median, IQR) 6 (6) 7 (4) 0.816°
MIDAS (median, IQR) 18 (58) 19 (42) 0.695°

Independent-sample t-test, "Mann-Whitney U test
Abbreviations: CoW, Circle of Willis; MIDAS, Migraine Disability Assessment Scale; VAS, Visual Analogue Scale;
IQR, intraquartile range; SD, standard deviation

Table 3. Comparison of Circle of Willis variations between MWoA and MWA groups

MWoA (n =38) MWA (n =40) p*

Incomplete CoW, overall n (%) 28 (73.7%) 36 (90%) 0.061
Incomplete CoW, 5(13.2%) 3 (7.5%) 0.410
Anterior portion, n (%)

Incomplete CoW, 27 (71.1%) 36 (90%) 0.034
Posterior portion, n (%)

Incomplete CoW, 7 (18.4%) 3(7.5%) 0.149
Vertebrobasilar portion, n (%)

Fetal PCA, n (%) 5 (13.2%) 1 (2.5%) 0.077

“Chi-Square test
Abbreviations: CoW, Circle of Willis; MWA, migraine with aura; MWoA, migraine without aura; PCA, Posterior
Cerebral Artery

WMH
0 Group 1 Group 2 Group 3 P
(n=44) (n=23) (n=15) (n=26)
Age (mean = SD) 36.02 £ 36.96 £ 48.20 44.50 + 0.046"
10.37 12.08 8.92 8.31

Migraine duration, years 7 (34) 10 (30) 11 (29) 15 (19) 0.620°
(median, IQR)

Attack frequency, per month 8(29) 7 (29) 8(9) 9.5 (28) 0.786°
(median, IQR)

Attack duration, hours 24 (70) 24 (68) 24 (64) 18 (68) 0.922°
(median, IQR)

VAS (median, IQR) 6 (6) 6 (5 7(4) 74 0.958°
MIDAS (median, IQR) 18 (47) 18 (43) 1527 26 (55) 0.638°

Table 4. Comparison of demographic and clinical characteristics of migraine patients according to WMH groups

%One-way analysis of variance test, Post-hoc significance values have been adjusted using the Bonferroni correction;
the post-hoc significance p-value was < 0.008, and no significant difference was detected between groups. "Kruskal-
Wallis test

Abbreviations: WMH, white matter hyperintensity, MWA, migraine with aura; MWoA, migraine without aura;
MIDAS, Migraine Disability Assessment Scale; VAS, Visual Analogue Scale; IQR, intraquartile range; SD, standard
deviation

Table 5. Comparison of WMH burden between MWoA and MWA groups

MWoA (n = 38) MWA (n = 40) p*

Participants with 0 WMH, n (%) 23 (60.5%) 21 (52.5%) 0.475
Group 1, n (%) 8 (21.1%) 15 (37.5%) 0.111
Group 2, n (%) 2 (5.3%) 3(7.5%) 0.687
Group 3, n (%) 5 (13.2%) 1 (2.5%) 0.077

“Chi-Square test
Abbreviations: WMH, white matter hyperintensity; MWA, migraine with aura; MWoA, migraine without aura

Table 6. Comparison of the presence of WMH according to the CoW variations in MWoA and MWA groups

MWoA Group (n = 38) MWA Group (n = 40)
WMH, n (%) . WMH, n (%)
No Yes P No Yes p’
Incomplete CoW, overall No 3 (7.9%) 7 (18.4%) 0.030 1(2.5%) 3 (7.5%) 0.331

555



Osmangazi Tip Dergisi, 2024

Yes 20 (52.6%) 8 (21.1%) 20 (50%) 16 (40%)
Incomplete CoW, Anterior No 18 (47.4%) 15 (39.5%) 0.136 20 (50%) 17 (42.5%)
portion Yes 5(13.2%) 0 (0%) ’ 1(2.5%) 2 (5%)
Incomplete CoW, Posterior No 4 (10.5%) 7 (18.4%) 0.073 1(2.5%) 3 (7.5%)
portion Yes 19 (50%) 8 (21.1%) ’ 20 (50%) 16 (40%)
Incomplete CoW, No 18 (47.4%) 13 (34.2%) 0.681 20 (50%) 17 (42.5%)
Vertebrobasilar portion Yes 5(13.2%) 2 (5.3%) ’ 1 (2.5%) 2 (5%)

No 20 (52.6%) 13 (34.2%) 21 (52.5%) 18 (45%)
Fetal PCA 1.000

Yes 3 (7.9%) 2 (5.3%) 0 (0%) 1 (2.5%)

0.596

0.331

0.596

0.475

8Fisher’s Exact Test

Abbreviations: CoW, Circle of Willis; WMH, white matter hyperintensity; MWA, migraine with aura; MWoA,

migraine without aura

4. Discussion

The CoW is a crucial structure that regulates
cerebral blood flow (CBF) distribution.
Studies have reported that CoW variations are
observed more frequently in migraine patients
than in the normal population [6]. CoW
variations may cause inadequate response to
the increased blood flow demand in the
environment of neuronal hyperexcitability that
occurs in migraine by changing the
distribution of CBF [11]. This may lead to the
development of relative ischemia in
migraineurs and increased susceptibility to
cortical spreading depression, which plays a
critical role in the emergence of migraine
attacks [12]. According to autopsy and
angiography studies, the incidence of the
complete CoW in the normal population
varies. Alpers et al. (Alpers et al.,, 1959)
showed that 52% of the control series had the
complete CoW, while Zaninovich et al.
(Zaninovich et al., 2017) found the incidence
of the complete CoW to be 37.1%. The
definition of the CoW variations has differed
between studies. In some studies, vessel
diameter was not considered in determining
the presence of incomplete CoW, whereas in
other studies, variations such as vessel
displacement were included in the definitions.
These differences in definitions may have led
to under- or over-counting of variations in the
studies (Henry et al., 2015). In the present
study, vessel diameters and displacement of
vessels were taken into consideration when
defining the CoW wvariations. This may
explain the high CoW variation rates we
found in migraine patients. Krabbe-Hartkamp

et al. [13] investigated the CoW variations and
vessel diameters in 150 volunteers. They
showed that the complete CoW was more
frequent in younger individuals (54% in
younger versus 36% in older) and women
(46% in women versus 37% in men). The
average age of migraine patients included in
our study was 38, and the patients were
predominantly female. The mean age of the
patients in the group without the CoW
variation was significantly higher than in the
group with the CoW variation. Despite all
these findings, the CoW variation rate in our
study was 82%.

In a study that included 48 MWoA patients
and 37 healthy controls, Ezzatian-Ahar et al.
[14] observed no difference in the prevalence
of incomplete CoW between groups. Post-hoc
analysis showed a significant association
between age and the CoW variations (p =
0.003). In a study by Bugnicourt et al.[8] in 47
migraine patients (23 without aura, 24 with
aura) and 77 controls, the relationship
between the CoW variations and migraine was
evaluated. Posterior CoW was categorized as
complete when both Pcom and PCA-PI
segments were present and incomplete when
one of these vessels was missing. PCA was
categorized as fetal-type PCA when the
ipsilateral ICA supplied the PCA via the
Pcom. Incomplete posterior CoW was
significantly higher in migraineurs than in
controls (P<0.001). Multivariate analysis
showed the only independent factor associated
with migraine was the incomplete posterior
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CoW. No difference was found between
MWoA and MWA. Inconsistent with this
result, in this study, an incomplete posterior
portion of the CoW was significantly higher in
MWA patients than in MWoA patients. In
addition, all CoW variations seen in patients
with visual aura were posterior portion
variations.

The predisposition to ischemia in migraine
patients has been attributed to both ischemic
and inflammatory mechanisms, and there is
evidence for the release of proinflammatory
substances during migraine attacks. Increased
metabolic demand as a result of spreading
depolarization, a key element in migraine
pathophysiology, maybe the mechanism
causing  cerebral  hypoperfusion  and
neuroinflammation. [15]. Besides that, CBF
changes that occur during the hypoperfusion
phase following a brief hyperemic phase have
been associated with migraine aura [16]. It is
suggested that aura symptoms are caused by
perfusion changes and neuronal activity rather
than cerebral ischemia [17]. Kruit et al. [18]
showed that subclinical cerebellar posterior
circulation infarcts are common in
migraineurs and associated with the frequency
of attacks and that this risk is higher in MWA.
They observed women with migraine with and
without aura are at increased risk for deep
white matter lesion burden correlated with
attack frequency. In addition to all these data,
the CoW configurations are also known to
have an effect on white matter lesions. van der
Grond et al. [19] have shown that the fetal
configuration of the posterior portion of the
CoW protects elderly patients against deep
white matter lesions.

In a study by Cucchiara et al. [7] consisting of
56 MWA, 61 MWOoA patients, and 53 controls,
the relationship between the CoW variation
and CBF was analyzed. An incomplete CoW
was significantly more common in the MWA
and MWoA groups than in the control group.
When a quantitative score determining the
severity of CoW variation was used, a higher
variation burden was detected in MWA
patients than in controls (p = 0.02). Compared
to those with the complete CoW, subjects with
the incomplete CoW had greater asymmetry
in hemispheric CBF (p = 0.05). Specific

posterior CoW variants were associated with
more pronounced CBF asymmetries in the
PCA region. In another study that included
270 migraine patients (204 MWoA, 66 MWA,
and 159 controls), Cavestro et al. [20]
investigated the relationship between the CoW
variations and brain lesions. They observed
that there was an anatomical CoW variation in
40% of migraine patients and 21.4% of the
control group. There was a significant
relationship between the CoW variations and
MWoA (OR=2.4 CI 95% [1.5 to 3.9]) and
MWA (OR=3.2 CI 95% [1.6 to 4.1]) groups.
Unilateral  posterior =~ CoW  variations
accompanied by basilar hypoplasia were
statistically significantly higher in MWA
patients than controls (OR=9.2 CI 95% [2.3 to
37.2]). They found some type of brain lesion
in 33% of MWOoA patients and 24% of MWA
patients. No statistical relationship was found
between the presence of CoW variation and
the presence of ischemic lesions seen on MRI.
In the present study, there was no significant
difference in WMH burden between MWoA
and MWA patients. We did not find a linear
relationship between the CoW variations and
the presence of white matter lesions in
migraine patients. On the contrary, the
probability of encountering a white matter
lesion in patients with CoW variation in the
MWOoA group was significantly lower. One of
the reasons for this result may be that in our
study, we evaluated white matter lesions
according to their number, not their diameter
or volume. However, although Cavestro et
al.[20] evaluated WMH according to their
diameter, they did not observe a linear
relationship between CoW variations and
WMH. Again, the possibility that some
variations such as fetal PCA may have a
protective effect regarding WMH may also
have contributed to this result.

This study had some limitations. Firstly, there
was no healthy control group. This was due to
our inability to access sufficient MRI and
Angio-MRI data in healthy individuals due to
the study’s retrospective design. Another
limitation was the relatively small number of
patients. Also WMHs were based on the
number of lesions, not the white matter lesion
volume.
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In conclusion, visual aura was associated with
the incomplete posterior portion of the CoW,
but the WMH burden was unrelated to the
presence of aura. The prevalence of WMH is
similar across migraine subtypes. There is no
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Abstract: Invasive candida infections are one of the most common healthcare-associated infections. In this study, we have aimed
both to determine the risk factors for invasive fungal infections and to evaluate clinical and epidemiologic characteristics of the
cases. Pediatric cases who were followed up due to invasive fungal infection in Eskisehir Osmangazi University Hospital Pediatrics
Clinic between January 2015 and March 2023 were included in the study. The study included 41 pediatric cases consisting of 23
(56%) males with an overall average age of 38 months. The most common candida species were Candida albicans (54%), Candida
parapsilosis (27%), and Candida glabrata. The most common risk factors were prior antibiotherapy (100%), hospitalization (100%),
intensive care unit stay (88%), central catheterization (88%), and total parenteral nutrition (TPN). C.albicans strains were resistant
to fluconazole in 5%, caspofungin, and micafungin in 10% of the cases. C. parapicillosis strains were resistant to fluconazole in
37%, caspofungin in 45% micafungin in 55%, and amphotericin-B in only 9% of the cases. TPN use and mortality rates were
higher in the C. albicans-infected group, negative blood culture persisted for a longer period in the non-albicans candida
group.Invasive fungal infections are among the most important healthcare-associated infectious agents and the most important risk
factors include the use of broad-spectrum antibiotics, prolonged hospital and intensive care unit stays, central catheterization,
mechanical ventilation, TPN use, increased prophylactic antifungal and steroid use. Although C. albicans is still the most common
candida species, C parapsilosis is being identified at an increasing rate.

Keywords: candida infections, children, risk factors

Ozet: invazif kandida enfeksiyonlar1 saglik bakimi iliskili enfeksiyonlar arasinda en yaygm olanlardan biridir. Bu calismada,
invaziv mantar enfeksiyonlarinin risk faktorlerini, klinik ve epidemiyolojik 6zelliklerini degerlendirmeyi amagladik. Calismaya
Ocak 2015 ile Mart 2023 tarihleri arasinda Eskisehir Osmangazi Universitesi Hastanesi Cocuk Saghg ve Hastaliklar Kliniginde
invaziv mantar enfeksiyonu nedeniyle takip edilen pediatrik olgular dahil edildi. Calismaya dahil edilen olgularin, yas ortalamasi 38
aydi ve 23" (%56) erkekti. En sik saptanan kandida tiirleri Candida albicans (%54), Candida parapsilosis (%27) ve Candida
glabrata idi. En sik goriilen risk faktorleri; antibiyotik kullanimi (%100), hastaneye yatis (%100), yogun bakimda kalis (%88),
santral kateterizasyon (%88) ve total parenteral beslenme (TPN) idi. C.albicans suslarinin flukonazole %5 oraninda, kaspofungin ve
mikafungine ise %10 oraninda direngli oldugu belirlendi. C. parapisillosis suslarinin flukonazole %37 oraninda, kaspofungine %45
oraninda mikafungine %55 oraninda ve amfoterisin-B'ye ise sadece %9 oraninda direngli oldugu goriildii. C. albicans ile enfekte
grupta TPN kullanimi ve mortalite oranlar1 daha yiiksek iken, albicans dis1 kandida grubunda kan kiiltiirii negatifligi daha uzun siire
devam etti. Risk faktorler arasinda genis spektrumlu antibiyotik kullanimi, hastanede ve yogun bakimda uzun siireli kahs siiresi,
santral Kateterizasyon, mekanik ventilasyon, TPN kullanimi, profilaktik antifungal ve steroid kullaniminin artmasi yer almaktadir.
C. albicans halen en yaygin kandida tiirii olmasina ragmen, C parapsilosis giderek artan oranda tanimlanmaktadir.
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Invasive Candida Infections in Children

1. Introduction

Candida species are one of the most important
causative pathogens of invasive fungal
infections in hospitalized patients. The
incidence of invasive fungal infections has
increased recently with the increase in the
frequency of invasive surgical interventions,
widespread use of pediatric intensive care
units, increased use of broad-spectrum
antibiotics, and prolonged hospitalizations.
Candida spp. ranks third among the agents
causing healthcare-associated bloodstream
infections (1).

Although Candida albicans (C. albicans) is the
most frequently isolated fungal species in
invasive fungal infections and healthcare-
associated fungal infections, there is an
increase in non-albicans Candida spp. and
resistant strains with the increase in
prophylactic azole-derived antifungal use (2-
4). Risk factors such as broad-spectrum
antibiotic use, catheterization, mechanical
ventilation, prolonged hospitalization, and
intensive care unit stay predispose to the
development of invasive fungal infections (5-
6).

It is of vital importance to document the risk
factors for fungal infections, the most
frequently isolated Candida spp., antifungal
resistance, and susceptibility characteristics of
each center for both early diagnosis and
initiation of appropriate empirical antifungal
therapy. In this study, we have aimed both to
determine the risk factors for invasive fungal
infections and to evaluate treatment regimens,
clinical and epidemiologic characteristics of
the cases.

2. Materials and Method

Among children between the ages of 1 month
and 18 years who were followed up as
inpatients in the Pediatrics Clinic Eskisehir
Osmangazi University Faculty of Medicine
Hospital between January 2015 and March
2023 those with identified growth of candida
spp. in their sterile body fluids (blood,
tracheal aspirate, abscess, pleural-peritoneal
fluid) and central catheter tips were included
in the study. Clinical and epidemiologic
characteristics, risk factors, and treatment

regimens were retrospectively recorded from
the hospital automation system. Cases with
growth of Candida spp. without any evidence
of active infection based on the results of
clinical and laboratory tests and cases
considered as colonization or contamination
were not included in the study.

The presence of chronic disease, history
of hospitalization, antibiotic use, intensive
care unit stay, presence of a central catheter,
mechanical ventilation, total parenteral
nutrition  (TPN)  support, prophylactic
antifungal use, steroid use,
immunosuppression, neutropenia, and
lymphopenia were considered as risk factors
for systemic fungal infections. Candidemia
was defined as the growth of Candida spp. in
blood and/or catheter tip cultures. In patients
with central venous catheters (CVC), isolation
of Candida spp. from any blood sample or
catheter tip culture was considered catheter-
associated candidemia.

Blood samples were taken under sterile
conditions from patients with suspected
candidemia. The samples sent to the
microbiology laboratory were placed in
BacT/Alert medium bottles and incubated in a
BacT/Alert 3D system (BioM¢érieux, France)
for 7 days. Samples found as yeast at the end
of the Gram staining were inoculated on
Sabouraud dextrose agar (SDA) and 5% sheep
blood agar plates. At the end of the incubation
period, the germ tube test, Tween 80 agar
inoculation, CHROMagar inoculation, and
identification with the API ID 32C
(BioM¢érieux, France) were conducted on the
colonies. One to two colonies that grew on the
plates were suspended in saline (NaCl,
0.85%), and the turbidity was adjusted to 0.5
McFarland standard. RPMI 1640 medium
supplemented with 2% glucose and with the
pH adjusted to 7.0 and
morpholinepropanesulfonic acid (MOPS)
buffer were used for susceptibility tests. Yeast
suspension was evenly spread onto the surface
of the medium. Petri plates were allowed to
dry for 10 to 15 min before the Etest
(BioM¢érieux, France) strips were applied. The
Etest procedure was performed according to
the  manufacturer's directions  using
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fluconazole,  voriconazole, itraconazole,
posaconazole, amphotericin B, and
anidulafungin test strips. MIC values were
recorded after 24 to 48 h of incubation at
35°C. Fluconazole, voriconazole,
itraconazole, anidulafungin, posaconazole,
and amphotericin B were evaluated according
to and he Clinical and Laboratory Standards
Institute (CLSI) and European Committee on
Antimicrobial Susceptibility Testing
(EUCAST) breakpoint values.

Leukocytosis was defined as leukocyte count
>10,000/mm?®, lymphopenia as lymphocyte
counts <3000/mm? for 0-1 age, <1,500/mm?
for >1 age, while neutropenia was defined as
absolute neutrophil counts (ANC) less than
1500/mm? (7). The patient's prognosis was
evaluated in consideration of their survival
within 30 days after isolation of Candida spp.
from sterile body fluids. Deaths within 30
days after candidemia were considered
candidemia-related mortality regardless of the
cause of death. The study was initiated after
obtaining the approval of the ethics committee
of Eskisehir Osmangazi University (no:612
date: 02.05. 2023).

Statistical Analysis

SPSS version 18.0 program was used in the
analysis of the data. The conformity of the
variables to normal distribution was checked
with the Kolmogorov-Smirnov test. Mean,
standard deviation and median values were
used when presenting descriptive analyses.
Categorical variables were compared with
Pearson's chi-square and Fisher's exact tests.
The Mann-Whitney U test was used to
comparatively evaluate non-normally
distributed (non-parametric) variables
between groups. The level of statistical
significance was set at a p-value below 0.05.

3. Results

The study included 56 patients with growth of
Candida spp. identified in the culture media of
sterile body fluids and central catheter tips.
Fifteen cases were excluded from the study
due to colonization and contamination. The
remaining 41 cases consisted of 23 (56%)
male and 18 female patients with an overall
average age of 38 months. Comorbid diseases

were present in 40 (97%) cases and the most
common comorbidities were neurologic
(36%), gastrointestinal (31%) and cardiac
(10%) diseases. Growth of Candida spp. most
frequently detected in blood (70%), catheter
tip (10%), and tracheal aspirate (10%)
samples, while the most common candida
species were Candida albicans (54%),
Candida parapsilosis (C. parapsilosis) (27%)
and Candida glabrata (C. glabrata) (14%) in
order of decreasing frequency ( Table 1). The
most common risk factors were prior
antibiotherapy (100%), hospitalization
(100%), intensive care unit stay (88%), central
catheterization (88%), surgery (68%), total
parenteral nutrition (TPN) (68%), mechanical
ventilation (54%) and urinary catheterization
(32%) (Table 1).

C. albicans strains were resistant to
fluconazole in 5%, caspofungin, and
micafungin in 10% of the cases, while

resistance to amphotericin B was not detected.
C. parapsilosis strains were resistant to
fluconazole in 37%, caspofungin in 45%
micafungin in 55%, and amphotericin B in
only 9% of the cases (Table 2). The most
commonly used antifungal agents in empirical
treatment were caspofungin, fluconazole, and
amphotericin B, while the most commonly
used antifungal agents in targeted treatment
were amphotericin B, caspofungin and
fluconazole in order of decreasing frequency.
While 43.9% of the patients received
sequential antifungal treatment, only 1 patient
received combined antifungal treatment. The
mean duration of antifungal use was 19 days,
while any fungal agent could not be identified
in blood cultures for a mean duration of 13
days (Table 3).

Total parenteral nutrition (TPN) use and
mortality rates were higher in the C. albicans -
infected group (p:0.04, p:0.05), while negative
blood culture persisted for a longer period in
the non-albicans candida group (p:0.05)
(Table 4). Longer duration of antifungal use
and blood culture negativity was observed in
the C. parapsilosis group compared to the C.
albicans group (p:0.02, p:0.01), while
mechanical ventilation was wused more
frequently and mortality rates were higher in
the C. albicans group (p:0008, p:0.01) (Table
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5). We have also observed that prolonged
TPN use and mechanical ventilation increased
mortality rates (p:0.007, p:0.001) (Table 6).
When candida species were analyzed
according to the annual incidence rates of

candidiasis, it was observed that cases of
candidiasis caused by C. albicans were
frequently detected almost every year, while
the incidence of C. parapsilosis gradually
increased within the last 3 years (Figure 1).

Table 1. Demographic and clinical characteristics of the patients

n:41 (%)

Age (mos) 38 (2-192)
Gender

Male 23 (56)
Female 18 (44)
Underlying diseases 40 (97)
Neurologic diseases 15 (36)
Gastrointestinal diseases 13 (31)
Congenital heart disease 4 (10)
Hemato-oncological diseases 3
Renal diseases 2 (5
Metabolic diseases 2 (5
Rheumatologic diseases 1 2
Pediatric Intensive Care Unit 28 (68)
Pediatric Service 6 (14)
Pediatric Surgery 5 (12)
Pediatric Hemato-Oncology 2 (5
Blood 29 (70)
Catheter 4 (10)
Tracheal Aspirates 4 (10)
Abscess 3(7)
Peritoneum 1 (3)
Candida albicans 19 (46)
Non-albicans candida 22 (54)
C. parapsilosis 11 (27)
C. glabrata 6 (14)
C. tropicalis 4 (10)
C. guillermondii 1 (2
Leukocyte counts 11.000 /mm? (1.000-35.700/mm")
Leukocytosis 14 (34)
Neutropenia 8 (20)
Lymphopenia 10 (25)
Thrombocytopenia 15 (36)

C-reactive Protein

Procalcitonin
Hospital stay (days)
Duration of antifungal therapy (days)
Duration of culture negativity (days)
Exitus
Risk factors
Hospitalization
Antibiotics used
Carbapenems
Glycopeptides
Cephalosporins
Aminoglycosides
Chronic diseases
Intensive care unit stay
Central catheterization
Surgery
Total parenteral nutrition
Empirical antifungal therapy
Mechanical ventilation

37 (11-170 mg/L)

15 (0.1-100 ng/mL)
39 (11-87)

19 (8-61)

13 (5-41)

11 (27)

41 (100)
41 (100)
34 (83)
34 (83)
32 (78)
17 (42)
40 (97)
36 (88)
36 (88)
28 (68)
28 (68)
24 (58)
22 (54)
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Urinary catheterization 13 (32)
Steroid Use 13 (32)
Lymphopenia 10 (25)
Neutropenia 8 (20)
Tracheostomy 4 (5)
Immunosuppressive drug use 4 (10)
Hemato-oncologic malignancy 3 ()
Prophylactic antifungal therapy 3 (D)
Immunodeficiency 2 (5
Hemodialysis 2 (5
Table 2. Antifungal resistance patterns of the cases
Fluconazole Caspofungin  Amphotericin Micafungin Voriconazole
B
n S R S R S R S R S R
(%) o) (%) (%) (%) (%) (%) (%) (%) (%)
C. albicans 19 18 1 17 2 19 - 17 2 18 1
95) ) 0 (10)  (100) (90) (10) 95) ©)
C. parapsilozis 11 7 4 6 5 10 1 5 6 10 1
(63) @37 (55 45 (0D © (45) (55) on (€)
C. glabrata 6 3 3 5 1 6 - 5 1 6 -
(50) (50) (83) 17)  (100) (83) 17) (100)
C. tropicalis 4 4 - 4 - 4 - 4 - 4 -
(100) (100) (100) (100) (100)
C. guillenmondii 1 1 - 1 - - 1 - 1 1 -
(100) (100) (100) (100)  (100)
S: sensitive; R: resistant
Table 3. Antifungal treatment regimens
n:41
Targeted treatment regimens:
Amphotericin B 20 (48)
Caspofungin 14 (34)
Fluconazole 4 (9.9)
Voriconazole 2 (4.9)
Micafungin 1 (2.4)
Empirical treatment regimens: 24 (58.5)
Caspofungin 11 (42.3)
Fluconazole 717
Amphotericin B 4 (9.7)
Micafungin 2 (4.9
Prophylactic treatment regimens: 3(7.3)
Fluconazole 2 (4.8)
Voriconazole 1(2.1)
Sequential treatment regimens: 18 (43.9)
Caspofungin—Ampheotericin-B 7 (17)
Fluconazole—Caspofungin 5 (12.1)
Fluconazole— Amfotericin B 2 49
Micafungin— Amfotericin B 2 49
Voriconazole — Amfotericin B 2 (49
Combination treatment 1(2.5)
Amfotericin-B+fluconazole 4(9.8)
Duration of antifungal treatment (days) 19 (8-61)
Duration of culture negativity (days) 13 (5-41)
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Table 4. Comparative evaluation of cases infected with C. albicans and non-albicans Candida spp.

C. albicans non-albicans C. P
Total n: 19 Total n:22
n (%) n (%)
Hospitalization 19 (100) 22 (100) -
Antibiotic use 19 (100) 22 (100) -
Carbapenems 17 (90) 17 (77) 0.2
Glycopeptides 16 (84) 18 (82) 0.5
Cephalosporins 15(79) 17 (77) 0.6
Aminoglycosides 5(26) 12 (55) 0.06
Chronic diseases 18 (95) 22 (100) 0.1
Intensive care unit stay 17 (909 19 (86) 0.5
Central catheterization 18 (95) 18 (82) 0.2
Surgery 14 (74) 14 (64) 0.3
TPN 16 (84) 12 (55) 0.04
Prophylactic antifungal therapy 1 (% 209 0.5
Mechanical ventilation 15 (79) 7(32) 0.03
Urinary catheterization 8 (42) 5(23) 0.1
Steroid use 8 (42) 5(23) 0.1
Lymphopenia 7(37) 3(14) 0.08
Neutropenia 4(21) 4 (18) 0.5
Tracheostomy 2 (10) 209 0.6
Immunosuppressive therapy 3 (16) 1(5) 0.2
Hemato-oncologic malignancies 2 (10) 1(5) 0.4
Hemodialysis 1(5) 29 0.5
Duration of hospitalization (days) 38 (11-61) 40 (15-87) 0.4
Duration of antifungal therapy (days) 17 (8-42) 20 (9-61) 0.3
Duration of culture negativity (days) 10 (5-32) 16 (6-41) 0.05
Exitus 9(47) 209 0.03

Tablo-5. Comparative evaluation of cases infected with C. albicans and C. parapsilosis

C. albicans C. parapsilosis P
Total n: 19 Total n:11
n (%) n (%)
Hospitalization 19 (100) 11 (100) -
Antibiotic use 19 (100) 11 (100) -
Carbapenems 17 (90) 7 (64) 0.1
Glycopeptides 16 (84) 9 (82) 0.6
Cephalosporins 15 (79) 9 (82) 0.6
Aminoglycosides 5(26) 6 (55) 0.1
Chronic diseases 18 (95) 11 (100) 0.1
Intensive care unit stay 17 (909 9 (82) 0.4
Central catheterization 18 (95) 9 (82) 0.2
Surgery 14 (74) 6 (55) 0.2
Total parenteral nutrition 16 (84) 6 (55) 0.09
Prophylactic antifungal therapy 1 (% 2 (18) 0.2
Mechanical ventilation 15(79) 3(27) 0.008
Urinary catheterization 8 (42) 1(9) 0.06
Steroid use 8 (42) 4 (36) 0.5
Lymphopenia 7@37) 1(9) 0.1
Neutropenia 421 1(9) 0.3
Immunosuppressive therapy 3 (16) 1(9) 0.5
Hemato-oncologic malignancies 2 (10) 1(9) 0.7
Hemodialysis 38 (11-61) 39 (10-87) 0.5
Duration of hospitalization (days) 17 (8-42) 24 (9-61) 0.02
Duration of antifungal therapy (days) 10 (5-32) 18 (6-41) 0.01
Duration of culture negativity (days) 9 (47) 1(9) 0.01
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Table 6. Comparative evaluation of survived, and non-survived cases

Survived Excitus (n:11)(%) Total p
(n:30)(%) n:41

Pediatric intensive care unit 18 (60) 10 (91) 28

Pediatric ward 6 (20) - 6

Pediatric surgery ward 4 (13) 109 5 0.2
Pediatric hemato-oncology 2 - 2

Blood 22 (73) 7 (64) 29

Catheter tips 4 (13) - 4

Tracheal Aspirates 1 (3.3) 3(27) 4 0.1
Abscess 2 (6.6) 109 3

Peritoneum 1 (3.3) - 1
Candida albicans 10 (33) 9 (82) 19 0.007
Non-albicans candida 20 (66) 2 (18) 22
Candida parapsilosis 10 (33) 109 11 0.03
Antibiotic use 30 (100) 11 (100) 41 -

Carbapenems 25 (83) 9 (82) 34 0.6

Glycopeptides 24 (80) 10 (91) 34 0.3

Cephalosporins 23 (76) 9 (82) 32 0.5
Aminoglycosides 12 (40) 5(45) 17 0.5
Chronic Disease 29 (98) 11 (100) 40 0.6
Intensive care unit stay 26 (87) 10 9D 36 0.5
Central catheterization 25 (83) 11 (100) 35 0.1
Surgery 19(63) 9 (82) 28 0.2
Total parenteral nutrition 17 (57) 11 (100) 28 0.007
Prophylactic antifungal therapy 3 (10) - 3 0.3
Mechanical ventilation 11 (37) 11 (100) 22 0.001
Urinary catheterization 7 (23) 6 (55) 13 0.06
Steroid use 8 (26) 5(50) 13 0.2
Lymphopenia 5(50) 5(50) 10 0.07
Neutropenia 6 (75) 2 (25) 8 0.6
Immunosuppressive therapy 2 (6.6) 2 (18) 4 0.2
Hemato-oncologic malignancies 2 (6.6) 1(9) 3 0.6
Duration of hospitalization (days) 39 (15-87) 38 (11-61) 39 (11-87) 0.3
Duration of antifungal therapy (days) 19 (8-61) 19 (9-42) 19 (8-61) 0.2
Duration of culture negativity (days) 12 (5-35) 15 (5-41) 13 (5-41) 0.4

ENWEUINNIWOO
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M C. guillenmondii| 0 0 0 0 1 0 0 0 0

C.tropicalis 1 1 0 0 0 1 1 0 0
m C. glabrata 4 1 0 0 0 0 0 0 0
m C.parapsilosis 0 3 2 0 1 0 2 2 1
m C. Albicans 2 2 2 4 2 1 4 1 1

Figure 1. Annual distribution of strains of Candida species
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4. Discussion

In our study, the most common risk factors for
invasive fungal infections were broad-
spectrum  antibiotic = use, history  of
hospitalization, presence of chronic disease,
intensive care unit stay, central
catheterization, TPN use, prophylactic
antifungal use, and mechanical ventilation.
Similarly, Bektas et al. reported that the most
common risk factors for invasive fungal
infections were the presence of chronic
disease, antibiotherapy, urinary and central
catheterization, TPN wuse, and mechanical
ventilation in order of decreasing frequency
(2). Similarly, Yilmaz-Ciftdogan et al.
reported that the most important risk factors
were central catheterization, TPN use, and
antibiotherapy (3). In many pediatric and
adult studies conducted worldwide, the
presence of chronic disease, long-term
hospitalization, TPN use, and central venous
catheterization have been reported as
important risk factors for invasive fungal
infections (5,6). In our study, the risk factors
were similar to those cited in the national, and
international medical literature, but previous
surgery was a more frequently encountered
risk factor compared to the relevant literature
data which may be explained by the greater
number of patients who underwent
gastrointestinal surgery in our study.

In our study, the most prevalent candida
species was C. albicans, followed by C.
parapsilosis. Although C. albicans infection is
seen almost every year, the incidence of C.
parapsilosis infection has increased in recent
years. In many regional and international
studies of children and adults, the most
common invasive fungal infectious agent
differs greatly. Dutta et al, Roilidies et al. and
Bektas et al. reported that the most common
invasive fungal infectious agent was C.
albicans (2,8,9). On the contrary, Yilmaz-
Ciftdogan et al, Devrim et al, Peman et al and
Neu et al emphasized that the most common
causative agent of candidiasis was C.
parapsilosis (3,10-12). Similarly, in our study,
C. albicans was the most commonly identified
strain of candida followed by C. parapsilosis.
The increase in the frequency of C.
parapsilosis infection in both our study and

other studies may be explained by the higher
rates of biofilm formation by this fungus
compared to other fungal agents increasing
the risk of catheter-associated candidemia and
colonization among healthcare workers.

C. parapsilosis and C. glabrata were more
frequently resistant to fluconazole when
compared with C. albicans. Similarly, C.
parapsilosis and C. glabrata were more often
resistant to caspofungin and micafungin rather
than C. albicans. Kazak et al. also reported
fluconazole resistance as 1.4% for C. albicans
and 18.2% for C. parapsilosis (13). In their
multicenter study, Lortholary et al. reported an
increase in echinocandin resistance for C.
parapsilosis strains (14). Belet et al. reported
that fluconazole resistance was higher in non-
albicans candida compared to C. albicans
(15). Many studies have emphasized that non-
albicans candidae have higher resistance to
both azole antifungals and echinocandins
compared to C. albicans, while resistance to
amphotericin B is at a lower level in both
groups (16-22). This fact may be explained by
the increase in resistant candida strains with
the increase in empirical and prophylactic
antifungal use.

In our study, the mortality rate was 27%,
which was higher in the C. albicans group
compared to the non-albicans candida group.
Similarly, Celebi et al. and Cisterna et al.
emphasized that C. albicans infections had
both a more aggressive and mortal course
compared to non-albicans candida infections
(23,24). While TPN use, mechanical
ventilation, and mortality rates were higher in
the C. albicans group, both the antifungal use
and blood culture negativity persisted longer
in the C. parapsilosis group. In their study,
Bektas et al. associated TPN and broad-
spectrum antibiotic use with C. albicans,
while C. parapsilosis was associated with
urinary and central catheterization (2). In our
study, the ability of C. parapsilosis to form a
biofilm resulted in prolongation of treatment
and delayed elimination of this fungal agent
from the systemic circulation in catheterized
cases. At the same time, the higher antifungal
resistance in C. parapsilosis compared to C.
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albicans infections can be explained by the
prolonged duration of treatment and the delay
in achieving a negative blood culture.

Conduction of our study in a single center
with a limited number of cases, using
retrospective study design constituted the
main limitations of our study

In conclusion, invasive fungal infections are
among the most important healthcare-
associated infectious agents and the most
important risk factors include the use of
broad-spectrum antibiotics, prolonged hospital
and intensive care unit stays, central
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Abstract: The differentiation of mesenchymal stem cells (MSCs) into chondrocytes, known as chondrogenesis, is a complex
process that plays a fundamental role in cartilage formation and skeletal development. This study elucidates the
transcriptional dynamics and phenotypic correlations at various stages of chondrogenesis (early, mid, and late) using RNA-
seq data. We focused on the differential expression of transcription factors (TFs) and RNA-binding proteins (RBPs). We
identified critical genes during their highest expression periods and generated heatmaps to visualize these temporal patterns.
Additionally, we conducted a comprehensive analysis of skeletal dysplasia nosology genes, determining their highest
expression periods and phenotypic implications using the DisGeNET database. Our findings reveal that early-stage (D1) gene
expression is linked to craniofacial development and limb formation anomalies, primarily involving genes responsible for
extracellular matrix (ECM) organization and signal transduction. Mid-stage (D7) genes are associated with cartilage matrix
composition and skeletal growth, highlighting roles in chondrocyte proliferation and matrix deposition. Late-stage (D21)
genes are implicated in bone mineral density, cartilage integrity, and joint formation, ensuring the maturation and
functionality of cartilage tissue. This study provides a detailed analysis of gene expression regulators and their phenotypic
correlations during chondrogenesis, offering insights into the molecular mechanisms driving cartilage development and
skeletal dysplasias. Understanding these temporal gene expression patterns enhances our knowledge of chondrogenesis and
aids in developing targeted therapies for cartilage-related diseases. These findings underscore the significance of time-point
analyses in capturing the dynamic regulation of gene expression throughout the differentiation process.

Keywords: Chondrogenesis, Gene Expression Profiling, Skeletal Dysplasia, Transcription Factors (TFs), RNA-Binding
Proteins (RBPs).

Ozet: Kondrogenez olarak bilinen mezenkimal kok hiicrelerin (MKH) kondrositlere farklilagmasi, kikirdak olusumu ve
iskelet gelisiminde temel rol oynayan karmasgik bir siiregtir. Bu ¢aligma, RNA-seq verilerini kullanarak kondrojenezin gesitli
asamalarindaki (erken, orta ve geg) transkripsiyonel dinamikleri ve fenotipik korelasyonlar1 aydmlatmaktadir. Calismada,
Transkripsiyon faktorlerinin (TF'ler) ve RNA-baglayic1 proteinlerin (RBP'ler) diferansiyel ekspresyonuna odaklandik. En
yiiksek ifade donemlerinde kritik genleri belirledik ve bu zamansal kaliplar1 gorsellestirmek igin 1s1 haritalar1 olusturduk.
Ayrica, DisGeNET veri tabanini kullanarak iskelet displazisi nozoloji genlerinin kapsamli bir analizini yaptik, en yiiksek
ekspresyon dénemlerini ve fenotipik etkilerini belirledik. Bulgularimiz, erken evre (D1) gen ifadesinin kraniyofasiyal geligim
ve uzuv olusumu anomalileri ile baglantili oldugunu, oncelikle ECM organizasyonu ve sinyal iletiminden sorumlu genleri
icerdigini ortaya koymaktadir. Orta evre (D7) genleri, kondrosit proliferasyonu ve matris birikimindeki rolleri vurgulayarak
kikirdak matris bilesimi ve iskelet biiyiimesi ile iligkilidir. Geg¢ evre (D21) genleri kemik mineral yogunlugu, kikirdak
biitinligii ve eklem olusumunda rol oynayarak kikirdak dokusunun olgunlagmasini ve iglevselligini saglar. Bu ¢aligma,
kondrogenez sirasinda gen ekspresyon diizenleyicilerinin ve fenotipik korelasyonlarinin ayrintili bir analizini sunarak,
kikirdak gelisimi ve iskelet displazilerini yonlendiren molekiiler mekanizmalar hakkinda fikir vermektedir. Bu zamansal gen
ifadesi modellerinin anlasilmasi, kondrojenez hakkindaki bilgilerimizi artirmakta ve kikirdakla ilgili hastaliklar i¢in hedefe
yonelik tedavilerin gelistirilmesine yardimc1 olmaktadir. Bu bulgular, farklilasma siireci boyunca gen ifadesinin dinamik
diizenlemesini yakalamada zaman noktasi analizlerinin oneminin altin1 ¢izmektedir.

Anahtar Kelimeler: Kondrogenez, Gen ifade Analizi, Iskelet Displazisi, Transkripsiyon Faktérleri (TF), RNA-Baglayici
Proteinler (RBP).

ORCID ID of the authors: BK.0000-0001-5564-4813, MSO. 0009-0002-2971-7032, GI. 0000-0002-2556-
0421, EZT. 0000-0001-6040-6625

Received 05.06.2024 Accepted 01.07.2024 Online published 08.07.2024

Correspondence: Beren KARAOSMANOGLU- Hacettepe University, Faculty of Medicine, Department of Medical Genetics, Ankara,
Tiirkiye. e-mail: berenkaraosmanoglu@gmail.com

Karaosmanoglu B, Ozisin MS, Imren G, Taskiran EZ, Gene Expression Patterns and Phenotypic Associations in Chondrogenesis:
Insights into Skeletal Dysplasia Nosology, Osmangazi Journal of Medicine, 2024;46(4):570-584
Doi: 10.20515/0td.1493433

570


https://orcid.org/0000-0001-5564-4813
https://orcid.org/0009-0002-2971-7032
https://orcid.org/0000-0002-2556-0421
https://orcid.org/0000-0002-2556-0421
https://orcid.org/0000-0001-6040-6625
mailto:berenkaraosmanoglu@gmail.com

Gene Expression Patterns and Phenotypic Associations in Chondrogenesis:

Insights into Skeletal Dysplasia Nosology

1. Introduction

Chondrogenesis is the process through
which cartilage is formed from condensed
mesenchymal stem cells (MSCs)
differentiating into chondrocytes (1). This
process provides the template for bone
formation through endochondral
ossification, which is crucial for skeletal
development (2). Chondrogenesis stages
start with MSC condensation, followed by
chondrocyte differentiation, proliferation,
matrix  production, hypertrophy, and
conclude with mineralization. Each stage is
tightly regulated by a complex network of
transcription factors and signaling pathways
(3). The condensation of MSCs at specific
sites in the developing embryo is the initial
stage of chondrogenesis, mediated by cell-
cell and cell-matrix interactions through cell
adhesion molecules such as N-cadherin and
integrins (4). This condensation progresses
to chondrocyte differentiation influenced by
various signaling molecules and
transcription factors. During this stage, the
commitment of MSCs to the chondrogenic
lineage is marked by the expression of
chondrocyte-specific  markers such as
SOX9, COL2A1, and ACAN. Among these,

SOX9 is the cardinal regulator of
chondrogenesis, essential for activating
other  chondrocyte-specific genes and

maintaining the chondrogenic phenotype
(5). For the proper differentiation and
function of chondrocytes, the presence of
SOX9 is crucial, along with other
transcription factors such as RUNX2,
SOX5, SOX6, MEF2C, and HIF-1a (6-8).

After the initial differentiation,
chondrocytes rapidly  proliferate and
produce the cartilage- specific extracellular
matrix (ECM) components, primarily
composed of collagen type Il, aggrecan, and
other proteoglycans. This ECM provides
cartilage's  structural  framework and
biomechanical properties (2). In the
maturation stage, chondrocytes exit the cell
cycle and undergo hypertrophy,
characterized by increased cell size and the
expression of hypertrophic markers such as
COL10A1 and MMP13 (2).
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Skeletal dysplasias are a heterogeneous
group of disorders characterized by
abnormalities in the size and shape of the
limbs, trunk, and skull, primarily caused by
genetic mutations affecting cartilage and
bone development (9). Mutations in genes
involved in the chondrogenesis process can

result in various disorders, such as
achondroplasia, osteoarthritis, and other
forms of  skeletal dysplasia  (10).

Understanding the molecular mechanisms
underlying chondrogenesis is essential to
elucidate the pathogenesis of skeletal
dysplasias and develop targeted therapies
(11). Investigating and analyzing the
transcriptional dynamics and phenotypic
correlations of the chondrogenesis stages
can provide insights into the development of
the skeletal system and identify potential
therapeutic targets for treating cartilage-
related diseases.

Transcriptomic profiling during
chondrogenesis can reveal critical regulatory
mechanisms. Numerous studies have been
conducted to unravel the complexities of
chondrogenesis  and its  regulatory
mechanisms (12-17). Our study was inspired
by these conceptual works, aiming to
contribute a comprehensive analysis that
serves as a helpful guide for both in vitro
and ex vivo modeling of chondrogenesis. By
concentrating on the differential expression
of transcription factors and RNA-binding
proteins and integrating gene expression
profiles with phenotypic data, we provide
insights that enhance the understanding of
cartilage  development and  skeletal
dysplasias. This approach complements
existing research and addresses the need for
a systematic and detailed framework for
further investigations into cartilage-related
diseases.

RNA-seq data were collected from
mesenchymal stem cells differentiating into
chondrocytes at various times. Gene

Ontology (GO) and functional enrichment
analyses were conducted to pinpoint critical
biological processes and pathways. By
integrating gene expression profiles with
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phenotypic data, this study provides a
comprehensive view of the molecular
mechanisms driving chondrogenesis and
their implications in skeletal dysplasia. The

findings highlight the potential clinical
implications  of understanding  the
molecular basis of skeletal dysplasias,

which can guide the development of targeted
therapies and ultimately enhance patient
outcomes.

2. Materials and Methods
Data Acquisition

The gene expression data used in this study
were obtained from the Gene Expression
Omnibus (GEO) database. A suitable
dataset relevant to chondrogenesis was
selected based on the experimental
conditions and sample availability. We
selected RNA-seq data from the dataset
(GEO accession number: GSE109503)
published by Huynh et al. (2019) (17).

Identification of Differentially Expressed
Genes (DEGS)

The preprocessed data were analyzed using
the integrated Differential Expression and
Pathway analysis (iDEP v1.13) tool, an
online platform for RNA-seq analysis (18).
Log transformation and scaling were
applied to prepare the data for downstream
analysis. Differential gene expression
analysis was performed to identify
significantly upregulated or downregulated
genes at different stages of chondrogenesis.
Statistical thresholds for significance were
set (e.g., adjusted p-value < 0.05, [log2
fold change| >

1) to ensure the robustness of the identified
DEGs.

Gene Ontology and Pathway Analysis

The identified DEGs were subjected to GO
enrichment analysis using iDEP to
determine the biological processes (BP),
cellular components (CC), and molecular
functions (MF) significantly enriched at
each stage of chondrogenesis. The GO
terms were visualized using dot plots and
bar graphs to highlight the critical biological
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themes at each differentiation stage. The
Enrichr platform mapped the DEGs to the
DisGeNET terms to identify potential
phenotypic outcomes associated with the
expression changes (19, 20). This analysis
provided insights into the clinical relevance
of the gene expression patterns observed
during chondrogenesis.

3. Results

In the present study, we utilized Principal
Component Analysis (PCA) to investigate
the transcriptomic evolution during the
differentiation of MSCs over 21 days. The
differentiation process was divided into
three distinct stages: early (D1), mid (D7),
and late (D21), corresponding to days post-
induction of differentiation. PCA revealed a
substantial variation in gene expression
profiles, captured in the first two principal
components, accounting for 62.33% of the
total variance (PC1: 43.47%, PC2: 18.86%)
(Figure 1). At

the early stage (D1), the samples clustered
closely together, indicating a homogenous
transcriptomic profile that deviates from the
undifferentiated state (D0). A sharp shift in
the PCA plot was observed as the
differentiation progressed to the mid-stage
(D7), reflecting the onset of transcriptional
changes associated with the mid-phase
differentiation. By the late stage (D21), the
samples were distinctly separated along both
principal component axes, signifying
extensive transcriptional remodeling that
marks the advanced stages of cell
differentiation. The trajectory of
differentiation from D1 to D21 suggests a
sequential transcriptomic reprogramming.
Samples from DO presented minimal
dispersion, signifying a relatively uniform
expression  profile  characteristic  of
undifferentiated MSCs. Conversely, the
dispersion of points at D21 indicates high
variability, suggesting heterogeneity in cell
populations or a broad spectrum of
differentiation states. The process of MSC
differentiation is collectively accompanied
by dynamic changes in gene expression,
which are reflected in the PCA
representation.



Gene Expression Patterns and Phenotypic Associations in Chondrogenesis:

Insights into Skeletal Dysplasia Nosology

To further delineate the dynamic changes in
gene expression associated with MSC
differentiation, we performed a differential
gene  expression analysis  comparing
sequential stages: undifferentiated to early
(DO to D1), early to mid (D1 to D7), and
mid to late (D7 to D21)., and. Our analysis
identified a substantial number of DEGs
between each stage transition, indicating
active regulation of gene expression
during differentiation. When comparing the
early (D1) to mid (D7) differentiation stages,
we found 2,038 DEGs, with 1,120 genes
upregulated and 918 downregulated. This
change denotes a robust transcriptional
response as the cells progress from the early
differentiation. In the transition from the mid
(D7) to late (D21) stage, there was a
decrease in the number of DEGs to 598, with
402 genes upregulated and 196
downregulated, indicating a consolidation
phase of gene expression changes as
differentiation  progresses. The  most
pronounced changes were observed when
comparing the undifferentiated (DO) to early
(D1) stage, with 4116 DEGs. In this phase,
there was an almost equal distribution of
upregulation and downregulation, with 2062
genes upregulated and 2054 genes
downregulated (Figure 1B). This reflects the
extensive transcriptional reprogramming that
cells undergo  upon induction of
differentiation.

To comprehensively assess the
transcriptomic changes across different
stages of MSC differentiation, we employed
Venn diagrams to illustrate the overlapping
genes that upregulated and downregulated
between the transitions from
undifferentiated to early (DO- D1), early to
mid (D1-D7) and mid to late (D21-D7)
stages. The analysis of upregulated genes
revealed a core set of 13 consistently
upregulated genes across all three
transitions, highlighting potential critical
regulators of MSC differentiation. The
transition from DO to D1 demonstrated the
most extensive change, with 1067 unique
genes upregulated, whereas the transition
from D1 to D7 had 116 unique
upregulations, and from D7 to D21, 898
unique genes were upregulated. Similarly,
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the analysis of downregulated genes
identified a common set of 3 genes
consistently downregulated through all the
stages. The transition from DO to D1
displayed 1164 unique downregulated
genes, indicating a strong downregulation of
genes associated with the undifferentiated
state. The transitions from D1 to D7 and D7
to D21 exhibited 209 and 814 unigque
downregulated genes, respectively (Figure
1C). This distribution underscores the
dynamic nature of gene expression
regulation during MSC differentiation, with
a significant transcriptional shift occurring
at the initiation of differentiation and more
refined changes as differentiation proceeds.
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Figure 1. Comprehensive Transcriptomic Analysis and Differential Gene Expression Profiling.

PCA score plot showing the distribution of
MSC samples at different stages of
differentiation: DO (red circles), D1 (yellow
triangles), D3 (blue squares with a cross),
D7 (purple crosses), D14 (green squares),
and D21 (blue plus signs) (A). Each point
represents a sample labeled with the
differentiation day and replicate number
(e.g., DO_1). The direction and distance of
sample distribution from the origin (DO) to
later time points reflect the magnitude of
transcriptomic changes occurring at each
stage of differentiation, with the trajectory
from D1 (early phase) through D7 (mid-
phase) to D21 (late phase) indicating
progressive transcriptional reprogramming
associated with MSC differentiation. The
bar chart represents the number of DEGs
between consecutive stages of
differentiation: D7 vs. D1, D21 vs. D7, and
D1 vs. DO (B). Upregulation is indicated by
red bars, while downregulation is indicated
by green bars. The number of each bar
indicates the count of DEGs in that
category. The Venn diagrams represent the
upregulated (left) and downregulated (right)
gene numbers during MSC differentiation at
transitions between undifferentiated to early
(D0-D1), early to mid (D1-D7), and mid to
late (D21-D7) stages (C). Each circle
corresponds to a set of DEGs unique to or
shared between the stages, with the
total number indicated within. The numbers
within the overlapping regions of the circles
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indicate the count of DEGs shared between
the stages, reflecting genes commonly
regulated during different phases of
differentiation.

The initial differentiation phase from MSCs
to D1 reveals critical changes in biological

processes,  cellular  components, and
molecular functions (Figure 2). Genes
related to the ECM show significant
upregulation, indicating  that  early
differentiation involves substantial
remodeling of the ECM. Specific
components such as collagen are

upregulated, suggesting initiating structural
changes necessary for differentiation.
Upregulation of genes involved in cell
adhesion implies increased cell-cell and cell-
matrix interactions. Downregulation of
genes involved in transcription and DNA
binding suggests a decrease in general
transcriptional activity, possibly indicating a
shift towards more specific gene expression
patterns. Genes involved in metabolic
processes are downregulated, which may
reflect a metabolic shift as cells begin to

differentiate.  Early  differentiation is
characterized by  significant ECM
remodeling and a shift in metabolic

activities. There is an initial increase in cell
adhesion and structural component genes,
with a concurrent decrease in general
transcriptional and metabolic activity.
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Figure 2. Gene Ontology (GO) Enrichment Analysis for Genes Upregulated and Downregulated at D1 of

MSC Differentiation.

This set of dot plots displays the significant
GO terms associated with genes upregulated
(left panel) and downregulated (right panel)
during the early stage of differentiation.
Each dot represents a GO term, categorized
by biological processes, cellular
components, and molecular functions. The
size of each dot indicates the number of
genes involved, and the color depth signifies
the fold enrichment. The x-axis shows the -
log10(p-value), indicating the statistical

significance of the enrichment. This
analysis elucidates the shift towards
extracellular ~ matrix  remodeling and

decreased transcriptional activities as MSCs
begin to differentiate.

Transition from D1 to D7 during MSC
differentiation, our GO enrichment analysis
identifies prominently regulated BP, CC,
and MF. Continued upregulation of ECM-
related genes, highlighting  ongoing
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matrix remodeling (Figure 3). Increased
expression of genes involved in collagen
fibril organization suggests maturation and
strengthening of the ECM. Upregulation of
genes involved in receptor signaling
indicates enhanced cell communication and
signaling as differentiation progresses.
Continued downregulation of metabolic
process genes, reinforcing the metabolic
shift towards differentiation-specific

activities. Downregulation of genes
involved in phosphorylation and protein
kinase activity, suggesting reduced general
signaling activity and a focus on specific
pathways. Mid-stage differentiation
emphasizes ECM development, particularly
collagen organization, with enhanced cell
signaling. Metabolic processes and general
signaling activities continue to decrease,
indicating a focus on differentiation-
specific functions
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Figure 3. Gene Ontology (GO) Enrichment Analysis for Genes Upregulated and Downregulated from D1 to D7

in MSC Differentiation.

This figure illustrates the significant GO
terms associated with genes that are
upregulated (left panel) and downregulated
(right panel) during the transition from D1
to D7. Each dot represents a GO term, with
dot size indicating the number of genes
involved and color intensity representing the
fold enrichment. The x-axis shows the -
log10(p-value), emphasizing the statistical
significance of the enrichment. The
upregulated genes primarily involved in
extracellular matrix formation and collagen
structure highlight a developmental focus on
tissue architecture. In contrast, the
downregulated genes are associated with
decreased metabolic activities, indicating a
fascinating redirection of cellular resources
toward differentiation-specific functions.
This novel insight adds to our understanding
of MSC differentiation.

MSCs progress from D7 to D21, our
analysis highlights significant regulation of
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critical BP, CC, and MF during the later
stages of differentiation (Figure 4).
Upregulation of ECM structural genes
indicate ongoing ECM maturation and
stability.  Continued  upregulation  of
collagen-related genes, emphasizing the
importance of collagen in later stages of
differentiation. Enhanced signaling receptor
activity, reflecting increased cell signaling
and communication. Protein kinase activity
genes are downregulated, indicating a
reduced reliance on kinase signaling as cells
stabilize in their differentiated state.
Downregulation of genes related to DNA

binding and chromatin organization
suggests a stable and less dynamic
chromatin  state as  differentiation
progresses. Late-stage  differentiation
maintains ECM stability and structural
integrity with ongoing collagen
involvement. Kinase signaling and DNA
binding  activities  further  decrease,
suggesting a  stabilization of the
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differentiated state and reduced dynamic
chromatin changes. These observations
highlight the dynamic and sequential nature
of gene regulation during MSC
differentiation, with a clear progression

from ECM remodeling and metabolic shifts
in the early stages to structural stabilization
and reduced general signaling in the later
stages.
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Figure 4. Gene Ontology (GO) Enrichment Analysis for Genes Upregulated and Downregulated from D7 to

D21 in MSC Differentiation

577



Osmangazi Tip Dergisi, 2024

This figure illustrates the significant GO terms
associated with genes that are upregulated
(left panel) and downregulated (right panel)
during the transition from D7 to D21. Each
dot represents a GO term, where the size of
the dot corresponds to the number of genes
involved, and the color intensity indicates the

associated with decreased metabolic and
signaling activities, reflecting a shift towards
maintaining the differentiated state and
structural organization.

Next step, we focused on the role of
transcription factors (TFs) and RNA-binding
proteins (RBPs) as crucial regulators of gene
expression during the chondrogenesis of
MSCs. By analyzing their expression profiles,
we aim to uncover the regulatory networks
and molecular mechanisms that guide
chondrogenesis. To understand the dynamics
of gene expression regulation, we identified
DEGs at various time points of
chondrogenesis (DO, D1, D7, D21).
Specifically, we focused on TFs and RBPs
that showed significant changes in expression
levels across these points (Figure 5A and B).
The DEGs were categorized based on their
highest expression levels at specific time
points, and heatmaps were generated to
visualize these expression patterns. The
heatmaps of TFs and RBPs revealed distinct
temporal expression patterns, indicating their
roles in different phases of chondrogenesis.

Several key observations emerged from the
analysis: At the early stage of differentiation
(D1), several TFs such as AKNA, ARID5A,
and ASCL2 were upregulated, suggesting
their  involvement in initiating the
chondrogenic program. RBPs such as CHD1L
and DDX41 also showed increased
expression, indicating their potential roles in
post-transcriptional regulation during the
early differentiation phase. The mid-stage of
differentiation (D7) was characterized by the
upregulation of TFs such as E2F7 and
FOXML1, which are known to regulate cell
cycle progression and proliferation. RBPs like
NBEAL2 and HELLS were upregulated,
highlighting their role in maintaining cellular
homeostasis and genomic stability during
chondrogenesis. In  the late  stage
of differentiation (D21), TFs such as NPAS3

fold enrichment. The x-axis represents the -
logl0(p-value), showing the statistical
significance of each term. Upregulated genes
are primarily involved in extracellular matrix
organization and collagen structure, indicating
further maturation and development of the
tissue architecture. Downregulated genes are

and HESX1 showed the highest expression
levels, indicating their roles in terminal
differentiation and maintenance of the
chondrocyte phenotype. RBPs such as
SAMD4A and SRSF12 were prominently
expressed, suggesting their involvement in
stabilizing the differentiated state and
ensuring proper mMRNA processing and
export. The heatmap analysis provided a
comprehensive view of the dynamic changes
in TF and RBP expression during
chondrogenesis. These regulators likely play
critical roles in orchestrating the complex

gene expression programs required to
differentiate  MSCs  successfully into
chondrocytes.

Furthermore, a comprehensive analysis of
the skeletal dysplasia nosology genes
revealed their highest expression levels
during chondrogenesis. The genes were
categorized based on their highest
expression levels, indicating their critical
time points during differentiation (Figure
5C). Genes like SH3PXD2B, SMADA4,
BMP1, NSMCE2, TBX3, PGM3, IFT43,
NMNAT1, and others

showed highest expression levels at D1. This
stage is characterized by enhanced signaling
pathways and transcriptional activity
necessary for initiating chondrogenesis.
Genes including EFTUD2, TXNLA4A,
TBX6, CENPE, LRP4, TCF12, APC2,
SIX2,B3GALTS6, and others showed highest
expression levels at D7. This stage involves
matrix ~ production and  chondrocyte
proliferation,  highlighting genes  that
regulate ECM synthesis and cell cycle
progression. Genes such as PEX7, COL9A3,
MATN3, HSPG2, SLC39A13, WDR60,
COL9A2,ARSE, SLC35B2, and others were
predominantly expressed at D21. These
genes are associated with terminal
differentiation, matrix maturation, and the
establishment  of  cartilage  structural
integrity.
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Figure 5. Heatmap of Gene Expression Levels for TFs (A), RBPs (B), and Skeletal Dysplasia (C) Genes

During Chondrogenesis.

Heatmap illustrating the normalized gene
expression levels of TFs (A), RBPs (B), and
skeletal dysplasia nosology genes (C) at
four distinct time points (DO, D1, D7, D21)
during the chondrogenesis of MSCs. Each
row represents a different gene, and each
column represents a different time point.
The color scale indicates the gene
expression intensity, with red representing
high expression and blue representing low
expression.

The expression patterns of nosology genes
and their correlation with phenotypic
outcomes were analyzed using DisGeNET
and Enrichr (Figure 6). This approach
helped identify the phenotypic
manifestations  associated  with  the
dysregulated genes at different stages of
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chondrogenesis. Genes at D1 showed
strong  associations  with intellectual
disability, short stature, brachydactyly, and
osteogenesis imperfecta. D7  was
characterized by  associations  with
craniofacial abnormalities such as depressed
nasal bridge, retrusion of the lower jaw, and
hypoplastic mandible condyle, alongside
skeletal anomalies like the curvature of the
spine. In the late stage (D21), genes were

prominently — associated with  skeletal
conditions, including osteogenesis
imperfecta, osteochondrodysplasias, and

acquired scoliosis, indicating their critical
role in the final stages of skeletal
development and maintenance. These
associations  suggest a  stage-specific
influence of these genes on skeletal and
craniofacial phenotypes.
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Figure 6. Bar Graph of Phenotypic Associations of Skeletal Dysplasia Genes at Different Stages of

Chondrogenesis.

Bar graph showing the significant
phenotypic  associations  of  skeletal
dysplasia nosology genes at different stages
of chondrogenesis (D1, D7, D21). The x-
axis represents the - log1l0 (p-value) of the
phenotypic associations. Red bars indicate
D1, blue bars indicate D7 and green bars
indicate D21. Higher values on the x-axis
represent stronger phenotypic associations.
This figure highlights the dynamic roles of
these genes across different stages of
chondrogenesis, with distinct phenotypic
implications at each stage.

analyzes the role of gene expression
regulators such as TFs and RBPs, which are
essential for modulating gene
expression patterns that drive cellular
differentiation and development. Using
RNA-seq data at various stages of
chondrogenesis (D0, D1, D7, D21), we
identified DEGs, mainly focusing on the
roles of TFs and RBPs and analyzed
changes in their expression levels. This
approach contributes to our understanding
of the molecular mechanisms of cellular
differentiation processes, highlighting the
potential roles of transcription factors and
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4. Discussion

This study comprehensively investigated the
transcriptional dynamics and phenotypic
correlations of MSCs during
chondrogenesis. Huynh et al. (2019) reveal
the gene expression profiles of MSCs during
chondrogenesis  through high-depth
transcriptomic analysis

(20). Our study uses the same dataset to
focus on Skeletal Dysplasia Nosology genes
and pathway analysis. It comprehensively
RNA-binding  proteins in
therapeutic  strategies for
diseases.

developing
chondrogenic

We observed that genes highly expressed at
the early stage of chondrogenesis (D1) are
specifically related to ECM organization and
signal transduction pathways. These findings
suggest that genes observed at D1 are
associated with craniofacial development
and limb formation. At the early stage, the
synthesis of ECM components and increased
cell-cell interactions play critical roles in
directing cells toward the chondrocyte
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lineage. Furthermore, activation of signal
transduction pathways enables cells to
receive environmental signals necessary to
initiate differentiation (21, 22).

Mid-stage (D7) genes are associated with
cartilage matrix composition and skeletal
growth, suggesting that these genes play
essential roles in maintaining chondrocyte
proliferation and matrix deposition. In
particular, synthesizing matrix components
such as collagen and proteoglycans are
necessary for cartilage tissue to maintain its
structural integrity (23, 24). In the mid-
stage, cells' high proliferative capacity is
essential for forming new and growing
existing cells. Gene expression profiles
observed at this stage show that genes
related to cell cycle regulators and ECM
production are highly expressed.

This study observed significant changes at
the D21 stage of chondrogenesis, especially
in the expression levels of splicing
elements. Up- regulated splicing factors
such as SAMD4A, SAMSN1, SRSF12, and
STIM1 and down- regulated splicing
elements such as CORO1A, DDX39A,
DTL, HELLS, MYEF2, PCBP3, SRSF1,
SRSF3, STRBP, and WDR62 stand

out as critical components of cellular
functions and gene regulation. Changes in
these splicing elements can result in the
appearance of different isoforms of genes,
which play an essential role in regulating
cellular phenotypes and functions (26).
Studying late-stage genes at the isoform
level may be critical for a better
understanding these processes and a
detailed analysis of genetic regulation in
chondrogenesis. Late- stage (D21) genes are
associated with bone mineral density,
cartilage integrity, and joint formation
phenotypes. These genes are critical in
ensuring the maturation and functionality of
cartilage tissue (26). In the late stage,
hypertrophy of cells and initiation of
mineralization processes mark the onset of
endochondral ossification (27). This process
is characterized by hypertrophy of
chondrocytes and mineralization of the
matrix. Among the genes expressed at this
stage, hypertrophic chondrocyte markers
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and mineralization- related genes stand out.

The phenotypic associations observed in
this study highlight the dynamic and stage-
specific roles of skeletal dysplasia nosology
genes during chondrogenesis. Early-stage
genes (D1) are primarily linked to
intellectual and skeletal development
disorders, underscoring the foundational
role of these genes in early cartilage
formation and growth. The mid-stage (D7)
associations with craniofacial anomalies,
such as depressed nasal bridge and retrusion
of the lower jaw, emphasize the critical
period for detailed craniofacial
morphogenesis. This stage is also marked
by active cell proliferation and DNA
replication, as evidenced by the
involvement of genes in mitotic processes
(28). Such activities are crucial for the rapid
expansion and structural organization
necessary for facial and mandibular
development.

Additionally, skeletal anomalies like
curvature of the spine during this period
highlight the significant remodeling and
growth occurring at this stage. In the late-
stage (D21), genes showed strong
associations with severe skeletal conditions
like osteogenesis imperfecta and
osteochondrodysplasias, highlighting their
role in the final maturation and stabilization
of skeletal tissues. The significant
expression of genes associated with these
conditions indicates ongoing differentiation
and mineralization processes, ensuring the
proper formation and maintenance of
skeletal  structures.  These  findings
underscore the importance of temporal gene
expression analysis in understanding the
development of skeletal dysplasias. For
future research, focusing on specific genes
at different stages of chondrogenesis can
provide targeted insights into therapeutic
interventions. The mid-stage (D7) presents a
unique window where interventions could
influence craniofacial development and
correct early skeletal anomalies. This stage's
association with active DNA replication and
mitosis suggests that treatments to modulate
cell proliferation could be highly effective.
In the context of in vitro and ex vivo
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modeling, these results provide a framework
for developing stage-specific models that
can accurately replicate the dynamic

intricate mechanisms of skeletal
development and dysplasia.

By observing the expression of nosology
genes during chondrogenesis, we aimed to
gain insights into the phenotypic
consequences of gene expression changes at
different stages. We observed that genes
highly expressed in the early stage are
associated with craniofacial development
and limb anomalies. In contrast, genes
expressed in the middle stage are associated
with cartilage matrix composition and
skeletal growth. Genes highly expressed in
the late stage are associated with bone
mineral density, cartilage integrity, and joint
formation phenotypes. These findings are
essential in understanding the molecular
basis of various skeletal dysplasias and
developing targeted therapies for these
diseases.

The findings of this study highlight the
dynamic and stage-specific expression of
gene expression regulators in
chondrogenesis. New insights into the role
of transcription factors and RNA binding
proteins contribute to a better understanding
the molecular mechanisms of
chondrogenesis and skeletal dysplasias.
Furthermore, the data obtained in this study
may help identify new targets for
diagnosing and treating cartilage-related
diseases.

This study examined the gene expression
dynamics and phenotypic correlations of
human MSCs in chondrogenesis. However,
focusing solely on chondrogenesis is a
limitation. ~ Simultaneously  examining
osteogenesis and chondrogenesis and their
combined analysis in skeletal dysplasias
would provide more comprehensive and

valuable information. Osteogenesis and
chondrogenesis are critically
interrelatedprocesses in skeletal

development (29). Analyzing the genes and
signaling pathways involved in both
processes may help us better understand the
molecular basis of skeletal dysplasias and
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processes of chondrogenesis. Such models
can be invaluable for testing potential
therapeutic agents and understanding the
develop more effective treatment strategies.

Future research should adopt integrative
approaches that examine osteogenesis and
chondrogenesis together. Such approaches
should include detailed analyses of gene
expression profiles, cellular and phenotypic
changes, and functional analysis of gene
regulators like transcription factors and
RNA- binding proteins. This comprehensive
study of gene regulatory networks and
signaling pathways will better understand
the molecular mechanisms underlying cell
differentiation and contribute to developing
new approaches to treat diseases such as
skeletal dysplasias.

Furthermore, analyzing both processes
together will allow a more detailed and
accurate classification of different types of
skeletal dysplasia. This information could
contribute to developing new approaches to
manipulating chondrogenesis

and osteogenesis,
enhancing our understanding of skeletal
development and improving clinical
applications. Understanding the dynamic
regulation of gene expression throughout the
differentiation process is vital, and time-
point analyses are essential in capturing
these changes.

This study has taken an essential step in
understanding the molecular basis of
cartilage  development and  skeletal
dysplasias by comprehensively analyzing
gene  expression dynamics  during
chondrogenesis and  their  phenotypic
implications. The findings provide a
valuable reference point for future studies
on chondrogenesis and skeletal dysplasias.
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Eriskin Bagisiklamada Kagan Firsatlar

Missed Opportunities in Adult Immunization

Hasip Kahraman

Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Anabilim Dals,
Eskisehir, Tirkiye

Ozet: Cocukluk dénemi ast programlarinmn yaygin kullanimi ile gok sayida bulasict hastaligim morbidite ve mortalitesi énemli
6lgiide azaltilabilmistir ancak eriskin yas grubunda as1 ile 6nlenebilir hastaliklar halen 6nemli bir halk saglig: sorunu olmaya devam
etmektedir. Bu ¢alismada, agilama endikasyonu bulunan eriskin yas grubundaki kisilerin altta yatan risk faktorlerine gére agilanma
oranlarinin degerlendirilmesi amaglanmustir. Bu c¢aligmada 01.04.2024-30.04.2024 tarihleri arasinda enfeksiyon hastaliklart
poliklinigine basvuran 18 yas ve iizeri olgular retrospektif olarak degerlendirilmistir. Olgularin yas gruplar1 veya altta yatan risk
faktorlerine (diyabet, malignite, kronik akciger, renal veya kardiyak hastalik, saglik ¢alisan1 vb.) gore asilama endikasyonlar1 ve
agilama oranlari degerlendirildi. Poliklinigimizde degerlendirilen 495 olgunun %56'sin1 kadin hastalar olustururken, yag ortalamasi
46,1 £ 18,1 yil idi. Olgularin %19,6'st 65 yas ve iizerindeydi ve %15,2'sinin asilanmaya engel bir durumu bulunmaktaydi.
Poliklinige bagvuran 177 kiside kronik hastalik saptanmazken, 201 olguda bir, 117 olguda ise iki veya daha fazla kronik hastalik
mevcuttu. Kronik hastaliklar arasinda en yaygin olanlar diyabet, hipertansiyon, HIV, otoimmiin hastaliklar ve malignitelerdi.
Olgularin son 10 y1l i¢indeki agilama durumlarina gore en yaygin uygulanan asilar Covid-19, difteri/tetanoz ve pnomokok asilartyd.
Asilama endikasyonlar1 benzer olmasina ragmen, tiim hasta gruplarinda influenza asisinin pnomokok asisina kiyasla daha diisiik
seviyelerde uygulandigi goriildii. Saghk hizmeti sunucularmnin eriskin asilamasi konusunda farkindaliklarini artirmak, erigkin
bagisiklama polikliniklerinde danigmanlik hizmetlerinin gii¢lendirilmesi, astya erisim kolayliginin saglanmasi ve toplum bilincinin
artirilmasi agilamada kagan firsatlarin 6niine gegilmesinde onemli bir katki saglayacaktir.

Anahtar Kelimeler: Eriskin bagisiklama, Streptococcus pneumoniae, influenza viriis, pnémokok

Abstract: The widespread utilization of childhood vaccination programs has significantly reduced the morbidity and mortality of
numerous infectious diseases. However, vaccine-preventable diseases in the adult population continue to pose a significant public
health challenge. This study aimed to assess vaccination rates among adults with vaccine indications based on underlying risk
factors. This study retrospectively evaluated cases aged 18 and over who attended the infectious diseases outpatient clinic between
April 1, 2024, and April 30, 2024. The vaccination indications and vaccination rates were evaluated based on the age groups of the
cases and underlying risk factors such as diabetes, malignancy, chronic lung, kidney or heart diseases, and being healthcare workers.
Among the 495 cases evaluated in our clinic, 56% were female patients, and the mean age was 46.1 + 18.1 years. 19.6% of the cases
were 65 years and older, and 15.2% had a condition that contraindicated vaccination. While no chronic diseases were detected in
177 individuals, 201 had one chronic disease, and 117 had two or more chronic diseases. The most common chronic diseases
included diabetes, hypertension, HIV, autoimmune diseases, and malignancies. Based on the vaccination status of the cases over the
past 10 years, the most commonly administered vaccines were for Covid-19, diphtheria/tetanus, and pneumococcal vaccinations.
Despite similar vaccination indications, influenza vaccine was administered at lower rates compared to pneumococcal vaccine
across all patient groups. Increasing awareness among healthcare providers about adult vaccination, strengthening counseling
services in adult immunization clinics, ensuring vaccine accessibility, and raising community awareness will contribute significantly
to addressing missed opportunities in vaccination.
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1. Giris

Cocukluk cag1 agilama programlari ile bir¢ok
bulasici hastaligin morbidite ve mortalitesi
biiyilik olclide azaltilabilmistir (1). Eriskin yas
grubundaki olgularin pnémokok, influenza,
difteri, tetanoz, aselliiler bogmaca, hepatit A
ve B, kizamik, kabakulak, kizamik¢ik,
sucicegi, zoster, meningokok, Haemophilus
influenzae B, human papilloma virlis gibi

asilar icin degerlendirilmesi ve as1 icin
endikasyonu olan olgularin  asilanmasi
onerilmektedir (2). Pediyatrik agilama

programlarinda goriilen basarilarin  aksine,
yilda yaklasik  40.000-80.000  yetiskin,
influenza virlis, pnomokokal hastalik ve
hepatit B gibi asiyla Onlenebilir hastaliklar
nedeniyle hayatin1 kaybetmektedir (3).

Gunlimiizde erigkin yas grubunda kullanilan
agilar, tim erigkinlere uygulanan ve risk
grubunda bulunan (komorbidite,
immiinyetmezIlik, seyahat, meslek, yas vb.)
eriskinlere uygulanan asilar olarak iki grupta
degerlendirilebilir. Yasa temelli asilama
Onerileri, bulagici hastaliklara yakalanma
riskinin arttigi yasam donemlerine dayali
olarak  gelistirilmistir. ~ Ozellikle invaziv
pnomokokal hastaliklarin (IPH) 6nlenmesi
icin, konjuge pndmokok asilarinin ¢ocukluk
cagl rutin agilama programlarinin yani sira, 65
yas iizerindeki eriskinlerde de uygulanmasi
onerilmektedir (1,4).

Risk gruplar1 ve hedef popiilasyonlar
tanimlanmig olmasina ragmen, erigkin yas
grubundaki olgularda gelisen enfeksiyonlar
ciddi bir halk sagligi sorunu olmaya devam
etmektedir. Mevcut asilarin yetiskin bireylere
uygulanma oranlari, ¢ocuklara oranla 6nemli
Olciide daha diisiiktiir. Ulusal yetigkin asilama
hedefleri ile gercek asilanma oranlari arasinda
onemli farklar bulunmaktadir (3). Bu
konudaki  ornekler  degerlendirildiginde,
Amerika Birlesik Devletlerinde 65 yas ve
iizerindeki bireylerin = %90 min  influenza
viriisiine karsi asilanmasi hedeflenmis, ancak
sadece %68'inin asilandigr goriilmistiir. (5).
Diger asilardaki durum degerlendirildiginde,
19-64 yas grubunda tetanoz/difteri/aselliiler
bogmaca (Tdap) asilanma oran1 %15,6, 60 yas
iizerindeki eriskinlerde zona asis1 uygulama
orani %20,1, 19-26 yas grubundaki kadinlarda
human papilloma viriis (HPV) asilama orani

%34,5 ve 65 yas iizerindeki
pnomokok asist uygulanma orani
olarak saptanmustir (6).

kisilerde
%59.,9

Diinya Saglik Orgiitii (DSO), asiya uygun ve
gecerli bir kontrendikasyonu olmayan bir
kisinin, saglik hizmeti tesisini ziyaret ettigi ve
Onerilen agilarin uygulanmadigi her durumu
as1 i¢in kacirilmig firsat olarak tanimlamustir
(7). Ulkemizde eriskin asilama uygulamalari

genellikle aile hekimlikleri ve erigkin
bagisiklama poliklinikleri araciligryla
yirtitilmektedir. Ancak bu poliklinikler
sikikla ~ag1  uygulama alanlart  olarak

kullanilmakta ve bu alanlarda nadiren as1
danismanligi verilmektedir. Bu ¢alismada
enfeksiyon hastaliklar1 poliklinigine bagvuran
kisilerin gilincel asilanma durumlarinin, asi
endikasyonlarinin ve mevcut risk faktorlerine
gore eksik asillarinin  degerlendirilmesi
amaglanmustir.

2. Gerec ve Yontem

Bu ¢alismada 01.04.2024-30.04.2024 tarihleri
arasinda enfeksiyon hastaliklar1 poliklinigine
bagvuran 18 yas ve lzerindeki olgular
retrospektif olarak degerlendirilmistir.
Calismaya dahil edilen 495 olgunun klinik ve
laboratuvar  verilerine,  bilgi  yOnetim
sistemindeki elektronik medikal kayitlardan,
asilanma durumlarina ise ulusal as1 takip
sisteminden ulasildi.

2.1.Tanimlamalar

Olgularin asilama endikasyonlar1 "Advisory
Committee on Immunization Practices
(ACIP)" ve “Enfeksiyon Hastaliklari ve
Klinik Mikrobiyoloji Uzmanhik Dernegi
(EKMUD) Eriskin Bagisiklama Rehberi
2024”  oOnerilerine  gbére  belirlenmistir.
Olgularin agilama i¢in kagirilmig firsatlarin
degerlendirilmesi amaciyla, son 10 il
igerisinde  hastanemize yapilan basvuru
kayitlart incelenmistir.

Pnomokok asis1 igin endikasyonlar: Altmig
yas ve ilizerindeki kisiler, kronik akciger

hastaligi, kronik kardiyovaskiiler hastalik,
diyabetes mellitus (DM), kronik karaciger
hastaligi,  bakimevinde  kalan  kisiler,
fonksiyonel = veya  anatomik  aspleni,
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Eriskin bagisiklama

immiinsupresif hastaliklar, koklear implantlar,
beyin-omurilik sivis1 (BOS) kagaklari, insan
immiin yetmezlik viriisii (HIV) enfeksiyonu
olarak belirtilmistir (2,4).

Influenza viriis as1 endikasyonlari: Altmis bes
yas ve iizerindeki kisiler, gebe kadinlar, astim,
kalp hastaliklari, endokrin hastaliklar, kronik
akciger hastaliklari, kan hastaliklari, karaciger
hastaliklari, bobrek hastaliklari, metabolik
hastaliklar, norolojik hastaliklar,
immiinsupresyon, obezite, saglik caliganlari
ve yliksek riskli bireylere bakim veren kisiler
olarak tanimlanmustir (4).

Hepatit A as1 endikasyonlari: Risk altindaki
gruplar (kronik karaciger hastaligi, pihtilasma
faktor bozuklugu olan hastalar, HIV/AIDS
olgulari, solid organ ve kemik iligi nakli
adaylar1 ve alicilart ile kanalizasyon iscileri)
basta olmak {izere bagisik olmayan herkesin
agilanmas1  Onerilmektedir (4). Poliklinik
basvurusu sirasinda serolojik inceleme yapilan
olgular hepatit A as1 endikasyonlari agisindan
degerlendirilmistir.

Hepatit B as1 endikasyonlari: 18-60 yas
araligindaki  bagisik  olmayan  herkesin
asilanmasi1 Onerilmektedir, 60 yas ve iizerinde
hepatit B enfeksiyonu agisindan risk altindaki
gruplarin  (Saglik c¢aligsanlari, hemodiyaliz
hastalari, solid organ nakli ve kemik iligi nakli
adaylart ve alicilari, stk kan ve kan {iriinii
kullanmak zorunda kalan kigiler, damar igi
uyusturucu kullananlar, Hepatit B ile ev igi
temast olan kisiler, cok sayida cinsel partneri
olanlar, hepatit B disinda kronik karaciger
hastaligi  olan  kisiler vb.) asilanmasi
onerilmektedir (2,4). Poliklinik bagvurusu
sirasinda serolojik inceleme yapilan olgular
hepatit B as1 endikasyonlar1 agisindan
degerlendirilmistir.

Meningokok as1 endikasyonlari: Anatomik
veya fonksiyonel aspleni, kompleman
eksiklikleri olanlar, kompleman inhibitorii
(eculizumab, ravulizumab vb.) kullananlar,
HIV enfeksiyonu, meningokok hastaliginin
hiperendemik veya epidemik oldugu bolgelere
seyahat eden kisiler, yurtlarda kalan {iniversite
ogrencileri, askerlik gdrevini yapan acemiler
olarak tanimlanmistir (4).

Diger asilar: Tetanoz ve difteri (Td)
asilama plani, ii¢ doz primer asilama sonrasi
her 10 yilda bir Td rapeli ile asilama Onerilir
(4). Daha once Covid 19 asist uygulanan
kisilere tek doz 2023-2024 covid varyant agisi
uygulanmasi Onerilmektedir 2).
Kizamik/kizamik¢ik/kabakulak  (KKK) ve
sucicegine karsi bagisikligt olmayan biitiin
erigskinler  asilanabilir  (4) Haemophilus
influenzae tip B (Hib), fonksiyonel ya da
anatomik aspleni ve kok  hiicre
transplantasyonu durumlarinda endikedir (4).

2.2. istatistiksel analiz

Tanimlayic istatistikler; kategorik degiskenler
icin say1 ve ylizde olarak, siirekli degiskenler
icin normal dagilima uyanlar ortalama ve
standart sapma olarak verilmistir. Analizler
SPSS 22.0 (IBM Corporation, Armonk, New
York, United States) programi ile yapilmus,
kategorik verilerin ¢oklu karsilastirmasinda
Pearson ve Pearson kesin (Exact) ki-kare
testleri uygulanmustir. iki yonlii p degeri<0.05

diizeyi istatistiksel olarak anlamli kabul
edilmistir.
3. Bulgular
Calisma siiresi boyunca poliklinigimizde

degerlendirilen 495 olgunun 277’si (%56)
kadin hastalardan olugmaktadir. Olgularin yas
ortalamasi 46,1 + 18,1 (minimum: 18,
maksimum: 93) idi. Calismaya dahil edilen
olgularin 97'si (%19,6) 65 yas ve lizerindeki

olgulardan olusmaktaydi. Hastalarin
%15,2'sinin poliklinigimize bagvurusu
sirasinda agilama yapilmasina engel teskil
edecek ciddi enfeksiyon belirtileri

bulunmaktaydi. Calismaya dahil edilen tiim
olgularin son 10 yilda hastanemize toplam
13.860 basvuru yaptigi goriilmiistiir. Ortalama
bagvuru sayist 28,4 + 40,1 olup, verilerin
ortancasi 15,0 (minimum 1, maksimum 328),
(25. yiizdelik dilimi 7,0 ve 75. ylizdelik dilimi
33,0) olarak tespit edilmistir.

Poliklinige basvuran 177 kiside herhangi bir
kronik hastalik belirlenmedi, 201 olguda bir
komorbidite tespit edilirken, 117 olguda ise
iki veya daha fazla kronik hastalik Oykiisii
mevcuttu. Olgularin 87'sinde hipertansiyon,
74'inde DM, 58'inde HIV hastaligi, 51'inde
otoimmiin/bag doku hastalifi, 44'linde
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hematolojik/solid organ malignitesi, 40'inda
kronik kardiyovaskiiler hastalik, 23'linde
kronik renal hastalik, 14'iinde serebrovaskiiler
hastalik Oykiisii mevcuttu. Degerlendirilen
olgularin 22'si saghk calisani, altis1 ise
splenektomi Oykiisiine sahipti.

Olgularm son 10 yil igindeki asilama
durumlar degerlendirildiginde 473 kisiye
Covid 19, 218 olguya difteri/tetanoz, 126
olguya pnomokok, 91 olguya hepatit B, 70
olguya hepatit A, 47 olguya influenza virts,
38 olguya KKK, 28 olguya meningokok, 13
olguya HPV, dokuz olguya Hib, dokuz olguya
5’li karma asi, alti olguya sugigegi asisi
uygulanmis oldugu goriildii.

Pnémokok asisi olan olgularin 117’sinde
asilama i¢in uygun endikasyon bulunurken,
dokuz olguda asilama nedeni anlagilamadi.
Pnoémokok asilamasi i¢in en sik endikasyonlar
degerlendirildiginde, 51 olgu >65 yas veya ek

Tablo1. As1 endikasyonu olan ve agilan olgular

hastalik olmasi, 27 olgu HIV, 14 olgu DM, 13
olgu ise otoimmiin/bag doku hastaligi, 10
olguda ise maligniteydi. Influenza viriis asis1
uygulanan 42 olguda uygun endikasyon
bulunurken bes olguda asilama igin
endikasyon saptanmadi. Influenza viriis asisi
uygulamast i¢in en sik endikasyonlar
degerlendirildiginde, dokuz olgu >65 yas veya
ek hastalik olmasi, 12 olgu HIV, dort olgu
diyabet ve alt1 kisi ise saglik calisani olmasi
nedeniyle asilanmistir. Meningokok asist 21
kisiye endemik bolgeye seyahat, alti kisiye
splenektomi, bir kisiye ise HIV enfeksiyonu
endikasyonu ile yapilmistir. Ulkemizde geri
O0deme kapsamina girmeyen HPV asisinin, 21-
43 yas araligindaki 13 kadin hastaya
uygulandig1 goriilmiistiir. Tablo 1°de giincel
asilama Onerilerine gore, as1 endikasyonu olan
olgular ve asilama oranlari, Tablo 2’de ise
altta yatan risk faktorlerine gore olgularin
asilanma oranlar1 6zetlenmistir.

As1 Endikasyonu Asilanan

olan olgular

olgular

Covid 19 495 473 (%95,5)
Difteri/tetanoz 495 218 (%44)
Pnémokok 264 117 (%44,3)
Influenza viriis 298 42 (%14,1)
Hepatit A* 104 70 (%67,3)
Hepatit B* 198 91 (%45,9)
KKK* 51 38 (%74,5)
Sugicegi* 10 6 (%60)

*Serolojik olarak degerlendirilen olgular dahil edilmistir.

Tablo 2. Farkli risk grubunda olan olgularin agilanma oranlari

Olgu Pnémokok influenza Hepatit B Hepatit A Covid19 Difteri/tetanoz
sayist  n(%) n(%) n(%) n(%) n(%) n(%)
>65 yas 97 51 (52,5) 99,2) 6/28* (21,4)  0/0 94 (96,9) 21 (21,6)
DM 74 38 (51,3) 8(10,8) 7/25%* (28) 0/0 73 (98,6) 14 (18,9)
HIV 58 29 (50) 13 (22,4)  17/24*(70,8) 16/24* 56 (96,5) 22 (37,9)
(66,6)
Otoimmiin/bag 51 16 (31,3) 3(5,9) 6/29* (20,6) 1/3* (33,3) 47 (92,1) 16 (31,3)
doku hastaligt
Malignite 44 21 (47,7) 49,1 9/27*(33,3)  4/5*(80) 43 (97,7) 11 (25)
Kardiyovaskiiler 40 22 (55) 3(7,9) 4/13*(30,8)  0/0 39 (97,5) 8 (20)
hastalik
Kronik renal 23 11 (47,8) 6 (26,1) 10/12* (83,3)  0/0 23 (100) 5(21,7)
hastalik
Kronik hepatit B 44 10 (22,7) 2 (4,5 0/0 3/7* (42,8) 42 (95,4) 15 (34,1)

* Serolojik olarak degerlendirilen olgular dahil edilmistir.
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4. Tartisma

Koruyucu hekimlik uygulamalarina sinirh
erisim, asiyla Onlenebilir hastaliklarin 6nemi
ve etkisine yeterince dikkat edilmemesi,
eriskin popiilasyonun ve hekimlerin erigkin
bagisiklama konusunda bilgi ve
farkindaliginin yeterli olmamasi, planlama ve
uygulama altyapisinin bulunmayist gibi ¢ok
cesitli sorunlar nedeniyle eriskin
bagisiklamada agilama hedeflerine
ulagilamamaktadir  (3). Ulkemizde, eriskin
bagisiklama aile sagligi merkezleri ve eriskin
bagisiklama poliklinikleri aracilifiyla
yiriitiilmektedir ancak bu merkezlerin gorev
ve sorumluluklar1 net olarak belirlenmemistir.
Aile saghg merkezlerinin ve erigkinlerin
kronik hastaliklarinin izlendigi alt uzmanlik
alanlariin asilama konusundaki rol ve
sorumluluklarinin tanimlanmasi ve olgularin
agllama merkezlerine yonlendirilmesi, bu
alandaki eksiklikleri gidermede etkili olabilir.
Calismaya dahil edilen olgularin, gecmis
donemde gerceklesen c¢ok sayida hastane
basvurusuna ragmen, hedeflenen asilanma
oranlarma ulasilamamis olmast da bu
bulgular1 desteklemektedir.

Erigkin bagisiklama programinda, hangi risk

gruplarma  hangi asilarin  uygulanacagi
belirlenmistir. Pnémokok ve influenza viriis
asgilart  igin  >65 ve {izeri Dbireyler,

immiinsupresyon veya kronik hastalik gibi
faktorler tanimlanirken, hepatit A ve B igin
bulags yollarma ve koruyucu hekimlik
uygulamalarina  spesifik  olarak, saglik
calisanlari, hemodiyaliz hastalari, solid organ
veya kemik iligi nakli aday ve alicilari, sik
kan ve kan iiriinii kullanmak zorunda kalan
kisiler, damar i¢i uyusturucu kullananlar gibi
gruplar tanimlanmistir. Covid 19, difteri ve
tetanozda ise yas ve altta yatan hastaliklardan
bagimsiz olarak tiim popiilasyonun agilanmasi
hedeflenmistir  (4,8). Poliklinigimize
basvuran olgularin yaklasik tgte ikisini, >65
yas ve lizeri, immiinsupresyon veya kronik
hastalik gibi ek risk faktorlerine sahip olgular
olusturmaktadir.  Ayrica ¢ogu  olgunun
poliklinige bagvurusu sirasinda, asilamaya
engel bir durumunun olmamasi, enfeksiyon
hastaliklar1 polikliniklerini, kisilerin eksik
asilarmin degerlendirilmesi ve planlanmasi
acisindan  uygun bir alan  oldugunu
gostermektedir.

Diinya Saglik Orgiitii verilerine gére Covid-19
asis1 uygulanma oranlar iilkeler arasinda
belirgin farkliliklar (%5-100) gostermektedir.
Ulkemizde en az bir doz Covid-19 asisi
uygulanma oraninin %69 oldugu belirtilmistir
(9). Calismamiza dahil edilen olgularin biiyiik
bir c¢ogunlugunun Covid-19 agisindan
asilandig1 saptanmistir. Avrupa iilkelerinde
cocukluk cagi asilamalarinda DBT asilama
oranlart  %91-99 arasinda degismektedir.
Tetanoz/difteri agisinin rapel doz Onerileri
tilkeler arasinda farkliliklar (5-20 y1l)
gostermektedir (10). Ulkemizde ¢ocukluk cag
asilamasi tam olan erigkinlere 10 yilda bir Td
rapel dozu Onerilmesine ragmen c¢alismaya
dahil edilen olgularin yaklasik %60’mna son 10
yil igerisinde rapel doz uygulanmadig
goriilmiigtiir. T/d asisinin riskli temas ve
gebelik durumlarina ek olarak, rapel doz
acisindan degerlendirilmesi asilanma
oranlarinin artmasina katki saglayacaktir.

Amerika Birlesik Devletleri’nde, pnomokokal
hastalik agisindan risk faktorii olan bireylerde,
2020 yili i¢in pndmok asilama hedefi %60
olarak belirlenmis ancak yapilan ¢aligmalarda
pnomokok asilanma oranlarimin  %4,9 ile
%30,5 arasinda degistigi belirtilmigtir (11).
Ulkemizde farkli risk gruplarinda yapilan
calismalar degerlendirildiginde pndmokok
asitlanma oranlarinin = %3-14,4, influenza
asilanma oranlarinin ise %10-31,4 arasinda
oldugu gorilmiistir (12-14). Calismamizda
asilama icin endikasyonu olan bireylerin
pnomokok asilama orami %44, influenza
agilama orani ise %14 olarak bulunmustur.
Pnomokok ve influenza viriisii agilamasindaki
endikasyonlarin benzer Ogeler icermesine
ragmen, bagisiklama oranlarindaki bu farklilik
dikkat c¢ekicidir. Bu durumun yetigkin
agilarinin giivenilirlik ve etkinligi
konusundaki belirsizlik veya bilgi eksikligi ile
iligkili olabilecegi disiiniilmistiir. Poliklinik
bagvurusu sirasinda serolojik testleri istenen
ve degerlendirme sonucunda hepatit A asilama
endikasyonu olan olgularmn %67'sine, hepatit
B asilama endikasyonu olan olgularin ise
%46's1na a1 uygulandigl gorilmistiir.

Yapilan c¢aligmalarda, altta yatan risk
faktorlerine gore asilanma oranlarimin farklilik
gosterdigi  bildirilmistir. ~ Ostropolets  ve
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arkadaslarinin pnémokok agilama
endikasyonu olan 19-64 yas grubundaki
olgular1 degerlendirdikleri bir ¢alismada, HIV
tanili olgularin  %33,7'sinin takibinin ilk
yilinda, %67'sinin ise 5 yil i¢inde asilandigi
goriilmiigtiir. Benzer sekilde, diyabet tanili
olgularda bu oranlar sirasiyla %9,4 ve %29,9,
kronik akciger hastalifinda %6,4 ve %?22,5,
kronik bdbrek yetmezligi olgularinda ise %5,2
ve %21,9 olarak belirtilmistir (11). Isvigre'de
yapilan bir calismada, 18-39 yas araliginda,
40-64 yas araliginda ve 65 yas ve iizerindeki

bireylerde pnomokok asilama  oranlar
sirastyla %3, 9%3,2 ve %9,6 olarak
saptanmistir.  Kronik  akciger  hastaligi

olanlarda bu oran %14,8, immiin yetmezligi
olanlarda %27,1, diyabetli bireylerde %11,6,
kalp, karaciger veya bobrek hastaligi
olanlarda %25,9 ve birden fazla ek hastalig
olanlarda ise %25,9 olarak bulunmustur.
Calismamizda, >65 yas, diyabet, HIV, kronik
renal/kardiyovaskiiler hastalik ve malignite
olgularinda pnomokok asilanma oranlar
benzer (%47,8-%55) olarak bulunmustur.
Otoimmiin veya bag doku hastalig1 ile izlenen
ve immiinsupresif tedavi kullanan olgularda
asillanma  oran1  daha  dlisik  olarak
bulunmustur.

Influenza ve pnémokok asilama oranlari
karsilastirildiginda, tiim hasta gruplarinda
influenza asisinin pnémokok asisina kiyasla
daha diisiik seviyelerde uygulandigi ve bu
farkin kronik renal yetmezlik olgulan
haricinde istatistiksel olarak anlamli oldugu
goriildii (p<0,05). Kronik renal yetmezligi
veya HIV tanisi olan olgularda hepatit B ve
influenza viriis asilamasinin, diger
komorbiditesi olan olgulara oranla daha
yiiksek  oldugu  belirlenmistir. ~ Farkli
komorbidite gruplarinda bagisiklama
oranlarinin  degiskenlik  gdstermesi, alt
uzmanlik alanlarinda asilama ag¢isindan
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Research Article / Arastirma Makalesi
Travmatik Kemik Cikig1 Olgularinin Adli Tibbi Degerlendirilmesi

Immunization Forensic Medical Evaluation of Traumatic Bone Dislocation Cases

YUmit Simsek, “Erdem Atalay, *Aytek Hiiseyin Celiksoz, *Kenan Karbeyaz
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Ozet: Tiirk Ceza Kanunu’nda, yaralanma nedeni ile kemik ¢ikigi olugmast halinde cezanin artirilacag belirtilmistir. Bu ¢alismada,
Adli Tip Anabilim Dali’na yansiyan travmatik ¢ikik olgularinin degerlendirilmesi, olay tiirlerinin, olgulara ait demografik verilerin
ve adli rapor iceriklerinin literatiirle paylasilmasi amaglanmistir. Calismamizda 1 Ocak 2014 ile 1 Ocak 2024 tarihleri arasindaki 10
yillik donemde Adli Tip Anabilim Dali’na bagvuran tiim travmatik ¢ikik olgulari retrospektif olarak degerlendirilmistir. Olgularin,
yas, yas grubu, cinsiyet, olay tiirii, olay orijini, ¢ikigin lokalizasyonu, eslik eden diger bulgular, tedavi tiirii, tedavi oldugu bolim,
hastanede yatma siiresi, adli rapor igerikleri incelenmistir. 10 yillik dénemde Anabilim dalimiza 138 travmatik kemik ¢ikig1 olgusu
bagvurmustur. 138 olgunun 97’sinin (% 70,3) erkek oldugu, yas ortalamasinin 29,5+7,2 oldugu belirlenmistir. Yaralanmalarin
76’sinm (% 55,1) kaza, 62’sinin (% 44,9) etkili eylem nedeniyle meydana geldigi saptanmigtir. En sik travmatik omuz ¢ikig
olgusuna rastlanilmistir (=31, % 22,5). Sunulan c¢alismada elde edilen bulgular, adli travmatolojiyi ilgilendiren literatiirle genel
olarak uyumlu bulunmustur. Kemik ¢ikig: olgularinda, radyolojik bulgular, ortopedi basta olmak tizere ilgili bolimlerin muayene
bulgular1 ve tedavi siiregleri adli rapora esas teskil etmektedir. Travmatik ¢ikik olgularinda ilgili boliimlerle is birligi iginde
¢aligilmalidir.

Anahtar Kelimeler: Travmatik ¢ikik, Adli Tip, Adli Rapor

Abstract: The Turkish Penal Code states that the penalty will be increased in case of bone dislocation due to injury. In this study,
we aimed to evaluate the traumatic dislocation cases reported to the Department of Forensic Medicine and to share the types of
incidents, demographic data and forensic report contents with the literature. In our study, all traumatic dislocation cases admitted to
the Department of Forensic Medicine, in the 10-year period between January 1, 2014 and January 1, 2024 were retrospectively
evaluated. Age, age group, gender, type of event, origin of the event, localization of the dislocation, other accompanying findings,
type of treatment, department of treatment, duration of hospitalization, and forensic report contents were analyzed. During a 10-year
period, 138 traumatic bone dislocation cases were admitted to our department. Of the 138 cases, 97 (70.3%) were male and the
mean age was 29.5+7.2 years. It was determined that 76 (55.1%) of the injuries were accidents and 62 (44.9%) were caused by
effective action. The most common case was traumatic shoulder dislocation (n=31, 22.5%). The present study's findings were
generally consistent with the forensic traumatology literature. In bone dislocation cases, radiologic findings, examination findings of
the relevant departments, especially orthopedics, and treatment processes constitute the basis of the forensic report. In cases of
traumatic dislocation, the relevant departments should work in cooperation.
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1. Giris

Eklemleri meydana getiren kemik dokunun,
olmas1 gereken anatomik pozisyonundan
farkli alana yer degistirmesi ve eklemlerin
ayrismasina c¢ikik denilmektedir. Cikik,
eklemlerde  anatomik ve  fonksiyonel
bozukluga sebep olabilir (1). Cikiklar
ekstremiteleri olusturan, omuz, dirsek, bilek,
kalga, diz, el ve ayak parmaklar gibi eklemler
basta olmak iizere hemen tiim eklemlerde
gortilebilir (2-4).

Travmatik kemik ¢ikiklar1 adli tip pratiginde
karsilagilabilen olgulardir (5). Tirk Ceza
Kanunu’nun (TCK) 87. maddesinde, “kasten
yaralamanin viicutta kemik kirilmasia veya
cikigina neden olmasi halinde, yukaridaki
maddeye gore belirlenen ceza, kirik veya
cikigin hayat fonksiyonlarindaki etkisine gore,
yarisina kadar artirlir” ibaresi yer almaktadir
(5,6). Adli rapor diizenlenirken kemik
cikiklarinin ayrintili olarak tanimlanmasi ve
cikigin  hayat  fonksiyonlarma  etkisi
belirtilmelidir. Son olarak Haziran 2019°da
giincellenen, TCK’da yer alan yaralama
suclarmin adli tip agisindan degerlendirilmesi
kilavuzunda kemik ¢ikiklariin dereceleri
ayritili olarak yer almaktadir. Bu kilavuzda,
viicutta kemik ¢ikigi olusan tiim durumlarda
yaralanmanin basit tibbi miidahale ile
giderilebilecek  Olgiide  hafif  olmadig
belirtilmigtir. El ve ayak kapali parmak
cikiklarmin hayat fonksiyonlarina etkisinin 1
(hafif) derece oldugu  bildirilmistir.
Temporomandibular, akromioklavikular,
sternoklavikular eklem ¢ikiklarinin, omuz
cikigmin, kapali dirsek ¢ikigi, radius basi

kapali  c¢ikigi, wulna alt u¢ c¢ikigy,
karpometakarpal agik ¢ikigi ve metatars
cikiginm 2 (orta) derece  olarak
degerlendirilmesi  gerektigi  sunulmustur.

Atlantoaksial c¢ikigin, agik dirsek c¢ikiginin,
radius basi agik c¢ikigimin, metakarp agik
cikiginin, diz ¢ikiginin 3 (orta) derece, femur
bast ¢ikiginin 4 (agir) derece hayat
fonksiyonlarim etkiledigi Dbelirtilmistir (7).
Birden fazla eklemde ¢ikik  olmasi
durumunda, ¢ikik olan her bir eklemin puam
bulunur, kareleri toplanir ve ¢ikan toplamin
karekoki alinarak sonuca ulagilir (7). Atlanto-
aksiyal cikik tek basina yasamsal tehlikeye
neden olan bir durum olarak belirtilmistir (7).

Bu calismada, Adli Tip Anabilim Dali’na

yansiyan  travmatik  ¢ikik  olgularinin
degerlendirilmesi, olay tiirlerinin, olgulara ait
demografik  verilerin ve adli  rapor
iceriklerinin literatiirle paylasilmasi
amaglanmustir.

2. Gerec ve Yontem

Calismamizda 1 Ocak 2014 ile 1 Ocak 2024
tarihleri arasindaki 10 yillik donemde
Eskisehir ~ Osmangazi  Universitesi  Tip
fakiiltesi Adli Tip Anabilim Dali’na basvuran
tim travmatik c¢ikik olgulart retrospektif
olarak degerlendirilmistir. Olgularin, yas, yas
grubu, cinsiyet, olay tiirii, olay orijini, ¢ikigin

lokalizasyonu, eslik eden diger bulgular,
tedavi tiirli, tedavi oldugu boliim, hastanede
yatma  siiresi, adli  rapor igerikleri
incelenmistir. ~ Olgularin  adli  raporlan

diizenlenirken, muayene bulgulari, olaya ait
tim hastane evraklar1 degerlendirilmis ayrica
gerekli olgularda radyoloji ve ortopedi
konstiltasyonlar1 istenilmistir. Acil servislerde
diizenlenen ilk adli muayene raporlarinda
cikigin hayat fonksiyonlarma etkisi, ¢ikigin
tiri veya dogru c¢ikik tanist1 konulup
konulmadig1 aragtirilmistir.  Olgularin  adi
rapor igerikleri degerlendirilmistir. Cikik
disindaki bulgular nedeniyle yasamsal tehlike
olusup olugmadig1 aragtirilmistir.

Veriler bir paket istatistik programina
yiiklenerek degerlendirilmis ki-kare ve ylizde
analizleri yapilmig ve p<0,05 degeri anlaml
olarak kabul edilmistir.

Calisma ile ilgili olarak ESOGU Tip Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'nun 19.03.2024 tarihli ve 65 karar
say1li onay1 alinmistir.

3.Bulgular

Calismanin kapsadigi 10 yillik donemde
Anabilim Dalimizda 138 travmatik kemik
cikigr olgusu degerlendirilmistir. 138 olgunun
97’sinin (% 70,3) erkek, 41’inin (% 29,7)
kadin oldugu belirlenmistir. Olgularin en
kiicigiiniin 7, en biyiiginiin 71 yasinda
oldugu ve yas ortalamasinin 29,5+7,2 oldugu
belirlenmistir.  Yaralanmalarin 76’simnin (%
55,1) kaza, 62’sinin (% 44,9) etkili eylem
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nedeniyle meydana geldigi saptanmustir.
Olgularin yas gruplart ve olay tiirlerinin
cinsiyete = gore dagilmm  tablo 1’de
sunulmustur. Yaralanma orijini ile cinsiyet
arasinda anlamli bir iliski belirlenmistir.
Kadin olgularin % 73,2’sinin kaza seklinde,
erkek olgularin % 52,6’simmin etkili eylem
(darp) seklinde yaralandigi saptanmigtir
(P<0,05, tablo 1). Kaza seklinde olan
olgularin 54’tniin (% 71,1) trafik kazasi,
15’inin diisme (% 19,7) ve 7’sinin ezilme ve
stkisma (% 9,2) seklinde yaralandigi
belirlenmistir (Grafik 1).

Olgularin cikik tiirleri ve hayat
fonksiyonlarina etkisi tablo 2’de sunulmustur.
Olgularm her birinde bir ¢ikik oldugu, aym
olguda birden fazla ¢ikigt bulunan olgu
bulunmadigi belirlenmistir. En sik travmatik
omuz ¢ikig1 olgusuna rastlanilmistir (n=31, %
22,5). Olgularm 78’inde (% 56,5) cikigin
hayat fonksiyonlarina etkisinin 2 (Orta)
oldugu  belirlenmistir. Olgularin  ilk
basvurdugu acil servislerde 138 olgudan
17’sinin (%12,3) c¢ikik bolgesi ve tiiriiniin
dogru tarif edilmedigi belirlenmistir.

Olgularin 34’tinde (% 24,6) cerrahi tedavi
uygulanmustir. Cerrahi tedavi uygulanan 34
olgunun 20’sinde (% 58,8) omuz c¢ikigina
miidahale edilmistir. 11 (% 8,0) olguda ¢ikiga
kemik kirig1r da eslik etmistir. En sik kirilan
kemik 4 olgu ile humerustur (Grafik 2). 17
olguda cikiga eslik eden bulgular nedeniyle
yaralanmanin yasamsal tehlikeye neden
oldugu belirlenmistir. 17 olgunun, 8’inde (%
47,1) kafa kemiklerinde kirik ve beyin doku
hasari/kanamasi nedeni ile 5 olguda (% 29,4)
i¢ organ yaralanmasi/i¢ kanama nedeni ile 4
olguda ise (% 23,5) damar yaralanmasi nedeni
ile yagamsal tehlike kriteri olugsmustur.

35 olguda yaralanmaya bagh islev
zayifligi/yitimi  degerlendirmesi igin hasta
yaralanmadan 18 ay sonrasinda muayene igin
tekrar ¢agirilmigtir. 17 olgu tarafimiza tekrar
miiracaat etmemigstir. 15 olguda iyilesme
oldugu ve yaralanmanin islev zayiflig/yitimi

niteliginde olmadig1 degerlendirilmis, 3
olguda ise (% 2,2) c¢ikiga neden olan
yaralanmanin iglev  zayifligt  niteliginde

oldugu rapor edilmistir. Bu 3 olgudan 2’si
omuz ¢ikigi, 1°1 de diz ¢ikigi olgusudur.

Tablo.1 Olgularin yas gruplari ve olay tiirlerinin cinsiyete gére dagilimu

Cinsiyet
Erkek Kadin T p
n % n %
0-18 10 10,3 4 9.8
19-29 29 29,9 12 29,3
30-39 24 27,7 21,9
Yas grubu 40-49 17 17.5 17.1 3,41 >0,05
50-59 11 11,4 14,6
>60 6 6,2 3 7,3
Kaza 46 47,4 30 73,2
Olayin orijini . 7,72 <0,005
Etkili eylem 51 52,6 11 26,8

Tablo.2 Cikik tiirlerinin dagilimi

Cikik Tiirii ’ n ‘ % ’ Hayat fonksiyonlarina etkisi
Kapali el parmak ¢ikig 17 12,3 .

1 HAFIE (n=27, % 19,6)
Kapah ayak parmak cikig 10 7,2
Omuz cikig 31 22,5
Kapal dirsek ¢ikigi 23 16,7 2 ORTA (n=78, %56,5)
Kapah Radius basi ¢cikig 8 5,8
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Ulna alt u¢ cikig 7 5,1

Karpometakarpal acik 4 2,9

caikik

Metatars cikigi 4 29

Temporomandibular ¢ikik 1 0,7

Diz ckigi 14 10,1

Acik dirsek cikigi 6 4,4

3 ORTA (n=28, % 20,3)

Radius bas1 acik ¢ikigi 5 3,6

Acik metakarp cikigi 3 2,2

Femur cikigi 5 3,6 4 AGIR (n=5, % 3,6)

Ezilme/Sikisma

Diisme
I 15
Trafik kazasi
I 54
Dar
. . 52
0 10 20 30 40 50 60 70
Grafik 1. Olay tiirlerinin dagilim
Fibula 1
Skapula 1
Falanks 1
Metakarp 1
Ulna 1
Radius 2
Humerus 4
0 0,5 1 1,5 2 2,5 3 3,5 4 4,5

Grafik 2. Cikiga eslik eden kemik kiriklarimin dagilimu
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4. Tartisma ve Sonug¢

Calismamizda kemik ¢ikigi olan olgularin,
97’sinin (% 70,3) erkek, 41’inin (% 29,7)
kadin oldugu belirlenmistir. Adli travmatoloji
ile ilgili literatiirde, travmatik yaralanmalarin
erkeklerde daha sik goriildigii bildirilmistir
(8-10). Acil servise basvuran Ortopedi
boliimiinii  ilgilendiren adli travmatolojik

olgularin degerlendirildigi bir c¢alismada,
olgularm %  75,2’sinin  erkek oldugu
bildirilmistir (11). Adli nitelikli

yaralanmalarin genellikle geng eriskinlerde
goriildiigl bilinmektedir (8-11). Caligmamizda
da literatiire uygun olarak olgularin yas
ortalamasimin 29,5+7,2 oldugu, ¢ikiklarin en
stk 19-29 yas grubunda oldugu (n=29, %
29,9) belirlenmistir. Cikiklar ile ilgili literatiir
incelendiginde, travmatik c¢ikiklara trafik
kazasi, etkili eylem, diisme gibi eylemlerin
siklikla neden oldugu bildirilmistir (2,5,12-
14). Sunulan c¢alismada, yaralanmalarin
76’smin (% 55,1) kaza, 62’sinin (% 44,9)
etkili eylem nedeniyle meydana geldigi, kaza
seklinde olan olgularin 54’iiniin (% 71,1)
trafik kazasi, 15’inin disme (% 19,7) ve
7’sinin ezilme ve sikisma (% 9,2) seklinde
gerceklestigi belirlenmistir. Yaralanma orijini
ile cinsiyet arasinda anlamhi bir iliski
saptanmistir. Darp sonucu olusan kemik
cikiklarinin erkeklerde daha sik gorildiigi
belirlenmistir.

Adli tip uygulamalarinda, yaralanan kiside
kemik ¢ikigi olmasi, sugun nitelikli halleri
arasinda yer almaktadir. TCK’nin §7.
maddesinde, yaralanmanin ¢ikiga neden
olmasi durumunda, cikigin hayat
fonksiyonlarindaki etkisine gore verilecek
cezanin yar1 oraninda artirilacagi bildirilmistir
(5,6). Adli rapor diizenlenirken kemik
cikiklarinin ayrintili olarak tanimlanmasi ve
cikigin  hayat  fonksiyonlarma  etkisi
belirtilmelidir. Son olarak Haziran 2019°da
giincellenen, TCK’da yer alan yaralama
suglarinin adli tip agisindan degerlendirilmesi
kilavuzunda kemik ¢ikiklarinin dereceleri
ayrintili olarak yer almaktadir. Bu kilavuzda,
viicutta kemik ¢ikigi olusan tiim durumlarda
yaralanmanin basit bir tibbi miidahale ile
giderilebilecek  olgiide  hafif  olmadig
belirtilmigtir. Sunulan ¢alismada, olgularin ilk
bagvurdugu acil servislerde 138 olgudan
17’sinin (%12,3) ¢ikik bolgesi ve tiiriiniin

dogru tarif edilmedigi belirlenmistir. Kirigin
hayat fonksiyonlarina etkisinin hicbir olguda
belirtilmedigi saptanmistir. Tiim olgularda
radyoloji ve ortopedi konsiiltasyonu ile tani
konulmugtur. Olgularin 78’inde (% 56,5)
cikigin hayat fonksiyonlarina etkisinin 2
(Orta) oldugu belirlenmistir.

Omuz eklemi, hareket agilar1 ve pozisyonlar
en fazla olan eklemimizdir. Bu nedenle
travmatik cikiklarin en stk omuz ekleminde
meydana geldigi bildirilmistir (2). Travmatik
omuz ¢ikiklarinin oraninin toplumda ortalama
% 1,7 oldugu belirtilmektedir (15). Sunulan
calisgmada da en stk omuz c¢ikigina
rastlanildig1 saptanmistir (n=31, % 22,5).
Omuz cikiginin adli tibbi uygulamada hayat

fonksiyonlarina  etkisinin =~ 2°dir  (Orta).
Literatirde omuz ¢ikiginin tedavisinin
genellikle cerrahi oldugu  bildirilmistir

(2,15,16). Sunulan ¢aligmada da cerrahi tedavi
uygulanan 34 olgunun 20°sinde (% 58,8)
omuz cikigia miidahale edildigi
belirlenmistir. Literatiirde omuzda kirikli ¢ikik
olgularinin ¢ok sik goriilmedigi belirtilmekle
birlikte, dirsegin fleksiyonda, omuz hafif
abdiiksiyonda iken ani ve biiylik bir aksiyel
yiiklenme, ayni taraftaki omuz ekleminin
¢itkmasina ve humerus cisminin kirilmasina
neden olabilecegi belirtilmistir (17). Bu
bulgularla uyumlu olarak ¢ikiga eslik eden
kemik kirigi da en sik humerus olarak
belirlenmistir (n=4).

Adli raporlarda, yasamsal tehlike olup
olmadigmin belirtilmesi, yaralanmaya sebep
olan kisilerin yargilanacagi mahkeme veya
alacaglr ceza gibi hukuki degerlendirmeler
agisindan Onem tasimaktadir (18). Atlanto-
aksiyal cikik tek basina yasamsal tehlikeye
neden olan bir durumdur (7). Calismamizda
atlanto-aksiyal cikikl bir olguya
rastlanilmamistir. 17 olguda (% 12,3) ¢ikiga
eslik eden bulgular nedeniyle yaralanmanin
yasamsal tehlikeye neden oldugu
belirlenmistir. 17 olgunun, 8’inde (% 47,1)
kafa kemiklerinde kirik ve beyin doku
hasari/kanamasi nedeni ile 5 olguda (% 29,4)
i¢ organ yaralanmasi/i¢ kanama nedeni ile 4
olguda ise (% 23,5) damar yaralanmasi nedeni
ile yasamsal tehlike kriteri olugsmustur.
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Adli nitelikli yaralanmalarda, magdurun
“duyu veya organlarindan birinin siirekli islev
zayiflamasi ya da yitimine neden olmasi
durumunda” islenen suglara yonelik ceza
artinlmasi gerektigi acikca belirtilmektedir
(19). Sunulan calismada ¢ikik nedeniyle 35
olguda yaralanmaya bagh islev
zayifligi/yitimi degerlendirmesi i¢in hasta,
yaralanmadan 18 ay sonrasinda muayene igin
tekrar cagirilmistir. 17 olgu tarafimiza tekrar
miiracaat etmemistir. 15 olguda iyilesme
oldugu ve yaralanmanin islev zayifligl/yitimi

niteliginde olmadig1 degerlendirilmis, 3
olguda ise (% 2,2) cikiga neden olan
yaralanmanin islev  zayiflig1  niteliginde

oldugu rapor edilmistir. islev zayifliginin,
cikiklarin  neden oldugu eklem hareket
kisithiliklarindan kaynaklandigi belirlenmistir.
Bu 3 olgudan 2’si omuz cikigi, 1’1 de diz
cikigt olgusudur. Islev zayifligi olduguna
karar verilen 3 olguda da cerrahi tedavi

yontemi  uygulandigr  belirlenmistir.  Bu
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Research Article / Arastirma Makalesi
Relationship Between Disaster Literacy and the Factors Affecting it and the State-
Trait Anxiety in the Elderly of West Turkey

Tirkiye'nin Batisinda Yaslilarda Afet Okuryazarhgl ve Bunu Etkileyen Faktorler ile Durumluk-Siirekli
Kayg1 Arasindaki {liski

Halide Yesim Karakas, Mustafa T6ziin

[zmir Katip Celebi Universitesi Tip Fakiiltesi Halk Saglig1 Anabilim Dali, izmir, Tiirkiye

Ozet Bu calismanin amaci afetlerde savunmasiz bir grup olan yash bireylerin kaygi diizeylerinin ve bazi sosyodemografik
ozelliklerinin afet okuryazarhiklar iizerine etkisini 6lgmektir. Bu caligma kesitsel tipte bir arastirmadir. Calismanim evreni Izmir ili
Buca ilgesinde yer alan izmir Biiyiiksehir Belediyesi Sosyal Yasam Kampiisii'nde 7 Mart — 2 Mayis 2022 tarihleri arasinda
konaklayan huzurevi sakinleridir. Calisma grubu olarak 210 kisiye ulasildi. Calismada olusturulan anket formunda katilimcilarin
baz1 sosyodemografik ozellikleri ve afetlerle ilgili bilgileri sorgulandi, Durumluk-Siirekli Kaygi Olcegi, Afet Okuryazarlig: Olgegi
(AFOYO) kullanildi. Toplam AFOYO puaniin kategorilere ayrilmastyla Multinominal Lojistik Regresyon Analizi modeli kuruldu.
Ortalama AFOYO puam 27,9+9.41 ile yetersiz diizeyde bulundu. Multinominal regresyon analiz sonuglaria gére; siirekli kaygi
durumu yiiksekligi (OR: 1,058 (95% GA: 1,010-1,111)) “yetersiz" afet okuryazarlik diizeyi i¢in risk faktorleri bulundu (p<0,05).
Afet okuryazarlig: afetlerin risklerinden ve tehlikelerinden korunmada ¢ok 6nemli bir kavramdir. Basarili bir afet yonetimi saglamak
icin toplumdaki tiim kirillganliklar tespit edilerek okuryazarlik diizeyi arttirilmalidir.

Anahtar Kelimeler:Afetler, Afet tibbi, Saglik egitimi

Abstract : The aim of this study is to measure the effect of anxiety levels and some sociodemographic characteristics of elderly
individuals, who are a vulnerable group in disasters, on their disaster literacy. This study is a cross-sectional type study. March May
7 — 2, 2022 residents of the nursing home, located in Izmir Metropolitan Municipality Social Life Campus in Buca district of Izmir
province, are the Decedents of the study. As a working group, 210 people were reached. In the questionnaire form created in the
study, some sociodemographic characteristics of the participants and their knowledge about disasters were questioned, the State-
Continuous Anxiety Scale, Disaster Literacy Scale (DLS) were used. Multinominal Logistic Regression Analysis model was
established with categorized of DLS's total score. The mean score of the DLS was insufficient with a score of 27.94+9.41. According
to the results of multinomial regression analysis, high trait anxiety state (OR: 1,058 (95% CI: 1,010-1,111)) were found to be risk
factors for “insufficient" disaster literacy level (p<0.05). Disaster literacy is a very important concept in protecting against the risks
and dangers of disasters. In order to achieve a successful disaster management, all vulnerabilities in the society should be identified
and the level of literacy should be increased.
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1. Introduction

Disasters have emerged as one of the primary
challenges  to achieving sustainable
development worldwide, in the last years (1).
In addition to the loss of life and property,
disasters also result in significant economic
damage every year. The majority of losses are
caused by human unconsciousness,
carelessness, and lack of control (2,3).
Preparedness plays a critical role in reducing
disaster damage in countries prone to
disasters. While there are various approaches
to disaster management, one common feature
is that they are all geared toward prevention.
The primary and most crucial component of
the preventive approach is preparation and
training (4,5). Sufficient knowledge and
awareness can help prevent many deaths,
injuries, and harmful outcomes during
disasters. A society that is well-prepared for
disasters is expected to experience minimal
damage from such events. One of the targets
of disaster literacy (DL) is to improve people's
quality of life throughout their lives (6,7).

As individuals age, physiological,
psychological, cognitive, and social changes
occur. The cognitive and functional abilities
of the person decrease, while the incidence of
chronic diseases increases (8). Anxiety in the
elderly may be related to changing social,
mental, and physical conditions. The death of
a spouse, chronic medical conditions, and
physical limitations are common issues that
the elderly face. As they age, they are more
likely to experience health problems and
loneliness, which can contribute to increased
anxiety levels. Other risk factors for late-age
anxiety disorders include experiencing new
traumatic life events, having a history of
psychiatric illness such as depression, a
history of early-onset anxiety disorder, and
being a woman. These factors can increase the
likelihood of anxiety disorders developing in
the elderly population (9). In a study from
Turkey, the current prevalence for all types of
anxiety disorder was found to be 17.1%
overall and the lifetime prevalence was found
to be 18.6% (10).

The target of high-level DL among the general
population is to increase the preparedness
capacity of society and reduce its vulnerability

to implement response plans for disaster risks
and hazards in communities at risk (6).

The purpose of the study was to measure the
effect of anxiety levels and some
sociodemographic characteristics of elderly
individuals, who are a vulnerable group in
disasters, on their DL, in West Turkey.

2. Material and Method

2.1. Type of Research

This is cross-sectional. The relational survey
model, one of the quantitative research
methods, was preferred for the study. In this
model, the relationships between concepts and
the variables that are thought to affect the
concepts are examined.

2.2 Place and Period of the Study

The study was carried out in Izmir
Metropolitan ~ Municipality — Social Life
Campus Nursing Home located in Buca
district of Izmir province in Turkey between 7
March — 2 May 2022.

2.3.Sampling

The target population was the residents in the
nursing home located in the Izmir
Metropolitan ~ Municipality — Social Life
Campus. For this study, using the G*Power
3.1.9.7 program, 5% error and 80% power
were determined in both directions. Due to the
weak correlation expected between State-Trait
Anxiety Inventory (STAI) score and the
Disaster Literacy Scale (DLS) score, the
correlation coefficient was accepted as 0.2
(11), and the sample size was calculated as
193 people. During the date of the study, the
number of elderly people staying in nursing
homes was 353. Persons over 60 years of age,
their mother tongue Turkish and volunteers to
participate in the study were included. Those
with cognitive impairment to the extent that
they could not answer the questions and those
doing professional work related to disasters
were excluded from the study. As the study
group, 210 people were reached.
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2.4. Data Collection Tools
2.4.1.Demographic Data Collection Form

In this questionnaire form, 13 questions are
open-ended and divided into groups while
analyzing. Age and length of stay in a nursing
home were considered continuous variables
and were not grouped. Participants evaluated
the income level question as “High”,
“Medium” and “Low” according to their
perceptions.

2.4.2. State-Trait Anxiety Inventory (STAI)

The anxiety levels of the elderly were
determined using Spielberger's State-Trait
Anxiety Inventory (STAI-I, STAI-II), which
includes a 20-item State Anxiety Inventory
(STAI-I), and a 20-item Trait Anxiety
Inventory (STAI-II) (12). It was translated
into Turkish by Oner & Le Compte (13) and
its validity and reliability study was
conducted. After the total weights of the direct
and reversed statements are found separately,
the total weight score of the reverse
statements is subtracted from the total weight

score obtained for the direct statements. For
both (STAI-L, and STAI-II), the highest score
is 80, and the lowest score is 20. The higher
the total anxiety score, the higher the anxiety
level of the person filling the inventory (14).

2.4.3. Disaster Literacy Scale (DLS):

The Disaster Literacy Scale (DLS) was used
to measure the DL of the elderly. DLS is a
self-report scale developed to assess DL (15).
The conceptual framework of the 61-item
scale consists of 16 areas. Each item is scored
and graded as 1 point (High difficult), 2 points
(Difficult), 3 points (Undecided), 4 points
(Easy), and 5 points (High easy). There is no
reverse item in the scale.

Zero indicates the lowest DLS and 50 points
indicates the highest DLS.

DLS Scale score categories are as follows: 0-
29 Insufficient; 30-35 Limited; 36-41
Sufficient; 42-50 Excellent disaster health
literacy.

DLS  sub-dimension items conceptual
framework was presented in Table 1.

Table 1. Disaster Literacy Scale (DLS) sub-dimension items conceptual framework.

Disaster-related information processes

Sub-dimensions about  Accessing Understanding Evaluating Apply or use
disaster management information information information knowledge
Ability to access Ability to understand Ability to The ability to
information on and derive meaning evaluate and make informed
. . hazard prevention from hazard interpret hazard decisions about
Harm reduction/Prevention . . . . .
and risk reduction prevention and risk prevention and hazard
reduction risk reduction prevention or risk
reduction
Ability to access Ability to understand Ability to Ability to make
information on and derive meaning evaluate and decisions about
. actions to limit from actions that limit interpret actions actions that limit
Preparation . ..
damage and loss damage and loss in that limit damage damage and loss
in disasters disasters and loss in in disasters
disasters
Ability to access Ability to understand  Ability to Ability to make
information  to and derive meaning evaluate and the decision to
Intervention respond 'quickly from actiYities to inte.:rpr.et rejspond ' to
and effectively to respond quickly and activities for disasters in a
disasters effectively to disasters timely and timely and
in a timely manner effective effective manner
response to

601



Osmangazi Tip Dergisi, 2024

disasters
Ability to access Ability to understand Ability to Ability to make
knowledge of healing information evaluate and decisions to use
Improvement/Rehabilitation  reconstruction and derive meaning interpret knowledge of
applications improvement improvement
practices practices

2.5. Method of Application of Data

Collection Tools

After obtaining the consent of those who
accepted to participate in the study, the
questionnaire forms prepared in advance were
collected by the researchers by face-to-face
interview method. There were 116 questions
in the survey, and an average of 2 hours of
interview was conducted per participant.

2.6. Analysis

The analysis was performed using the
Statistical Package for the Social Sciences
(SPSS) version 25.0 software. “Enter” method
was used as significant coefficients were
reached between dependent and independent
variables in multiple lineer regression
analysis. The reason why multiple linear
regression analysis is preferred is that the
scores in the sub-dimensions of DLS are
continuous data.  Multinominal Logistic
Regression Analysis model was established
with categorized of DLS's total score.
Variables with p<0.10 in bivariate analysis
were included in the model. The goodness of
fit was evaluated with the Hosmer-Lemeshow
test. The statistical significance level was
accepted as p<0.05.

2.7. Permissions

This study was approved by the Izmir Katip
Celebi University Non-Interventional Clinical
Research Ethics Committee (Date:
24.02.2022; No: 93).

This study was produced from the Public
Health specialization thesis.

3. Results

3.1. Descriptive Findings:

The study group comprised 210 elderly
individuals, aged between 60 to 97 years with
a mean age of 75.46+6.91 years. The average
duration of their stay in the nursing home was
4.3944.43 years, ranging from 1 month to 30
years. Among the participants, 49% (n: 103)
were women, 83.3% (n: 175) were single, and
71.9% (n: 151) were primary school and
lower.

The study revealed that the majority of
participants, 63.3% (n: 133), had a moderate
income level. Additionally, 29,0% (n: 61)
housewives, 16,6% (n: 35) officers, and
60.0% (n: 126) of the participants had at least
one physical illness, while 13.3% (n: 28)
reported having a mental illness.

Out of the total study group, 60.9% (n: 128)
had a history of experiencing disasters, while
15,6% (20 in 128 individuals) had suffered the
loss of life and property due to disasters.
Moreover, 13.8% (n: 29) of the participants
had received disaster training, and only one
participant (n: 1; 0.5%) had membership in
civil society related to disasters.

3.2. The mean scores obtained from the
scales and Percentages of DL levels

The mean STAI-I was 34.16+9.98, and the
mean STAI-II was 46.28+8.70.

The mean DLS total score was 27.2949.41.
According to this mean score, the DL of the
participants was found to be insufficient.

Of the participants, 128 (61.0%) were
inadequate, 43 (20.5%) were limited, 28
(13.3%) were sufficient, and 11 (5.2%) had an
excellent level of DL.

3.3. Analyzes Revealing the

Relationships with the Variables
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Bivariate analyses were performed for the
multiple linear regression model but were not

shown in a table.

The results of the multiple linear regression
model created with the variables that likely
affect the scores of DLS and

its sub-

dimensions were presented in Table 2.

Table 2. The results of the multiple linear regression model created with the variables that likely affect
the scores of Disaster Literacy Scale (DLS) and its sub-dimensions.

95% Confidence
The dependent Independent B Standard B Interval
variable variables Error p
Lower Upper
bound bound
Gender 2,781 1,259 0,149 0,028 0,299 5,264
(ref:female)
Educational  level
(ref:primary school
and under 2,976 1,700 0,144 0,082 -0,376 6,329
DLS score Profession in the
past (ref:officer)
-2,059 2,010 -0,084 0,307 6,024 1,906
Trait anxiety score
-0,270 0,072 -0,252 <0,01 -0,412 -0,128
AdjustedR2:0,141 F:9,139  p:<0,001 Durbin-Watson:1,225
Gender (ref:female)
0,149 0,103 0,097 0,149 -0,054 0,353
Educational level
(ref:primary
school and under 0,337 0,143 0,198 0,019 0,055 0,619
Harm reduction Profession in the
past (refofficer)
score -0,186 0,164 -0,092 0258  -0,510 0,138
Trait anxiety score
-0,022 0,006 -0,244 <0,01 -0,033 -0,010
Getting  education
about disasters
(refno) 0,094 0,076 0,084 0,220 -0,057 0,244
Adjusted R%0,165 F:8,725 p:<0,001 Durbin-Watson: 1,440
Profession in the
past (refofficer)
-0,212 0,146 -0,099 0,150 -0,500 0,077
Preparation Trait anxiety score
score
-0,022 0,006 -0,236 <0,001 -0,035 -0,009

Loss of life and

603



Osmangazi Tip Dergisi, 2024

property (ref:no) -0,216 0,094 -0,157 0,022 -0,402 -0,031
Adjusted R%0,087 F:7273 p:<0,001 Durbin-Watson: 1,623
Profession in the
past (ref:officer)
-0,086 0,174 -0,042 0,623 -0,428 0,257
Intervention Trait anxiety score
score 0,020 0,006 -0,229 <0,001  -0,033  -0,008
Educational  level
(ref:primary school
and under 0,206 0,145 0,120 0,157 -0,080 0,493
AdjustedR2:0,069 F:5,903  p:0,001 Durbin-Watson:1,786
Profession in the
past (refofficer)
-0,149 0,198 -0,063 0,452 -0,540 0,241
Trait anxiety score
-0,022 0,007 -0,217 0,002 -0,036 -0,008
Educational  level
Improvement .
(ref:primary school
seore and under 0264 0,167 0,133 0,116  -0,065 0,593
Gender
(ref:female)
0,268 0,124 0,149 0,032 0,023 0,513
Marital
status(ref:single)
0,089 0,162 0,037 0,582 -0,230 0,409
AdjustedR2:0,103 F:5,541  p:<0,001 Durbin-Watson:1,531
According to multiple lineer regression
analysis results, the DLS total score and the
improvement sub-dimension score were 4. Discussion
higher in males than females (p<0.05). The . . .
B ® ) Given their vulnerability, the elderly

harm reduction score was higher in those with
higher education levels (p<0.05). The
preparation score was higher in those who
suffered the loss of life and property in
disasters (p<0.05). A high trait anxiety score
was associated with a low total score of DLS,
and low scores of DLS in all sub-dimensions
(Harm reduction, Preparation, Intervention,
and Improvement) (p<0.05 for each).

According to the results of multinomial
regression analysis, high trait anxiety state
(OR: 1,058 (95% CIL: 1,010-1,111)) were
found to be risk factors for "insufficient"
disaster literacy level (p<0.05 for each).

constitute a disadvantaged group that requires
special attention in emergency and disaster
preparation, response, and post-disaster aid
mechanisms (16).

The mean DLS total score in the elderly who
participated in this study indicates an
insufficient level. In the study, 61% of the
participants have inadequate DL and 20.5%
have a limited level of DL. The fact that our
study group consisted of only the elderly may
explain the lower level of DL. Even in
developed countries, there is a shortage of
DL. A study was conducted on a chemical
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incident in the Netherlands using readily
available Twitter data. At the end of the study,
it was determined that there was a lack of
communication between the authorities and
the public and the emergency response of the
authorities, as well as an insufficient level of
DL of the people (17, 18).

Our study result could not reveal the
relationship between age and DL. The reason
for this may be that the study was conducted
on individuals over the age of 60 who
received insufficient education in terms of
disasters in previous years. However, a study
from Hong Kong also reported that
individuals aged 65 and over are more likely
to perceive Hong Kong as disaster-prone (19).

The majority of the participants in the study
were single. Being settled in a nursing home
after the death of the spouses can explain this
situation. In our study, no relationship was
found between the marital status of the
participants and their DL. Considering the
possible loss of family members in the event
of disasters, it was thought that married
people would be interested in DL. There is a
study that provides information on this subject
(20). In a study from Hong Kong, it was
reported that married people have lower
disaster awareness. In the study, which
reported a result contrary to our view, the
target group was not the elderly, but the
general population aged 15 and over (19).

In our study, the rate of elderly who defined
their low-income level was 16.2%. In our
study, no relationship was found between the
income levels of the participants and their DL.
In explaining this result, it can be argued that
the income perceptions of the participants are
quite good. Studies indicate that, among other
factors, the high- level of family income is
also effective in individual disaster
preparedness, but not at the level of DL (21).

In our study, the frequency of physical illness
among the participants was 60%, and the
frequency of mental illness was 13.3%. No
relationship was found between the physical
and mental illness status of the participants
and their DL. With the increase in diseases in
the elderly population, the interest in health

issues increases. For this reason, the
relationship between chronic disease and DL
was examined. There is no study in the
literature that provides information on this
subject. However, it is important to consider
chronic patients as a vulnerable group in post-
disaster aid planning. After the hurricanes in
Florida, the importance of considering chronic
diseases in disaster planning. Florida has
provided special needs shelters to meet the
needs of people with chronic illnesses and
disabilities in times of disaster (22).

The frequency of elderly people participating
in our study receiving training on disasters
was 13.8%. This frequency should be
considered quite low. The fact that disaster
education became routine in our country
resulted from the state policy changing the
disaster management system after the 1999
Marmara earthquakes. For this reason, it is an
expected finding that the elderly population's
level of education about disasters is low.
According to our study results, whether or not
to participate in disaster education does not
have a significant effect on individuals' DL
scores. However, disaster education increases
disaster awareness (23). In 2002, a community
disaster education program focusing on
earthquakes, floods, and landslides was
implemented in Cankiri, Turkey. The results
showed that the participants of the training
program had more disaster expectations,
anxiety and loss prediction, and preparedness
behaviors (24). Our study's result can be
explained by the fact that elderly people
benefit less from the education they receive
due to a decrease in their cognitive abilities
(25). In addition, the presentation method and
content of the training on DL should also be
questioned, and improvements should be
made. Some study results on receiving
disaster education are presented as follows: A
study was conducted on 102 household heads
in Nigeria, where 47.9% of respondents were
aware of post-disaster information. Television
or radio (38.5%) and government agencies (%
26,6) are the main sources of information
(19). DL was also low in a study conducted
with 7200 university students in China. The
majority of these students reported that they
received their disaster information from
television and the Internet (26). A study was
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conducted in a group of 286 academic and
administrative staff in Yalova, Turkey. The
General Disaster Preparedness Belief score of
the participants who had received any
emergency/disaster training was reported to be
higher than the participants who did not have
any  emergency/disaster training  (27).
Although these studies are not conducted on
the elderly population like ours, they provide
evidence of the inadequacy of disaster
education worldwide.

According to the multiple regression analysis
results, the discussion of associated variables
with DL is as follows:

In this study, the total DL score and
improvement subscale score for the female
gender were found to be low. The degree to
which women are affected by disasters is
affected by various factors such as the
environment they live in, the education they
receive, family structure, and the level of
knowledge of the immediate environment, and
these individuals are among the groups most
affected by disasters due to gender inequality.
In recent years, the possible effects of policies
and measures developed for disaster reduction
on gender roles have been investigated. The
important role of gender equality in disaster
reduction is emphasized (28). The biological
theory explains this inequality by emphasizing
the innate characteristics of male and female
individuals, and by focusing on the physical
characteristics of the main reasons for the
difference between these two genders.
Accordingly, women are considered as needy
and passive individuals due to the physical
superiority of men, and their participation in
life is restricted due to this gender role (29).
Throughout the world, it is seen that
housework is generally the responsibility of
women. Women with high workloads start to
compromise their nutritional and health needs
when poverty manifests itself. According to
the social dominance theory, women around
the world continue their lives under the
dominance of men (30). All these reasons
hinder the development of women and reduce
their literacy levels. However, there are also
studies reporting that gender has no effect on
disaster literacy. In a study of 124 people from
Nepal, it was reported that there was no

statistically significant difference based on
gender in people's disaster knowledge,
disaster preparedness, disaster awareness, and
disaster risk perception (31). The results of a
literature review evaluating DL in middle-
aged women showed that disaster health
literacy is critical for older women, as these
women may experience physical and
psychological ~ problems  triggered by
developmental crises such as menopause and
situational crises such as disasters (32).
Disaster literacy can enable them to increase
their resilience and reduce disaster risk among
elderly and middle-aged women.

In our study, higher education level was found
to be positively associated with harm
reduction, which is one of the sub-dimensions
of DL. Chan et al. (19) reported that those
with post-secondary education or higher had
higher perceived disaster awareness of Hong
Kong than those with lower levels of
education. Depending on the education level,
the individual better establishes the cause-
effect relationship between the events and
raises the level of awareness to avoid possible
dangers. In addition, an increase in
participation in disaster training and seminars
is expected depending on the increase in the
level of education. The education level of the
individual may be an incentive for the
information received in the training to be
more permanent and applicable. Increasing
awareness with training can motivate people
to turn to different training and disaster
literacy can increase even more (33). Tuladhar
(31) states that increasing education levels is
one of the factors that increase knowledge and
awareness about disasters. In the study
conducted by Demirci (33), in Turkey, in the
province of Izmir, it is seen that the level of
disaster knowledge and awareness increases
as the education level increases. Additionally,
in a study conducted in Indonesia, university
students reported a high level of disaster
literacy, especially in relation to earthquakes
(34). As expected, disaster literacy is high in
groups that have received training on
disasters. For example, in a study conducted
on 442 geography teacher candidates from
Turkey, the level of disaster literacy was
found to be high (35). It is seen that efforts
related to natural disasters in all education
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programs in Turkey are insufficient. For this
reason, a natural disaster literacy course
curriculum has been proposed for high
schools. In Sozcu's study, the general
objectives of the natural disaster literacy
course curriculum were determined, and this
program is not yet implemented in high
schools (36).

In this study, having a disaster history was not
found to be associated with disaster literacy.
However, the level of the DL preparation
subscale was high in those with a history of
disaster and loss of life and property. It can be
thought that the damage caused by traumatic
memories, such as disasters, to the executive
functions of the brain, also has an effect on
literacy. Disasters can be traumatic memories
for individuals. The individual's reactions to
the traumatic memory differ. Avoidance
behavior such as forgetting the traumatic
moment and staying away from reminder
objects, places, and people, which are seen as
traumatic stress symptoms, may also be in
question for our study group. The person may
reduce their knowledge of the disaster in order
to avoid negative memories and disturbing
thoughts caused by the disaster, and this may
have led to a decrease in disaster literacy (37).
In addition to the classical avoidance
response, it can be thought that the damage
caused by traumatic memories, such as
disaster to the executive functions of the
brain, also has an effect on literacy. The Eye
Movement Desensitization and Reprocessing
(EMDR) approach argues that traumatic
memories and experiences are not properly
processed in the brain and cause functional
problems. As the brain does not process the
traumatic memory well enough, gaps and
problems occur, and therefore it cannot get
away from the worrying effect of the
traumatic memory (38). This negatively
affects the daily functionality and well-being
of the individual. In a study group of
academics and administrative staff in Turkey,
it was reported that those who experienced a
disaster had a higher General Disaster
Preparedness  Belief score (27). The
remarkable aspect of our study result is that
not only experiencing a disaster but also
experiencing loss of life and property as a
result of this disaster has an impact on disaster

literacy. It can be said that the losses
experienced increased the interest in future
disasters.

In this study, although a correlation was found
between state anxiety and DL, state anxiety
was eliminated in the results of multiple
regression analysis. Relationships were found
between trait anxiety and DL and all sub-
dimensions of DL (p<0.05 for each). A high
score for trait anxiety is associated with low
disaster literacy. State anxiety shows how
people feel in a certain situation, while trait
anxiety shows how they feel in general (13). .
A study showing that trait anxiety affects
disaster preparedness was reported from India.
Trait anxiety was found to reduce flood and
heatwave preparedness in 300 people from
flood-prone and heatwave-affected areas in
the city of Orissa, India (39).

In a study conducted on 291 college students
in Korea, it was reported that anxiety and
depression were affected by the awareness of
natural and social disasters, perception of
disaster response strategies, and knowledge
about disasters (40). Experiencing disasters
can create state anxiety. However,
experiencing constant anxiety can create an
urge to run away with the fear that disasters
will occur.

Anxiety disorders can affect various areas of
functioning, including thinking, perception,
and learning, as well as motor and visceral
effects. They can cause confusion and
distortion of perception, particularly in
relation to events and people in the outside
world. This can lead to the individual
experiencing a distorted and exaggerated
sense of threat or danger. The distortions
caused by anxiety disorders can have a
negative impact on learning by reducing
concentration, weakening memory and recall,
and making it difficult to connect events.
Selective perception is one of the cognitive
effects of emotions, which means that
individuals tend to perceive information that
is consistent with their emotional state and
filter out information that contradicts it. This
can further exacerbate the distortions in
perception and make it challenging to learn
effectively. Depending on the person's fear
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and anxiety, he perceives certain aspects of
events or phenomena and may ignore other
parts. Therefore, depending on selective
perception errors, a false and erroneous
perception emerges with fear (41-45).

According to the results of multinominal
regression analysis, high trait anxiety was
found to be associated with inadequate
disaster literacy level. It is established in
studies that trait anxiety and anxiety disorders
reduce cognitive functions and cause
difficulty in performing vital functions
together with avoidance behaviors (46,47).
For these reasons, it can be said that our study
provides evidence of the negative impact of
trait anxiety on disaster literacy.

4.1. Limitations and Strengths:

Since our study is in a cross-sectional design,
the possibility of establishing a cause-effect
relationship between disaster literacy, which is
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Relationship Between Night Eating Syndrome and Chronic Musculoskeletal Pain Among First-Year
Medical Students
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Ozet: Literatiirde gece yeme sendromu olan bireylerde kronik kas iskelet sistemi agrismin daha fazla goriiliip goriilmedigini
arastiran bir ¢aligmaya rastlamamistir. Bu ¢alismanm amaci, tip fakiiltesi birinci smif 6grencilerinde gece yeme sendromu ve kas
iskelet sisteminde kronik agri siklig1 belirlemek ve gece yeme sendromu olanlarda, olmayanlara kiyasla kronik kas iskelet sistemi
agrisinin daha sik goriiliip goriilmedigini aragtirmaktir. Bu ¢alisma Tip Fakiiltesi 1. Siniftaki 177 6grenci ile gergeklestirilmistir.
Demografik 6zellikler sorgulanmistir. Kas iskelet sisteminde en az 3 aydir kronik agr1 varlig, agrili bolge sayisi, agrili bolgelerin
yeri sorgulanmis, agr1 siddeti ise Viziiel Analog Skala ile degerlendirilmistir. Gece yeme sendromu tamisi ile Allison ve
arkadaslarimin gelistirdigi tam 6lgiitleri ile konulmustur. Gece yeme sendromu sikligi %20,3, kronik kas iskelet sistemi agrist sikligt
%25,4 olarak saptanmugtir. Ogrenciler gece yeme sendromu olan ve olmayan olarak iki gruba ayrilmistir. Demografik ozellikler,
Viziiel Analog Skala, agrili bolgelerin dagilimi agisindan her 2 grup arasinda istatistiksel olarak anlamli bir fark saptanmamustir.
Gece yeme sendromu olan 6grencilerin %36’sinda kas iskelet sisteminin herhangi bir yerinde kronik agri saptanirken, gece yeme
sendromu olmayan &grencilerde bu oran daha diisiik, %22 olarak saptanmistir. Ancak bu farklilik istatistife yansimamugtir.
Istatistiksel olarak anlamli tek farklilik gece yeme sendromu olan 6grencilerin yiiksek olan agrih bolge sayisinda idi (p=0.036).
Ogrencilere gece yeme sendromunun yol alabilecegi durumlar ve dogru beslenme aliskanhklari ile ilgili egitimler planlanmalidir.
Anahtar Kelimeler: Gece Yeme Sendromu, Kronik Agri, Viziiel Analog Skala

Abstract: No studies have investigated the prevalence of chronic musculoskeletal pain among individuals with nocturnal eating
syndrome to the best of our knowledge. The aim of this study was to determine the rate of night eating syndrome and chronic
musculoskeletal pain among first-year medical students and to investigate whether chronic musculoskeletal pain is more prevalent
in students with night eating syndrome compared to those without. This cross-sectional study was conducted with 177 first-year
medical students at Faculty of Medicine. Demographic characteristics were assessed. Presence of chronic pain in the
musculoskeletal system for at least 3 months, number of painful areas, location of painful areas, and pain intensity were evaluated
using the Visual-Analog-Scale. Night eating syndrome diagnosis was made according to the diagnostic criteria developed by Allison
et al. The rate of night eating syndrome was 20.3%, while the rate of chronic musculoskeletal pain was 25.4%. Students were
divided into two groups based on the presence or absence of night eating syndrome. No statistically significant differences were
found between the two groups in terms of Visual-Analog-Scale scores, and distribution of painful areas. While 36% of students with
night eating syndrome had chronic pain in any part of the musculoskeletal system, this rate was lower in students without night
eating syndrome, at 22%. However, this difference was not statistically significant. The only statistically significant difference was
the number of painful areas which were higher in students with night eating syndrome (p=0.036). Educational interventions on
potential consequences of night eating syndrome and proper dietary habits should be planned for students.

Keywords: Chronic pain, Night eating syndrome, Visual Analog Scale
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1. Giris

Gece yeme sendromu (GYS), hem yeme hem
de uyku bozuklugu ile karakterize klinik bir
durumdur. 1lk olarak 1955°de Stunkard
tarafindan tanimlanmis olup, gece yemek,
aksam hiperfaji, sabah anoreksi, uykusuzluk,
aksam saatlerinde kotilesen ruh hali ve
duygusal sikint1 gibi belirtilerle kendini
gosterir  (1,2). 2013 yilinda  Ruhsal
Bozukluklar Tanisal ve Sayimsal El Kitabinin
besinci baskisinda (DSM-5), “baska yerde
simiflandirilamayan  beslenme ve  yeme
bozuklugu” baslig1 altinda tanimlanmustir (3).

Gece yeme sendromu olan hastalarin
Pittsburgh Uyku Kalitesi Indeksi'ne gére daha
yiiksek bir uyku bozuklugu oran bildirdikleri,
daha fazla uyku hapi aldiklar1 ve daha az
tatmin edici gilindiiz islevine sahip olduklari
tespit edilmistir (4,5). Uyku bozukluklar ile
kronik agr1 arasindaki iliski de uzun yillardir
bilinmektedir. Onceleri, kronik agrinin dogal
bir sonucu olarak uyku bozuklugu gelistigi
diisiiniilse de, son donemde kronik agri1 ve
uyku bozukluklari arasinda iki yonlii bir iliski
oldugu disiiniilmektedir (6). Gece
uykusundaki bozuklugun ertesi giin yasanan
agrmin siddeti arasinda bir pozitif yonde bir
korelasyon varligt da yapilmis ¢esitli
calismalarda gosterilmistir (7,8). Ogrencilerde
gece yeme sendromunu arastiran (9-11) veya
kronik agriyr arastiran (12-14) pek c¢ok
aragtirma vardir. Ancak hem 6grencilerde hem
de hastalarda gece yeme sendromunun kronik
agri ile iligkisini aragtiran bir bilimsel
arastirmaya rastlanmamustir. Uyku bozuklugu
ile hem kronik agr1 (6-8) hem de gece yeme
sendromu (4,5) arasinda da bir iliski oldugu
g0zonline alindiginda gece yeme sendromu

olanlarda, kronik agrinin daha fazla
goriilebilecegi hipotezi dogmustur.
Gece yeme  sendromunun  devamlilik

gostermesi, sirkadiyen ritmin bozulmasi ve
yiiksek zihinsel fonksiyonlarda zayiflama ile
sonuglanabilir. Bu da 6grenmede zorlanmaya
neden olabilir. Ahmad ve arkadaslari, gece
yeme sendromu olan &grencilerin, y1l sonunda
akademik basarisinin, gece yeme sendromu
olmayan oOgrencilere gore daha diigiik
oldugunu raporlamistir (11). Tip fakiiltesi
ogrencilerinin yiiksek stres diizeyi, gece gec
saatlere kadar ders c¢alismalari, diizensiz

beslenme zamanlari uyku bozuklugunu, gece
yeme sendromunu ve kronik agriyr
tetikleyebilir, bunlarin 6grenme zorlugu ve
akademik basariy1 diigiirmesi de stres diizeyini
daha da arttirarak, bir kisir donglyi
tetikleyebilir.

Bu ¢alismanin amaci, tip fakiiltesi birinci sinif
Ogrencilerinde gece yeme sendromu ve kas
iskelet sisteminde kronik agr1i  siklig
belirlemek ve gece yeme sendromu olanlarda,
olmayanlara kiyasla kronik kas iskelet sistemi
agrisinin daha sik goriiliip goriilmedigini
arastirmaktir.

2. Gerec ve Yontem

Bu c¢alisma Ocak-Nisan tarihleri arasinda
Eskisehir Osmangazi Universitesi
Universitesi, Tip Fakiiltesi 1. Stmf 6grencileri
ile gerceklestirilmistir. Calismaya katilmaya
goniillii 6grenciler calismaya dahil edilmistir.
Akut, subakut agrist olan, aktif enfeksiyonu
olan, aktif artriti, travma sonrasi agrisi olan
hastalar ¢alismadan digslanmustir.

Ogrencilerin demografik verileri yas, cinsiyet,
kilo, boy, beden kitle indeksi (BKI), yasadig
yer (ev / yurt), kronik hastaliklari, sigara ve
alkol kullanim1 agisindan ayrintili olarak
sorgulanmustir.

En az 3 aydir kas iskelet sisteminin herhangi
bir bolgesinde agr1 varligi kronik agr1 olarak
kabul edilmistir (15). Agrisinin nerede
oldugunu eliyle gostermesi istenerek, agrinin
oldugu bolge veya bolgeler raporlanmigtir
(Boyun, sirt, bel, omuz, dirsek, el ve el bilek,
kalca, diz, ayak ve ayak bilek). Kronik agrinin
degerlendirmesinde gecerli ve giivenilir bir
agrt Olgim metodu olan “Viziiel Analog
Skala” (VAS) ile  agrinin  siddeti
degerlendirilmistir (0: agrinin hi¢ olmamasi,
10: agrimin ¢ok siddetli olmasi) (16).

Gece yeme sendromu tanist Allison ve
arkadaslarinin  gelistirdigi tan1 Olgiitleri ile
konulmustur. A. Asagidaki kriterlerden biri
veya her ikisi seklinde gilinlik yeme
diizeninde aksam ve/veya gece saatlerinde
belirgin bir artis oldugunun gdsterilmesi
gerekmektedir: Al- Yiyecek aliminm en az
%25'"nin aksam yemeginden sonrasina denk
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Eriskin bagisiklama

gelmesi, A2- Haftada en az iki gece uykudan
uyanip yeme eyleminin gergeklesmesi. B.
Aksam ve gece yeme olaylarmin farkinda
olunmasi ve hatirlanmasi1 gerekmektedir. C.
Asagidaki bulgulardan en az lgiiniin klinige
eslik etmesi beklenmektedir: C1- Sabahlari
yeme isteginde azalma olmasi ve/veya haftada
dort veya daha fazla kahvalti yapilmayan
giinlerin olmasi, C2- Aksam yemegi ile uyku
baslangici arasinda ve/veya geceleri giiglii bir
yeme isteginin bulunmasi, C3- Haftada en az
dort veya daha fazla uykuya baslama ve/veya
uykuyu siirdiirme zorluklarinin olmasi, C4-
Uykuya dalma veya tekrar uykuya dénme i¢in
yeme gerekliligi inancinin bulunmasi, C5-
Duygudurumun siklikla depresif olmasi
ve/veya aksamlari kotiilesmesi. D.
Bozuklugun  belirgin  sikinti  ve/veya
islevsellikte =~ azalmaya neden  olmasi
gerekmektedir. E.  Yeme  diizenindeki
bozuklugun en az ii¢ aydir devam etmesi
gerekmektedir. F. Bu bozuklugun herhangi bir
madde koétiiye kullanimi veya bagimliligl,
tibbi hastalik, ilag kullanim1 veya diger
psikiyatrik  bozukluklara ikincil  olarak
gelismemis olmasi gerekmektedir. A-B-C-D-
E-F kriterlerinin hepsine “evet” cevabi veren
Ogrencilerde, gece yeme sendromu oldugu
kabul edilmistir (17).

Istatistiksel analiz

Her bir siirekli degiskenin dagilimi, Shapiro-
Wilk testi kullanilarak analiz edildi. Normal
dagilmayan degiskenler icin Mann Whitney U
testi kullanilarak, medyan degeri %25-75
olarak ifade edildi. Kategorik degiskenler, ki-
kare istatistigi kullanilarak
karsilastirildi,sayillar ~ ve  yiizdeler (n%)

Tablo 1. Gece yeme sendromu olan ve olmayan

ozelliklerinin karsilastirilmasi

seklinde sunuldu. P-degeri < 0.05 ise anlaml
kabul edildi. Tiim analizler, SPSS siirtim 21.0
yazilimi (SPSS Inc., Chicago, IL, ABD)
kullanilarak gerceklestirildi.

3.Bulgular

Bu aragtirmaya yas ortalamasi 18,83 + 2,42,
beden kitle indeksi 22,7 + 3,72 olan toplam
177 (93 kiz Ogrenci, 84 erkek Ogrenci) tip
fakiiltesi 1. Simif 6grencisi katilmistir.

Gece yeme sendromu olan ve olmayan olarak
Ogrenciler 2 gruba ayrilmisti. GYS olan 36
(%20,3) ve olmayan 141 (%79,7) 6grenciler,
demografik ozellikler acisindan
incelendiginde, yas, BKI, cinsiyet, yasadig
yer, kronik hastalik, sigara ve alkol kullanimi
acisindan iki grup arasinda bir fark
saptanmamistir (Tablo 1).

Toplam 45 (%25,4) Ogrencide kas iskelet
sisteminde en az 3 aydir siiren kronik agri
saptanmistir. GYS olan 6grencilerde bu oran
%36,1 iken, GYS olmayan &grencilerde ise
%22,6 olarak saptanmistir. Ancak iki grup
arasinda kronik agri ylizdesi istatistiksel
olarak  farkli  bulunmamistir  (p=0,099).
Lokalize tek bolgede agrisi olanlar ve en az 1
viicut bolgesinde agrisi olanlar olmak iizere

kronik agris1 olan hastalar iki grupta
incelenmigti. GYS olan ve olmayan
Ogrencilerin agrili bolge sayisi agisindan
istatistiksel ~ olarak  anlamlhi  bir  fark

saptanmustir (p=0,036). VAS skorlar1 her 2
grupta istatistiksel olarak benzer diizeyde idi.
Ayrica tiim agrili bolgelerin yiizdeleri GYS
olan ve olmayan Ogrenciler arasinda
istatistiksel olarak benzer diizeyde idi (Tablo
2).

tip fakiiltesi 1. Simif Ggrencilerinin demografik

Gece Yeme Sendromu Gece Yeme Sendromu P degeri
Olan Ogrenciler (n=36) Olmayan Ogrenciler
(n=141)

Yas (median %25-75) 19 (18-19) 19 (18-19) 0,750
Beden Kitle indeksi 21,9 (19,6-25,28) 22,2 (20,15-24,75) 0,961
(kg/m?) (median %25-75)
Cinsiyet  (Kadmn/Erkek) 20 (%55,6%) /16 (%44,4) 73 (%51,8) / 68 (%48,2) 0,714
n%
Yasadi@i Yer (Yurt / Ev) 27 (%75)/9 (%25) 82 (%58,2) / 59 (%41,8) 0,297
n%

Kronik Hastallk Varhgr 3 (%8,3) /33 (%91,7)

8 (%5,7) / 133 (%94,3)
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(Var/Yok) n%

Sigara Kullamm 6 (%16,7) / 30 (%83,3)
(Var/Yok) n%

Alkol kullammmu (Var/Yok) 2 (%5,6) / 34 (%94,4)
n%

13 (%9,2) / 128 (%90,8) 0,198

20 (%14,2) / 121 (%85,8) 0,161

Tablo 2. Gece yeme sendromu olan ve olmayan tip fakiiltesi 1. Sinif 6grencilerinin kronik agri, viziiel
analog skala ve agr1 dagilimi agisindan 6zelliklerinin karsilastirilmast

Gece Yeme Sendromu Gece Yeme Sendromu P degeri
Olan Ogrenciler (n=36)  Olmayan Ogrenciler
(n=141)
Kas iskelet sisteminde 13 (%36,1) 32 (%22,6) 0,099
kronik agr1 varhgi n%
Gece Yeme Sendromu ve  Gece Yeme Sendromu
Kronik Agris1i  Olan Olmayan, Kronik Agrisi
Ogrenciler (n=13) Olan Ogrenciler (n=32)
Viziiel Analog Skalas1 4 (3-5,5) 4 (3-5) 0,131
(median %25-75)
Agrili bolge sayis1 n%
En az 1 viicut bolgesinde 6 (%46,2) 5 (%15,7)
agri
0,036
Lokalize tek bolge agrist 7 (%53,8) 27 (%84,3)
Agrih Bolgeler
(Var/Yok) n%
Boyun — Sirt 5(%13,9) /31 (%86,1) 28 (%19,9) / 113 (%80,1) 0,412
Bel 7 (%19,4) / 29 (%80,6) 24 (%17) /117 (%83) 0,733
Ust ekstremite 3 (%8,3) /33 (%91,7) 8 (%5,7) /133 (%94,3) 0,555
Alt ekstremite 4 (%11,1) /32 (%88,9) 7 (%4,9) / 134 (%95,1) 0,173

(Bir dgrencide birden fazla agrili bélge olabilir)
4. Tartisma ve Sonug¢

Caligmamiza katilan 6grencilerde gece yeme
sendromu siklig1t %20 olarak bulunmustur.
Yeme bozukluklar1 son yillarda hizla artig
gostermektedir, gece yeme sendromunun en
fazla etkiledigi grubun da lise ve {niversite
ogrencileri oldugu daha onceki caligmalarda
bildirilmistir (18). Universite 6grencilerinde
gece yeme sendromunun sikligini arastiran
literatiirdeki caligmalar incelendiginde,
oranlarin birbirinden oldukga farkli saptandig
goriilmiigtiir. Runfola ve arkadaglari, 2014
yilinda Amerika’da 18-26 yaslan arasinda
1636 Ogrenci’de gece yeme sendromunun
goriilme sikligint %4,2 olarak raporlamigtir
(9). Benzer sekilde Nolan ve arkadaslar1 da

2012 yilinda yaymladiklar1 aragtirmada 246
iiniversite Ogrencisinde gece yeme
sendromunun goriilme oranmi %5,69 olarak
raporlamistir. Ulkemizde, 2018 yilinda Ankara
ilindeki 919 T{niversite Ogrencisinde gece
yeme sendromu sikligi sadece %2 olarak
raporlanmistir  (10).  Erciyes Universitesi
ogrencileriyle yapilan bir bagka aragtirmada
ise gece yeme sendromu oranit %66 olarak
bulunmustur. Tiim bu oranlar birbirinden ¢ok
farklidir, demografik, kiltiirel &zelliklerin
cesitlilik gostermesi, bu farkli oranlarin sebebi
olabilir. Ayrica tip fakiiltesi egitimi, ¢ok zorlu,
¢ogunlukla gece c¢aligmasi da gerektiren bir
egitimdir. Tip fakiiltesi Ogrencilerinde gece
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yeme sendromunun daha fazla goriilmesi de
beklenen  bir sonu¢  olabilir.  Suudi
Arabistan’da  uygulamali  tip  bilimleri
universitesinde okuyan Ogrencilerde gece
yeme sendromu arastirilmig, %35,7 oraninda
hafif gece yeme sendromu raporlanmistir (11).

Universite yasanu artmig stres ve iiniversite
Ogrencileri arasinda kronik agri yaygin bir
sorundur, cogunlukla psikolojik ve sosyal
islevselligin ~ azalmasi  ile  sonuglanir.
Calismamiza katilan 6grencilerde kas iskelet
sisteminin herhangi bir yerinde kronik agri
sikligr %25 olarak saptanmustir. Yapilan bir
aragtirmada iiniversite Ogrencilerinde kronik
agr1 sikligt %54 olarak bildirilmistir. Bu
Ogrencilerin de %19.1’1i en az {i¢ agn
bolgesinde kronik agri yasadigi raporlanmigtir
(12). Bir basgka aragtirmada, bel agrisinin
yayginlig1 iiniversite ogrencilerinde yaklasik
%40 olarak bulunmus ve cesitli psikososyal
faktorlerle iliskilendirilmistir (13). Bizim
calismamizda 6grencilerde kronik kas iskelet
sistemi agrist goriilme orant %25 olarak,

yukaridaki  c¢aligmalardan  diisiik  olarak
bulunmustur. Tip egitimi yogun c¢alisma
temposu, agir ders yiikii gerektiren bir

egitimdir, tip fakiiltesi 6grencilerini, yine tip
fakiiltesi Ogrencileri ile kiyaslamak daha
dogru olacaktir. Brezilya’da 395 tip
ogrencisinde herhangi bir yerinde kronik agr
varlig1 arastirillmig ve Ogrencilerin %35’inin
kronik agrisi oldugu raporlanmistir (14). Bu
oran bizim c¢aligmamizdan yiiksek olmasinin
sebeplerinden biri demografik 6zelliklerin
farkliligi iken, diger sebebi de bizim
calismamizda sadece kas iskelet sistemi
agrilar1  degerlendirilmisken, Brezilya’daki
calismada pelvik agri, bas agrisi dahil tim
viicut kronik agrilarmin  degerlendirilmesi
olabilir.

Gece yeme sendromu, baska yerde
smiflandirilamayan  beslenme ve  yeme
bozuklugu olarak tanimlanmaktadir (3).
Beslenme bozukluklari, viicudun ¢esitli
sistemlerini etkiledigi icin agriya neden

olabilmektedir. Daha 6nce kronik agrisi olan
adolesanlarda yapilmis bir arastirmada,
%35,3'tinde kronik agr1 yasamadan 6nce yeme
bozuklugu semptomlar1 oldugu bildirilmistir
(19). Lin ve arkadaglar1 (20) yeme
davranisindaki bozulmanin o6zellikle agrinin
kroniklesmesinden sonra basladigi ve nucleus

accumbens'te yapisal degisikliklerle birlikte
oldugunu raporlamistir. Yeme bozuklugu mu
kronik agr1 gelisimini tetiklemektedir, yoksa
kronik agris1 olan bireylerde merkezi sinir
sisteminin agir1 aktivasyonu sonucu i¢ ve dig
kosullara kars1 artan duyarlilig1 yonetmek i¢in
mi kisitlayict yeme aliskanliklar
gelistirdikleri (21) heniiz net degiildir. Bu
konuda ileri arastirmalara ihtiyag¢ vardir.

Daha onceki arastirmalarin sonuglari, hem

GYS hem de kronik agrlarin, uyku
bozukluklar1 ile yakin bir iliski iginde
olduklarmi  gostermistir. Ancak literatiir

incelendiginde GYS ile kronik kas iskelet
sistemi agrilarinin iligkisini inceleyen bir
arastirmaya rastlanmamisti. Bu ¢alisma
sonucuna gore GYS yasayan Ogrencilerin
%36,1’inde kas iskelet sisteminde kronik agr1
saptanmasina  karsin, GYS  yasamayan
ogrencilerde bu oran daha diisiik %22,6 olarak
saptanmustir. %14 gibi bir fark saptanmasina
ragmen, istatistiksel olarak anlamli bir fark
saptanmamasi, c¢alismadaki 6grenci sayisinin
az olmasi ile iligkili olabilir kanisindayiz. Agr
siddeti acisindan da GYS olan ve olmayan
ogrencilerde fark saptanmamistir. Ancak kas
iskelet sisteminde agrili bolge sayis1 agisindan
karsilastirildiginda istatistiksel olarak anlamli
bir fark saptanmistir, kronik agris1 ve GYS
olan &grencilerin %46,2’sinin agrisi en az 1
bolgede agrisi mevcutken, kronik agrist olup
GYS olmayan 6grencilerde bu oran %15,7 idi.
Bu da bize GYS olan ogrencilerin, lokal
agridan ziyade yaygin viicut agrisi yasadigini
diistindlirmiistiir.

Limitasyonlar

Calismaya az sayida Ogrencinin katilmasi,
sadece birinci siiflarin  dahil edilmesi,
beslenme  ve  uyku  aligkanliklariin
sorgulanmamasi ¢aligmanin limitasyonlaridir.

Bu calisma sonucunda, tip fakiiltesi 1. Sinif
ogrencilerinde her bes 6grenciden birinin gece
yeme sendromu, her dort 6grenciden birinin
de kronik kas iskelet sistemi agrisi yasadigi
tespit edilmistir. Gece yeme sendromu olan
ogrencilerin %36’sinda kas iskelet sisteminin
herhangi bir yerinde kronik agr1 saptanirken,
gece yeme sendromu olmayan 6grencilerde bu
oran daha dusiik, %22 olarak saptanmistir.
Ayrica gece yeme sendromu olan 6grencilerde
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agrili bolge sayisi, gece yeme sendromu
olmayan ogrencilere gore fazla bulunmustur.
Tip fakiiltesi Ogrencilerinin ndbet tutmaya
basladiklari
aliskanliklarinin, gece yeme sendromlarinin,
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yillardan  sonra

beslenme

arastiran

calismalara ihtiyac vardir.

Ogrencilere gece yeme sendromunun yol

kronik agrilarimin nasil degisim gosterdigini
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Research Article / Arastirma Makalesi
Features and Relapse/Refractory Disease Risk Factors of Patients with Acquired
Thrombotic Thrombocytopenic Purpura in the Western Mediterranean Region of
Turkey

Tiirkiye’de Bat1 Akdeniz Bolgesindeki Edinsel Trombotik Trombositopenik Purpura Hastalarinin
Klinik Ozellikleri ve Relaps/Refrakter Hastalik Risk Faktérleri

YUnal Atas, 2Sevgi Giilsen, “Liitfullah Zahit Kog, *Orhan Kemal Yiicel, *Utku lltar, *0zan Salim, ‘Erdal
Kurtoglu, *Levent Undar, *Volkan Karakus

University of Health Sciences, Antalya Training and Research Hospital, Department of Internal
Diseases, Department of Hematology

“University of Health Sciences, Antalya Training and Research Hospital, Department of Internal Diseases
$Akdeniz University, Medical Faculty Hospital, Department of Internal Diseases, Department of
Hematology

Ozet: Giincel yaklagimlarla yanit ve genel sagkalim oranlari %90’ iizerine ¢ikan trombotik trombositopenik purpurada (TTP),
relapst Ongordiiriicti ve engelleyici parametrelerin 6nemi artmustir. Bu agidan Bati Akdeniz bolgesindeki immun TTP (iTTP)
hastalarinin klinik prezentasyonlarini, laboratuvar bulgularini, tedavilerini, tedavi yanitlarini, relaps/refrakter hastalik durumlarini ve
genel sagkalim oranlarini inceledik. Son 10 yilda tani almis, iTTP tanili 35 eriskin hasta ¢alismaya dahil edildi. Hastalarin ortanca
takip stiresi 46 (2-118) ay olup, 32 hasta (%91.4) hayattaydi. Birinci basamak tedavide 20 (%57.1) hastada klinik remisyon
saglanirken, relaps/refrakter hastalik nedeniyle ikinci sira tedavi verilen 21 hastanin 20 sinde klinik remisyon saglanmisti. Birinci
basamakta sadece 4 hastada kullanilan rituksimab ikinci sira tedavi alan 14 hastaya verilmisti. Relapslar nedeni ile 5 hasta ii¢
basamak, 2 hasta ise dort basamak tedavi almisti. Yas, cinsiyet, klinik prezentasyon, laboratuvar bulgular1 ve plazmaferez sayisi ile
hem ADAMTS13 inhibitér diizeyleri hem de relaps/refrakter hastalik arasinda bir iliski yoktu. Ge¢miste yas, ADAMTS13
aktivasyonunun dustikligi, yiiksek laktat dehidrogenaz gibi bazi parametreler prognostik olarak bildirilse de, %90’ m tizerinde yanit
ve genel sagkalim saglayan giincel tedavi yaklagimlari ile bu degerlendirmelerin yeniden ele alinmasi gerektigini diisiiniiyoruz.
Calismamizda hem relaps/refrakter hastalik 6ngordiiriicii bir faktor hem de ADAMTS13 inhibitér diizeyinin etkiledigi bir klinik
yansima saptamadik.

Anahtar Kelimeler: Trombotik mikroanjiyopati; Trombotik trombositopenik purpura, edinilmis; ADAMTS13 proteini, insan

Abstract: The importance of parameters that predict and prevent relapse has increased in thrombotic thrombocytopenic purpura
(TTP), where response and overall survival rates exceed 90% with current approaches. In this respect, we examined the clinical
presentations, laboratory findings, treatments, treatment responses, states of relapsed/refractory disease and overall survival rates of
immune-mediated TTP (iTTP) patients in the western Mediterranean region. 35 adult patients who were diagnosed with iTTP in the
last 10 years were included in the study. The median follow-up period of the patients was 46 (2-118) months, and 32 patients
(91.4%) survived. While clinical remission was achieved in 20 (57.1%) patients in the first-line treatment group, clinical remission
was achieved in 20 of 21 patients who received second-line treatment due to relapsed/refractory disease. Rituximab, which was used
as the first-line treatment in only 4 patients, was given to 14 patients as the second-line treatment. Due to relapse, 5 patients received
third-line treatment, and 2 patients received fourth-line treatment. There was no relationship between age, sex, clinical presentation,
laboratory findings, the number of plasmapheresis treatments, and either ADAMTS13 inhibitor levels or relapsed/refractory disease.
Although several parameters, such as age, low ADAMTS13 activation, and high lactate dehydrogenase, have been reported to be
prognostic in the past, we believe that these findings should be reconsidered with current treatment approaches that provide a greater
than 90% response and overall survival. In our study, we did not detect either a predictive factor for relapsed/refractory disease or a
clinical indicator influenced by ADAMTS13 inhibitor levels.

Keywords: Thrombotic microangiopathies; Thrombotic thrombocytopenic purpura, acquired; ADAMTS13 protein, human
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Eriskin bagisiklama

1. Introduction

Thrombotic thrombocytopenic purpura (TTP),
which is among heterogenous group of
diseases called thrombotic microangiopathies,
is a multisystem disease that may be
accompanied by neurological dysfunction,
renal dysfunction and fever, as well as
thrombocytopenia and hemolytic anemia. Due
to the decrease/absence of the von Willebrand
factor (vWf)-cleaving protease ADAMTS13
(A Disintegrin and Metalloproteinase with
Thrombospondin-1 motifs; 13th member of
the family), tissue ischemia and damage are
caused by microthrombi in the
microcirculation caused by vW{f multimers
that remain in the circulation (1). After TTP
was first described in a fatal 16-year-old
female patient in 1924, it was revealed in
1982 that vW{f multimers were involved in its
etiopathogenesis, and in 1998, this condition
was shown to be caused by a protease
deficiency that breaks down vWf multimers
(2,3,4). While immune-mediated (acquired)
TTP (iTTP) caused by an autoantibody against
ADAMTSI13 is mostly observed, congenital
TTP (Upshaw—Schulman syndrome) caused
by the absence of ADAMTSI13 rarely occurs
(5,6).

TTP is a rare hematological disease with a
mean annual incidence of ~0.1 in children
and ~3 new cases/million persons in adults
(7,8). iTTP, which occurs in adults around the
age of 40 on average, has been reported to be
approximately twice as common in women
(5,9). Although clinical symptoms and
laboratory findings can suggest TTP, its
definitive diagnosis is made by revealing the
severe deficiency (activity <10%) of
ADAMTSI13, its only unique biological
marker (10,11). On-time diagnosis is crucial
because TTP is a medical emergency with a
mortality rate of approximately 90% if left
untreated (12). Due to increased awareness
and on-time initiation of treatment, response
rates to first-line treatment have increased to
approximately 80-90% (13). In clinically
suspected patients with evidence of
thrombotic microangiopathy detected using
PLASMIC and/or French scores, first-line
treatment with therapeutic plasma exchange is
recommended to remove autoantibodies and
ultra-large vWf multimers and restore

ADAMTSI13 levels (14,15). In 2015, it was
reported that despite plasma exchange and
immunosuppressive treatment, mortality was
still approximately 10-20% (10). However,
with the use of rituximab as the first-line
treatment in addition to steroids and plasma
exchange, clinical responses and overall
survival rates have increased to over 90%, and
the relapse incidence rates have decreased
significantly (16,17). With
immunosuppression based on glucocorticoids
and rituximab, the aim is to eliminate
autoantibodies. In 2019, caplacizumab, which
has a different mechanism of effect, targeting
the Al domain of vWf and providing rapid
clinical improvement and thrombocyte
normalization, was approved for use (18,19).

We thought that it was more important to
reveal the predictive parameters of relapse in
TTP, where overall survival rates have
increased to over 90% with current treatment
methods. For this reason, we wanted to
present the relationships between
demographic data, clinical findings, intensive
care needs, laboratory results on arrival,
PLASMIC scores and treatments received and
the occurrence of relapsed/refractory disease
in iTTP patients diagnosed after 2015 and to
evaluate their response to treatments (mean
response time, number of plasmapheresis
procedures, relapsed/refractory disease) and
mortality status. In addition to the literature,
we planned to examine the relationship
between patients' ADAMTS13 antibody levels
and their laboratory findings on arrival,
intensive care needs, response to treatment
and relapse status.

2. Materials and Methods

Patients over the age of 18 who were
diagnosed with TTP in the last 10 years at
Akdeniz University Medical Faculty Hospital
and the University of Health Sciences Antalya
Training and Research Hospital Department
of Hematology were included in the study.
The study was conducted with the approval of
the Clinical Research Ethics Committee of the
University of Health Sciences Antalya
Training and Research Hospital with decision
number 16/6 dated 08/25/2022. The data were
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collected from patient files, electronic hospital
databases, hospital central laboratory records
and apheresis unit data records.

The following information of iTTP patients
was recorded: sex, age, date of diagnosis,
fever findings, neurological involvement
status, renal dysfunction status, hemoglobin
levels, thrombocyte counts, lactate
dehydrogenase (LDH) levels, ADAMTSI13
activities and antibody levels, PLASMIC
scores, intensive care needs, treatments
received during the first attack
(plasmapheresis volume, number of sessions,
and immunosuppressive treatments), response
to treatment, relapse status and treatments
used for relapse, last follow-up time, and
survival status. Clinical response was
considered if the thrombocyte count was
above 150000/mm’ for 2 consecutive days
with treatment and the LDH level returned to
normal; refractory disease was considered if
the patient never achieved clinical response
status; remission was achieved if the patient’s
clinical response persisted for at least 30 days
after stopping plasmapheresis; exacerbation
was indicated if the disease recurred within 30
days after clinical response to treatment; and
relapse was noted if the disease recurred after
30 days (20). The mean follow-up period was
defined as the period from the date of the first
diagnosis to the date of the last visit.

Statistical Analysis

IBM SPSS Statistics 23 program was used to
analyze the data. For the descriptive data,
continuous variables are depicted as the
median  (minimum-maximum) or mean

(£standard deviation). Categorical variables
are depicted as numerical values and
percentages. The comparison of independent
categorical data was made using the chi-
square test. A t test was used to compare
continuous  variables with a normal
distribution, and the Mann—Whitney U test
was used to compare continuous variables
without a normal distribution. For all tests,
p<0,05 was accepted as the limit of statistical
significance.

3. Results

Of the 38 patients diagnosed with TTP in both
centers, 3 patients with congenital TTP were
excluded from the study. The median age of
the 35 patients diagnosed with iTTP was 41
(19-66), and 19 (54.3%) of the patients were
female and 16 (45.7%) were male. A total of
28 (80%) patients had primary iTTP and 7
(20%) patients had secondary iTTP; of the
secondary iTTP patients, 3 had secondary
iTTP due to systemic lupus erythromatosis
(SLE), 2 due to medication, 1 due to
pregnancy and 1 due to trauma. Neurological
findings, along with hemolytic anemia and
thrombocytopenia, were present in 20 (57.1%)
patients, renal dysfunction in 13 (37.1%)
patients, fever in 5 (14.3%) patients and
pentad in only 3 (8.6%) patients. Eleven
(31.4%) patients needed intensive care
support at their first admission. According to
the PLASMIC score, 3 (8.5%) patients were
in the medium-risk group (5 points), while 32
(91.5%) patients were in the high-risk group
(6-7 points). The clinical, laboratory and
demographic data of the patients are presented
in Table 1.

Table 1. Demographic characteristics, clinical findings and laboratory results of the patients

Sex and clinical findings Number Age and laboratory findings (Mean sd)
(n:35) (%)

Sex (Female) 19 (54.3) Age 40,2 £11,1

iTTP (Primary) 28 (80) Hemoglobin (g/dL) 8,5+2,0

Neurological findings (Yes) 20 (57.1) Leukocyte (/mm®) 9232 £2790

Renal dysfunction (Yes) 13 (37.1) Neutrophile (/mm?®) 6825 £2515

Fever (Yes) 5(14.3) Lymphocyte (/mm?®) 1649 +606
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Intensive care (Yes) 11 (31.4)
PLASMIC score
Medium (5 points) 3 (8.5)
High (6-7 points) 32 (91.5)

Thrombocyte (/mm?) 14000 +7530
LDH (U/L) 1254 £527
Total bilirubin (mg/dL) 2,8 £1,6
Creatinine (mg/dL) 1,1 +£0,45

iTTP: immune-mediated (acquired) thrombotic thrombocytopenic purpura, LDH: lactate dehydrogenase

The median follow-up period of 35 patients
was 46 (min: 2, max: 118) months, and 32
patients (91.4%) were alive during their last
follow-up. Among the 3 patients who passed
away, only one patient (with iTTP secondary
to SLE in their third attack) passed away due
to an iTTP attack.

In the first-line treatment, 27 (77.1%) patients
received one plasma volume, and 8 (22.9%)
patients received more than one plasma
volume (1,5 or 2 volumes) of plasma
exchange. The mean number of patients who
underwent plasmapheresis as the first-line
treatment was 15,9 (min: 3, max: 50). As an
immunosuppressive treatment along with
plasmapheresis,  steroids  alone  were
administered to 30 patients, and a
combination of steroids and rituximab was
administered to 4 patients. While the
immunosuppressive treatment information of
2 patients could not be obtained, 3 patients did
not receive immunosuppressive treatment
(except for prophylactic low-dose steroids
before plasmapheresis). In 2 patients,
additional immunosuppressive drugs
(azathioprine and cyclophosphamide) were
used due to the diagnosis of SLE. After the
first-line treatment, clinical remission was
achieved in 20 (57.1%) patients, while 8
(22.9%)  patients experienced  disease
exacerbation, and 7 (20%) patients
experienced refractory disease. The number of
days until response was 8,75 (min: 3, max:
30) in 28 (80%) patients who achieved
clinical remission. Three patients who used
rituximab achieved clinical remission, while
one experienced refractory disease.

A total of 21 (60%) patients received second-
line treatment, 15 of them due to refractory
disease and disease exacerbation, and 6 due to
relapse (30% of patients who achieved
remission). The median number of days until
second-line treatment was 23 (min: 8, max:

1812), while the median number of days until
second-line treatment was 782 (min: 476,
max: 1812) for those patients who
experienced relapse. Rituximab was used in
14 patients, vincristine in 5 patients,
cyclophosphamide in 4 patients, and steroids
in all patients except refractory patients. The
mean number of days that plasmapheresis was
performed as a second-line treatment was 17,3
(min: 4, max: 58), and 5 patients were treated
with more than 1 plasma volume (1,5 or 2
volumes). After the second-line treatment,
clinical remission was achieved in all patients
(95.2%), except for one refractory patient, and
the mean number of days until response was
11,3 (min: 3, max: 35). In all 5 of the patients
who developed relapse, steroid and rituximab
were used in combination with
plasmapheresis as a third-line treatment, and
only one patient was additionally given
cyclophosphamide and vincristine. Only one
of the two patients (14 and 26 months later)
who experienced a disease attack after the
third-line treatment responded to the last
treatment; the other patient passed away due
to an iTTP attack.

The relationships between the clinical and
laboratory characteristics of the patients and
the need for second-line treatment were

evaluated (Table 2). There were no
statistically significant differences between
fever, neurological findings, renal

dysfunction, intensive care need, whether
iTTP was primary or secondary, and sex, and
the need for second-line treatment. Although
small in number, two of the four patients who
used rituximab as the first-line treatment had a
history of relapse, and there was no
relationship between the need for second-line
treatment and the use of rituximab. The age
and hemoglobin, leukocyte, thrombocyte,
LDH, thrombocyte, creatinine and total
bilirubin levels of 14 patients who needed
treatment only once and 21 patients who
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needed two or more lines of treatment were
similar. In addition, the number of
plasmapheresis procedures as the first-line

treatment and the number of days until
response were similar in both groups.

Table 2. The relationships between the demographic, clinical, laboratory characteristics and some
findings in the first-line treatment of the patients and relapsed/refractory disease

R/R disease P value R/R disease P value
(mean)
(n:21) (%)
Sex (Female) 9 (42.8%) 0,09 Age 37,7 0,10
iTTP (Primary) 18 (85.7%) 0,30 Hemoglobin 8,4 0,68
(g/dL)
Neurological findings (Yes) 12 (57.1%) 1,0 Leukocyte (/mm*) 8881 0,37
Renal dysfunction (Yes) 8 (38.1%) 0,88 Thrombocyte 14000 1,0
(/mm’)
Fever (Yes) 3 (14.3%) 1,0 LDH (U/L) 1329 0,31
Intensive care (Yes) 8 (38.1%) 0,29 Total bilirubin 3,15 0,09
(mg/dL)
Rituximab in the first-line 2 (9.5%) 0,64 Creatinine 1,13 0,57
treatment (Yes) (mg/dL)
ADAMTS13 inhibitor 11 (52.4%) 0,23 ADAMTS13 54,0 0,57
(=50) (U/ml) inhibitor (U/ml)
In first-line treatment Time to first-line response (day) 9,8 0,31
Number of plasmapheresis at the first-line 14,9 0,58

treatment

ADAMTS13: A Disintegrin and Metalloproteinase with Thrombospondin-1 motifs; 13th member of the family,
iTTP: immune-mediated (acquired) thrombotic thrombocytopenic purpura, LDH: lactate dehydrogenase, R/R:

relapsed/refractory

ADAMTSI13 activity was less than 2% in all
patients, and varying concentrations (15,6-90
U/ml) of the ADAMTSI13 inhibitor were
observed. We did not detect a correlation
between age and microangiopathic hemolytic
anemia findings, such as hemoglobin,
thrombocyte, LDH, and ADAMTS13 inhibitor
levels. There was also no correlation between
ADAMTSI13 inhibitor levels and
plasmapheresis as the first-line treatment,
days until response, or days until second-line
treatment. Although the mean ADAMTSI13
inhibitor levels in 14 patients who received
one line of treatment were lower than those in
the relaps/refractory patients, the differences
were not statistically significant (48.4 U/ml
and 54.0 U/ml, respectively, p>0,05). In
addition to the mean ADAMTSI3 inhibitor

levels of both groups, the mean antibody level
of all patients was 52 (£5,09) U/ml.
Therefore, a similar analysis was performed
between patients with ADAMTS13 inhibitor
levels of 50 U/ml and above and patients with
levels below 50 U/ml. Patients in both groups
had fever, neurological findings, renal
dysfunction, and the need for intensive care,
and the numbers of primary/secondary iTTP
patients were similar (p>0,05). Additionally,
in both groups, there was no significant
difference in the number of patients with or
without a complete response to first-line
treatment (refractory disease and disease
exacerbation) or the number of patients with
and without the need for second-line treatment
(p>0,05).
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4. Discussion

In our study, the real-life data, including
demographic, clinical, laboratory, treatment
and response status data, of 35 iTTP patients
were evaluated. In addition to comparing our
results with the literature, we investigated the
relationships between age, sex, clinical
presentation, laboratory findings and number
of plasmapheresis procedures and either
ADAMTSI3 inhibitor levels or
relapsed/refractory disease.

The average age in our study was similar to
that in the literature, and although the
percentage of females was high (54.3%), it
was slightly lower than that in the literature
(approximately 70%) (5,9). In our study,
secondary iTTP was detected in 20% of
patients, and different rates have been
reported in different studies, with the lowest
being 23% and the highest being 67% (21-24).
In our study, neurological findings were the
most common (57.1%), followed by renal
dysfunction (37.1%), and fever (14.3%) was
the least common, while pentad was present in
only 3 patients (8.6%). Although different
rates have been reported in the literature, as in
our study, neurological findings are most
common (50-80%), followed by renal
dysfunction, with fever and pentad being the
lowest, reported in less than 10% of patients
(7,11,21-27). Unlike in the literature, the
intensive care needs of the patients at the time
of admission were evaluated, and
approximately one-third of the patients
needed intensive care. While all patients had
microangiopathic hemolytic anemia findings,
the mean hemoglobin level (8,5 g/dl) and
thrombocyte  count  (14000/mm®)  were
consistent with the literature (hemoglobin: 7-
8,2 g/dl, thrombocyte<30/mm’) (7,11,21-27).
It has been reported that a PLASMIC score of
>5 (medium and high) provides very high
sensitivity and  specificity (0,99 (95%
confidence range [CI], 0,91-1,00) and 0,57
(95% CI, 0,41-0,72), respectively), while a
score of >6 (only high) slightly increases
specificity (0,89; 95% CI, 0,81-0,94) and
slightly reduces sensitivity (0,85; 95% CI,
0,67-0,94) (28). In our study, all patients had a
PLASMIC score of >5, 3 (8.5%) patients were
in the medium-risk (5 points) group, and 32

(91.5%) patients were in the high-risk (6-7
points) group.

Severe ADAMTSI13 deficiency (activity
<10%) supports the clinical diagnosis of TTP
and validates the diagnosis in a patient with
microangiopathic hemolytic anemia and
thrombocytopenia. However, although rare,
severe ADAMTSI13 deficiency has also been
reported to be associated with sepsis and some
malignancies. In addition, in terms of clinical
characteristics, ADAMTSI13 activity >10% in
possible TTP patients cannot exclude TTP
diagnosis  (11,29). In our study, the
ADAMTSI13 activity of all patients was less
than 2%, and the presence of ADAMTSI3
inhibitors was detected in all patients.
Although inhibitors are expected in all
patients with iTTP, they may not be detected
in approximately 30% of patients, especially
in the first acute attack. In this case, an
enzyme-linked immunosorbent test or
antibody screening test using the Western blot
method may be required in addition to
ordinary screening methods (10).

In TTP patients, whose mortality rate without
treatment is >90%, mortality rates decrease to
10-15%  with  plasma exchange and
corticosteroid  treatment. However, the
reported incidence of patients who are
unresponsive to plasma exchange and
corticosteroids and  require  additional
treatment ranges from 10% to 42%. This
prognosis improves drastically with the B-
cell-targeting treatment rituximab, and clinical
remission is achieved in 87-100% of patients
following rituximab treatment (30). In our
study, 91.4% (32 patients) of the patients with
a median follow-up period of 46 months were
alive, and only one patient passed away due to
TTP. The rate of refractory disease and
disease exacerbation after first-line treatment
was present in 42.9% (15 patients) of patients,
which is similar to the prevalence reported the
literature. Although the use of rituximab in
first-line treatment was quite low, the rate of
rituximab use was higher in 21 patients
requiring second-line treatment (14 patients,
66.6%). The clinical remission rate (95.2%)
was higher after second-line treatment, in
which steroids were used in all patients,
cyclophosphamide and vincristine in a small
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number of patients in addition to rituximab. In
studies conducted after its effectiveness in
relapsed/refractory  patients, a  clinical
remission rate of >90% and, more
importantly, a very low rate of relapse of
approximately 10% were reported with the
addition of rituximab to first-line treatment
(16,17). It has been reported that rituximab,
which is used as a first-line treatment because
it reduces the rate of relapse from 50% to
10%, reduces relapse by being administered
preemptively (31). In addition to these
developments, the survival rate may increase
with the rapid response provided by
caplacizumab, which has recently entered into
the treatment space and is an anti-vWf (32).
However, this agent is recommended for use
in selected/at-risk patients because of its
increased bleeding risk and cost (33).

We believe that revealing the predictive
factors for relapsed/refractory disease in TTP
patients, whose mortality rate has decreased
significantly, is an important goal in terms of
subsequent treatment approaches and follow-
up, and we performed several evaluations in
our study from this point of view. However,
age, sex, the presence of clinical findings
(fever, neurological findings, renal
dysfunction, and intensive care need), whether
the patient had primary or secondary iTTP,
laboratory findings (hemoglobin, leukocytes,
thrombocyte, LDH, thrombocyte, creatinine,
and total bilirubin levels), the number of
plasmapheresis  procedures as  first-line
treatment and the number of days until
response were not predictive of the need for
second-line treatment. Similar to our study,
Hovinga et al. compared the demographic,
clinical and laboratory characteristics of 16
patients with ADAMTSI13 activity <10% who
relapsed and 31 patients who did not relapse.
They reported that only male sex had a
significant relationship with relapse; there

were no relationships between age,
neurological findings, laboratory findings
(hematocrit,  thrombocyte, @ LDH, and
creatinine levels) and plasma exchange

numbers and relapse, as in our study (34). In
various previous studies, advanced age, severe
neurological findings, severe renal
dysfunction, very high LDH levels (10 times
the normal upper wvalue), which mostly

reflects organ damage, and increased cardiac
troponin levels at the time of diagnosis have
been associated with death and/or resistance
to treatment (5,35). However, due to current
first-line  treatment  approaches, = where
treatment responses are quite high and
mortality is quite low, these indicators are
considered controversial (5,6). Although there
are not enough first-line treatments, the use of
rituximab, which has been reported to have a
low relapse rate after its use both in the
treatment of relapsed/refractory patients and
as a first-line treatment in the literature, is
considered the most decisive factor in terms
of relapse, as shown in our study.

Although previous studies have shown that
severely low ADAMTSI13 activity (<10%)
predicts an increased need for plasma
exchange and an increased risk of relapse, the
predictive ability of this finding also seems to
be limited, especially with the current
treatment approach using rituximab as a first-
line treatment (34). However, patients with
severely low ADAMTSI13 activity have been
reported to have a lower mean thrombocyte
count, less renal dysfunction, and more
autoimmune symptoms (36). In our study, a
comparison could not be made in this respect
because all patients had an ADAMTSI3
activity lower than 10% or a similar
percentage. Although it is generally assumed
that the titration of the inhibitor is associated
with clinical results and that the disease may
be more resistant to standard treatment in
patients with high inhibitor titrations, it has
been reported that it is not associated with the
clinical picture and does not predict survival
(11). Similar to the literature, in our study, we
did not find a correlation between
ADAMTSI13 inhibitor levels and age,
microangiopathic hemolytic anemia findings,
such as hemoglobin, thrombocyte, and LDH
levels, plasma exchange numbers, the number
of days until response and the number of days
until second-line treatment. In addition, the
ADAMTSI13 inhibitor levels at diagnosis
were similar between patients who received
only first-line treatment and patients who
experienced refractory disease relapse. Unlike
the literature, based on the mean inhibitor
levels of the patients, we performed a similar
analysis between patients with ADAMTS13
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inhibitor levels of 50 U/ml and above and
patients with levels below 50 U/ml. However,
clinical findings such as fever, neurological
findings, renal dysfunction, and need for
intensive care were similar in both groups.
Additionally, there was no difference in the
number of patients who responded to first-line
treatment or who required second-line
treatment between the two groups.

5. Conclusion

In our study, where the mortality rate was
quite low, we did not find a relationship
between demographic characteristics, clinical
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Ruh Saghgi Alaninda Yapay Zeka Arastirmalari: Bibliyometrik Bir Degerlendirme

Artificial Intelligence Research in Mental Health: A Bibliometric Evaluation

'Emrah Atilgan, *Esra Uslu
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Ozet: Bu galismada ruh saglig: alanindaki yapay zeka yaymnlarmimn bibliyometrik olarak incelenmesi amaglannustir. Calismada 1984
ile 2024 yillar1 arasmda Web of Science veri tabaninda Ingilizce "mental health and artificial intelligence- ruh saghg ve yapay
zeka" anahtar kelimeleri ile belirlenen 2773 makale incelenmistir. Veri analizi ve grafiksel sunumlar, R yazilimindaki Bibliometrix
Paketi kullanilarak yapilmistir. Calismalarin ortalama yayin yast 2,7 ve yillik artis oran1 %18,36 olarak belirlenmistir. En aktif tilke
Amerika Birlesik Devletleri ve Cin olup, en fazla yaymn yapan dergi Frontiers in Psychiatry'dir. Makine 6grenimi konusu, alanin
hem en sik kullanilan1 hem de oncii temasidir. Benzer sekilde, Chatbot, alani sekillendiren temalar arasinda yer almaktadir.
Alzheimer Hastaligi ve bipolar bozukluk, ortaya ¢ikan veya kaybolan temalar (emerging or declining themes) arasindadir. Derin
6grenme, sizofreni ve demans konulari, alani sekillendiren temalarin gelismeye devam etmekte, gelismis ancak izole kalmis, ortaya
cikan veya kaybolmaya bagslayanlarin kesigim noktasinda bulunmaktadir. Bu ¢alisma ile bibliyometrik verileriler kullanarak ruh
saglig1 alanindaki YZ galigmalarinin performansi ve kapsami analiz edilmistir. Sonuglar, konuya ilgi duyan bilgi teknolojileri ve ruh
saglig1 profesyonellerine ¢aligmalarinda rehberlik edebilir.

Anahtar Kelimeler: Yapay Zeka, Bibliyometrik Analiz, Ruh Saglig:.

Abstract: This study aimed to bibliometrically examine artificial intelligence publications in the field of mental health. In the study,
2773 articles were identified with the keywords "mental health and artificial intelligence™ in English in the Web of Science database
between 1984 and 2024 were examined. Data analysis and graphical presentation were conducted using Bibliometrix Package in R
software. The average publication age of the studies was 2.7, and the annual increase rate was 18.36%. The most active country was
the United States of America and Chine, the journal with the most publications was the Frontiers in Psychiatry. The subject of
machine learning is both the most frequently used and the leading theme in the field. Similarly, Chatbot is among the themes that
shape the field. Alzheimer Disease and bipolar disorder were emerging or declining themes. Deep learning, schizophrenia and
dementia topics are at the intersection of themes that shape the field, continue to develop, have developed but remained isolated, and
are emerging or declining. This study analyzed the performance and scope of Al studies in the field of mental health using
bibliometric data. The results can guide informatics and mental health professionals interested in the subject in their studies.
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1. Giris

Yapay zeka (YZ), akilli bilgisayar
sistemlerinin olusturulmastyla ilgilenen bilgi
islem biliminin bir alt alamdir (1). Ogrenme,
akil ylirlitme, problem ¢6zme, Oriintii tanima

gibi insan biligsel siiregleri ile benzer
becerileri gerceklestiren hesaplamali
sistemleri  igerir  (2). Robotik, uzman

sistemler, otomatik ¢eviri, konugsma tanima,
dogal dil isleme, ses analizi gibi uygulamalar
YZ uygulamalar1 arasinda yer almaktadir
(1,3). Bu uygulamalar insan hayati iizerinde

oldukca biiyik bir etkiye sahip olup
miihendislik, iletisim, tiretim ve saglik gibi
cesitli alanlarda da uygulamalar1

bulunmaktadir (4-6).

YZ uygulamalar1 saglik alaninda bir devrime
yol agmaya devam etmektedir (7). Bu
uygulamalar saglik profesyonellerine tedavi
basarisini  tahmin etme, komplikasyonlar
yonetme, hasta bakimini destekleme ve en iyi
tedaviyi tanimlama gibi dort temel sekilde
katki sunar (8). Bu da saglik ve hastalik
yOnetimi igin bir avantaj niteligi tasimaktadir.

YZ araglarinin kullanildigi baslica alanlarin
kanser, noroloji ve kardiyoloji oldugu
belirtilmektedir (9). Bir bibliyometrik analiz
YZ arastirmalarindaki en oOnemli hastalik
alanlarm1  kanser, koroner arter hastaligi,
kronik bobrek hastaligl, prostat kanseri ve
diyabet olarak tanimlamustir (10). Ruh saghigi
alanindaki ilerleme hizi ise goOrece yavas
olmustur (11). Oysa ruh saglig alaninda
problem yasayan bireylerin artan morbidite ve
mortalite oranlar1 ve yetersiz sayidaki ruh
sagligi profesyonellerinin artan bakim yiikii
dikkate alindiginda YZ uygulamalar1 bir
ihtiya¢c olarak karsimiza g¢ikmaktadir (12).
Clnkii YZ teknolojisinin kullanimi, ruhsal
hastaliklarin tespiti ve teshisinin yani sira
genis ve cesitli veri kaynaklarindan anlam
cikarma, ruhsal hastaliklarin  yayginlhigim
degerlendirme, biyolojik mekanizmalar1 veya
risk/koruyucu faktorleri ortaya c¢ikarama,
tedavi uyumunu izleme, uzaktan terapdtik
oturumlar diizenleme, 0z degerlendirme
araglar1 ile ruhsal hastaligin  siddetini
belirleme gibi firsatlar sunmaktadir (11).
Daha 6z bir ifade ile YZ ruhsal hastaliklarin
onlenmesine, ruhsal hastalik agisindan yiiksek
risk tagiyan bireylerin belirlenmesine ve tanisi

olanlarin  tedavi  edilmesine
miidahalelerin saglanmasina
olmaktadir (11,12).

yonelik
yardimc1

Ruh saghigi arastirmalarinda YZ’nin roliinii
degerlendirmek amaciyla gerceklestirilecek
bibliyometrik analizler, mevcut literatiirdeki
bosluklar1 belirleyerek klinik bakim ile YZ
arasindaki iliskiyi daha iyi anlamamiza
yardimer olabilir. Graham et al. (2019)
tarafindan belirtildigi gibi, bu analizler
aragtirmacilara genis bir perspektif sunabilir
ve bu hizla biyilyen alanda sinirlarn
belirlemek, gelecekteki ¢aligma yonlerini
tamimlamak icin kritik bir rol oynayabilir. Bu
nedenle, bibliyometrik analizler, ruh saglig1
alaninda YZ ile klinik bakim arasindaki
boslugu kapatmak ve bilgi birikimini artirmak
i¢in onemli bir ara¢ olarak 6ne ¢ikmaktadir.

Bibliyometrik analiz; alandaki makalelerin
yalnizca performans oOzellikleri gibi nicel
ozelliklerini degerlendirme imkan1 sunmaz.
Ayni zamanda arastirma egilimleri ve alana
0zgli entelektiiel yapisim1 ortaya koyan,
arastirmacilarin = yolunu aydinlatan, giicli
istatistiksel araglardir (13). Diger bir ifade ile
belirli konuya 0zgili literatiirii kapsamli bir
sekilde degerlendirmeyi saglar (14). Ancak
literatlir taramasi sirasinda ruh saghigi
alaninda YZ konusunu ele alan c¢alismalara
iligkin kapsamin ortaya koyuldugu
bibliyometrik analize rastlanmamistir. Bu
bilgiler 1s18inda arastirmanin amaci ruh
sagliglt alaninda YZ konusunu ele alan
yayinlar1 bibliyometrik olarak incelemektir.

2. Gerec ve Yontem
Arastirma deseni

Bu bibliyometrik bir ¢alismadir. Calismada
Donthu ve arkadaslar tarafindan gelistirilen
rehber kullanilmistir (13).

Arastirmanin evreni

Calismada ruh sagligi alaninda YZ konusunu
ele alan c¢alismalar arastirmanin evrenini
olusturmustur (N=2773). Bu siiregte Web of
Science (WOS) veri tabani kullanilmigtir.
Yayn tiirii aragtirma makalesi, derleme, kitap
boliimii, bildiri ve editoryal materyal olan
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calismalar ile yaym dili Ingilizce olan
calismalar bu aragtirmaya dahil edilmistir.

Veri toplama

Caligsma sirasinda kullanilan WOS veri tabani
Aralik 2023 (15.12.2023) tarihinde
taranmustir. Verilerin taranmasi sirasinda siire
sinirt ~ konulmamustir. Tarama  sirasinda
“mental health and artificial intelligence”
Ingilizce anahtar kelime kombinasyonu
kullaniimustir. Bu kapsamda ulasilan
yayimlarinin sayisi 2811 olmustur. Arastirma
2773 galigma ile tamamlanmistir (N=2773).

WOS veri tabanindan elde edilen tiim
calismalar once BibTeX formatinda indirilmis
sonrasinda R programinin bir uzantist olan
bibliyoshiny’e  yiiklenmistir. Yayin  dili
Ingilizce disindan olan 27 galisma (Cince n=7,
Almanca n=7, Fransizca n=5, Rusca n=3,
Ispanyolca n=2, Tiirkce n=2, Korece n=1)
arastirmadan  dislanmigtir. Benzer sekilde
yayin tlirii aragtirma makalesi, derleme, kitap
boliimii, bildiri ve editoryal materyal disinda
kalan 11 calisma da (Diizeltme n=6, Geri
¢ekilen n=4, Haber n=1) dahil edilme
Olciitiinii  karsilamadigr  i¢in  diglanmugtir.
Sonrasinda es anlamli kelimeler birlestirilmis
(artificial intelligence: artificial, intelligence,
ai; deep learning, deep; machine learning,
machine) ve veri setinden rastlantisal yayimlar
secilerek c¢alismanin amacina uygun olup
olmadigr degerlendirilmistir. Ardindan analiz
siireci baglamigtir

Tablo 1. Tematik harita ile iliskili kavramlar

Veri analizi

Veri analizi sirasinda bilimsel haritalama
analizleri gerceklestirmek igin Onerilen ve
acik erisim olan R programi (R 4.2.2.)
kullanilmustir (15). Verilerin analiz siirecine
caligmalar “author’s keywords/yazar anahtar
kelimeleri” ile dahil edilmistir. Analiz
sonuclar1 li¢ baslik altinda sunulmustur.
Temel bilgi; bu kapsamda ilgili yayimnlara
iligkin temel bilgiler say1, yiizde ya da oransal
degerler olarak sunulmustur. Kelime bulutu;
bir veri setini en sik goriinen kelimelere
indirgeyen, konunun sinirlar1 hakkinda fikir
sunan bir analiz teknigidir. Bu analiz ile veri
seti icerisinde yer alan kelimeler goriilme
sikligina gore siralanir (4,16). Bu caligmada
ilk 25 anahtar kelime bulutuna dahil
edilmistir. Tematik harita; bu analiz; alanin
kavramsal ve entelektiiel yapisi hakkinda
bilgiler ortaya koyar (17). Haritadaki her
diigim bir ag kiimesini, diigiim adlari,
kiimeye ait olan ve daha yiiksek olusum agina
sahip sozciikleri temsil eder. Diigiimlerin
boyutlari, anahtar kelimenin gectigi yayin
sayisina gore belirlenir. Diiglimiin konumu,
kiime merkeziyetine ve yogunluguna goredir
(16). Tematik analizin  yorumlanmasi
siirecinde bilinmesi gereken bazi temel
kavramlar Tablo 1°de yer almaktadir. Bu
calismada tematik analiz i¢in 250 keywords
ve Walktrap algoritmas1  kullanilmistir.
Minimum kiime siklig1 bes ve her kiime i¢in
diizey sayisi {i¢ olarak belirlenmigtir.

Merkezilik Alaka diizeyinin ve diger ¢alismalar ile digsal uyumunun bir Sl¢iisiidiir. Merkezilik ne
kadar giiglityse konu alan i¢in o kadar 6nemlidir

Yogunluk Gelisimin ve i¢sel uyumunun bir dl¢iisiidiir. Yogunluk ne kadar giigliiyse, konu o kadar
tutarli ve biitiinlesiktir.

Motor tema Yiiksek merkezilik ve yiiksek yogunluk ile karakterizedir. Arastirma alani i¢in gelismis ve
hayati temalar oldugu kabul edilir.

Temel tema Yiiksek merkezilik ve diisiik yogunluk ile karakterizedir. Arastirma alani igin gelisimini
stirdiiren temalara isaret eder.

Nis tema Diisiik merkezilik ve yiiksek yogunluk ile karakterizedir. Arastirma alaninin gelismis
ancak izole temalar i¢erdigini gosterir.

Kaybolan ya da yeni | Diisiik merkezilik ve diisiik yogunluk ile karakterizedir. Arastirma alani igin yeni ya da

ortaya ¢ikan tema arttk konusulmayan temalar igerdigini gosterir.

(13,16,18,19)
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3. Bulgular

Bu  aragtirma  kapsaminda  incelenen
caligmalarin (N=2773) yaym tarihleri 1984-
2024 yillar1 arasinda olup yayin ortalama yasi
2,7, yillik biiyiime oram ise %18,36’dr.
Caligmalar ortalama 20,11 atif ile alana
kazandirmistir. Yayinlarin yaklagik %701
arastirma makalesi, %13’ derleme

tiriindedir. En ¢ok ve yakin sayilarda yaymn
yapan Tllke sirasi ile Amerika Birlesik
Devletleri (ABD) (n=632) ve Cin’dir (n=562).
Konu ile ilgili en ¢ok ¢alisma yayimlayan
dergi “Frontiers in Psychiatry’dir (n=64)
(Tablo 2). Calismalarin sayisinda 2018 yilinda
ciddi bir artig goriinmektedir (Sekil 1).

Articles

Year

Sekil 1. Ruh sagligi alamindaki yapay zeka ¢alisma sayisimin yillara gore degisimi

Tablo 2. Yayinlara iligkin temel bilgiler

Temel bilgiler Sonuglar
Veriler

Kaynak sayis1 1240
Yayin sayist 2773
Yayinlarin zaman araligt 1984-2024
Yayin ortalama yasi 2,7
Yayinlarin yillik biiylime orani % 18,36
Yazarlar

Yazar sayisi 17080
Yayn icerigi

Yayinlarda kullanilan anahtar kelime sayist 7073
Yayin tiirii (n)

Aragtirma 1837
Derleme 342
Bildiri 445
Kitap boliimii 30
Editoryal materyal 124
Atiflar

Her yayindaki ortalama atif sayisi 20,11
En c¢ok yayin yapan ilk 10 sorumlu yazarin iilkesi (n)
Amerika Birlesik Devletleri 632

Cin 562
Kanada 171
Birlesik Krallik 168
Avustralya 115
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Hindistan 100
Kore 91
Almanya 86
Ispanya 81
Japonya 58
En ¢ok yayin yapan ilk 10 dergi (n)
Frontiers in Psychiatry 64
Neuroimage 54
Journal of Medical Internet Research 52
Brain-Broad Research in Artificial Intelligence and Neuroscience 48
Frontiers in Psychology 36
Artificial Intelligence in Medicine 33
International Journal of Environmental Research and Public Health 31
Frontiers in Public Health 30
IEEE Access 27
Journal of Affective Disorders 26

Kelime bulutu incelendiginde arastirmanin
anahtar kelimeleri olan “artificial
intelligence/yapay  zeka” ve  “mental
health/ruh sagligi” disinda kalan kelimelerin
basinda %14’liikk bir oran ile  “machine
learning/makine 6grenimi” gelmektedir. Onu
%0611k bir oran ile “depression/depresyon” ve

%35’lik bir oran ile “deep learning/derin
ogrenme, Covid-19” takip etmektedir. Yine
“anxiety/anksiyete,  schizophrenia/sizofreni,
Alzheimer's disease/ Alzheimer Hastaligi,
dementia/demans, stress/stres” gibi ruhsal
problemlerin c¢alismalarda yer alma orani ise
%?2 seklindedir (Sekil 2).

nalural languaye processing
digital health REAMNCATE 4o isin

IIEBI] learning ==
health

covid-19 epressmmm

hathat

helmer SMM

Sekil 2. Ruh saglig1 alanindaki yapay zeka galismalarina iligkin kelime bulutu

Tematik haritaya goére; alana yon veren
temalar1 iki kiimedir (motor tema). Bunlar
daha yiiksek merkezilik oranmna sahip
“machine learning/makine 6grenimi” ve daha
yiiksek yogunluk oranina sahip
“chatbot/sohbet robotu, mhealth/mobil saglik,
digital health/dijital saglik” konularidir. Her
dort temanin kesisim noktasinda yer alan

“deep learning/derin O0grenme,
schizophrenia/sizofreni, ~ dementia/demans”
konulart merkezi bir konumdadir. Kaybolan

ya da yeni ortaya c¢ikan konular ise
“Alzheimer’s disease/Alzheimer Hastaligi” ve
“bipolar disorder/bipolar bozukluk”
seklindedir (Sekil 3).
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Development degree
(Density)

alzheimer's disease
classification
eeg

bipolar disorder

deep If‘ammg

schizophrenra

dementia

chatbot
mhealth
digital health

artificial intelligence
machine learning
mental health

Relevance degree
(Centrality)

Sekil 3. Ruh sagligi alanindaki yapay zeka ¢aligmalariin tematik haritasi

4. Tartisma

Bu calisma ile ruh sagligi alamindaki YZ
calismalarinin bibliyometrik degerlendirmesi
yapilmigtir. Ruh saghigt alaninin  YZ'yi
benimsemesi klinik verilerin genellikle 6znel
ve niteliksel hasta beyanlar1 ve yazili notlar
bigiminde olmasi nedeni ile yavas olsa da ruh
sagligi alaninm  YZ teknolojisinden
yararlanabilecegi ¢ok nokta bulunmaktadir
(11). Bu g¢alisgmanin sonuglari bu bilgiyi
destekler niteliktedir. Caligmada ruh sagligi
alanindaki YZ calismalariin ortalama yasinin
disik (2,7) ve 40 wyillik gecmisi oldugu
goriilmiigtiir. Buna karsin yayinlarmm 2019
yilindan sonra ciddi bir ivme kazandigi ve
yillik biiylime hizinin yaklasik %20 olmasi
dikkat c¢ekmektedir. Bu durum otonom
robotlar, ses tanima, sinir aglari ve makine
O6grenimi gibi YZ uygulamalarimin saglik
alaninda son yillarda hizla benimsenmesi (10)
ve bu gelismenin ruh sagh@ alanina
yansimasi ile agiklanabilir.

YZ, saglik hizmetleri alaninda diinya ¢apinda
ilgi ¢ekerken, bu alandaki arastirmalarda ana
giic  yiikksek  gelirli  ilkelerdir.  Bir
bibliyometrik c¢aligmada &zellikle ABD’nin,
saglik hizmetleriyle ilgili YZ aragtirmalarinin
yaklagik  yarisina  katkida ~ bulundugu
belirtilmigtir (10). Bu ¢alismanin sonuglar1 da
benzer sekilde ruh sagligi alanindaki YZ

calismalara ABD ve Cin Onciiliik ettigi
gostermistir. Diinya genelinde 2020 yili
itibariyle YZ’ye en fazla yatirnm yapan ilk iki
iilkenin 23,537 milyar dolar ile ABD ve 9,933
milyar dolar ile Cin oldugu g6z Oniinde
bulunduruldugunda  (20) bu  sonucun
beklendik oldugunu sdylemek miimkiindiir.
Ancak bu iki iilke ile diger tilkelerin ¢alisma
sayilart arasinda ciddi farkliliklar
bulunmaktadir.  Saghk alanindaki YZ
arastirmalar1 distik gelirli tlkelerde ise hala
yetersiz, sinirli saglik hizmetleri kaynaklarina
sahip oldugu, hizli kiiresellesme ve kentlesme
nedeniyle saglik sorunlarinin garpict bigimde
artti@i bilgisi (21) dikkate alindiginda bu
durum endige vericidir. Bu arastirma ayrica
ilgili ¢alismalarin en ¢ok “Frontiers in
Psychiatry” dergisinde yayimlandigini, ancak
yaymlarin dergiler arasinda dagiliminin
birbirine yakin oldugunu gostermistir. Bu
durum, YZ ve ruh sagligi konusunun genis bir
aragtirmact  kitlesinin  ilgi  ¢emberine
girdiginin, arastirmacilar arasi is birliginin
gostergesi olabilir.

Bu ¢aligmada ruh sagligi ve YZ literatiiriiniin
“machine learning/makine 0grenimi” {iizerine
yogunlastigi goriilmektedir. Makine
O0greniminin ayni zamanda alana yon veren
temalar (motor tema) arasinda yer almaktadir.
Makine Ogrenimi; ruh sagligi hizmetlerinde
tahmin, tespit ve tedavi ¢Ozlimlerinin
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gelistirilmesi, biyobelirteclerin tanimlanmasi,
ruhsal hastaliklarin nesnel ve gelismis bir
sekilde degerlendirilmesi, 6n tani tarama
araclariin gelistirilmesi ve ruhsal hastalik
yatkinliginin ~ belirlenmesi  gibi  alanlarda
kullanilabilir (2,22). Bir bibliyometrik ¢aligma
bu g¢aligmanin  bulgusu ile benzerlik
gostermekte ve ruh sagligi alaninda makine
Ogreniminin kullaniminda onemli bir artis
oldugunu, odak noktasinin ise psikotik
ozelliklerden =ziyade nevrotik ozelliklere
kaydigini vurgulamamustir (23). Calismada
Oone c¢ikan ve merkezi konumda bulunan bir
diger konu, makine 6greniminin bir alt dali
olan “deep learning/derin Ogrenme”dir.
(24,25) Derin  Ogrenme, ruh  saghgi
arastirmalarinda karmagik desenleri otomatik
olarak 6grenme, biiylik veri kiimeleriyle etkili
bir sekilde basa cikma ve siirekli 6grenme
yetenekleriyle tanilamada Onemli avantajlar
sunar. (26). Bu oOzellikleri nedeniyle derin
Ogrenme  yontemlerinin, ruh  saghg
arastirmalarinda onlimiizdeki yillarda 6nemli
bir rol oynamasi beklenmektedir.

Calisma, “chatbot/sohbet robotu” konusunun
ruh sagligr alanina yon veren motor temalar
arasinda yer aldigim1 ortaya koymustur.
Chatbotlar, kullanicilarla metin veya ses
tabanli  bir sohbet araylizii {izerinden
etkilesime gegen YZ araglaridir. Bunlar, basit
kural tabanli yanitlardan karmasik dogal dil
isleme tekniklerine kadar c¢esitli form ve
yeteneklerde olabilirler. (27-29). Ozellikle,
chatbotlar, anksiyete, depresyon gibi ruh
saglig1l sorunlart yasayan bireylere terapotik
tekniklerle destek sunabilir (30) ve o6zellikle
elektronik tedavi ile hastalik uyumu gibi
alanlarda 6nemli bir rol oynayabilirler (27).
Ayrica, calisma “mhealth/mobil saglik” ve
“digital health/dijital saglik” konularmin da
ruh saghigr alaninda belirleyici temalar
oldugunu ortaya koymaktadir. Bu sonuglar,
yapay zeka uygulamalarinin web siteleri ve
akilli  telefon uygulamalar1 gibi dijital
miidahalelere entegre edilerek kullanici
deneyimini gelistirmek ve Kkisisellestirilmis
ruh saghg bakimimi optimize etmek igin
kullanilmasint ~ desteklemektedir (2). Ruh
sagligina yonelik artan ihtiyaglar genisleyen
teknolojik gelismelerle birlestigi siirece hem
chatbotlarin ve hem de mobil ruh saghg
uygulamalarmin gelisimini devam ettirecegi

ongoriilmektedir (30). Bu bilgiler 15181inda, YZ
uygulamalarinin etkili ruh sagligi
miidahalelerini gelistirme ve ruh sagligi
destegi gereksinimi olan bireylere umut verici
bir sekilde sunma potansiyeli vardir.

Calismada kelime bulutunda pek ¢ok ruhsal
hastaligin yer aldig1 goriilmektedir. Bu sonug,
caligma kapsaminda tercih edilen anahtar
kelime ile tutarhdir. Ancak depresyon,
anksiyete ve diger ruhsal bozukluklarin YZ
tarafindan ele alindigina dair literatiir bilgisine
karsin  (31) bu c¢alismada ‘“Alzheimer’s
disease/Alzheimer Hastaligi” ve “bipolar
disorder/bipolar bozukluk” konulari yeni
ortaya ¢ikan ya da kaybolan temalar arasinda,
“schizophrenia/sizofreni” ve
“dementia/demans” konularinin ise merkezi
konumda yer aldigi goriilmektedir. Ruh
sagligl alanindaki YZ uygulamalarina iligkin
literatiiriin biliyiime oranm1 ve o&zellikle son
yillardaki biiyiime hiz1 dikkate alindiginda
Alzheimer Hastalifi ve bipolar bozukluk
konularinin yeni ortaya ¢ikan temalar
oldugunu soylemek miimkiindiir. YZ temelli
Alzheimer Hastalig1 uygulamalar1 hakkindaki
bilgilerin heniiz simirhi oldugu (32) bipolar
bozukluk temali uygulamalarin ise yararh
oldugu vurgulanmaktadir (33). Merkezi
konumda bulunan sizofreni (34) ve demans
(35) konularmi kapsayan YZ ile iligkili
uygulamalarinin igerigi c¢ok yonlidir. Bu
uygulamalarin  igerigi;  destek  vektor
makineleri, sinir aglari, uzman sistemler, derin
O0grenme, oto kodlayicilar, rastgele ormanlar
(random forests) ve bilissel mimariler
seklinde siralanabilir. YZ  konusundaki
literatlirin  hizla biliylidigi g6z Oniinde
bulunduruldugunda bu konudaki ¢aligmalarin
ilerleyen zamanlarda alana yon veren konular
arasinda yer alacagi diisiiniilebilir. Bununla
birlikte ortaya c¢ikan veya kaybolan bir tema
olan “Alzheimer’s disease/Alzheimer
Hastaligi” ile merkezi konumda yer alan
“dementia/demans”  konusunun  tematik
haritadaki konumu degerlendirilirken
Alzheimer Hastaligi’nin, demansin en yaygin
nedeni olmasindan (32) kaynakl1
arastirmacilarin anahtar kelime se¢imlerinin
sonuglar {lizerinde etkisi olabilecegi goz
oniinde bulundurulmalidir.
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Bu c¢aligmanin bulgularindan biri, biligim
terminolojisinin son yillarda ruh sagligi
alaninda genis bir alam1 kapsadigidir. Bu
noktada, ruh saglhigi alaninda ilerleme
saglanmasi i¢in, ruh saglig1 arastirmacilari ile
bilgisayar/bilisim bilimcileri arasinda daha
fazla is birliginin gerekliligi
vurgulanmaktadir. iki disiplin arasindaki bu is
birligi, teshis ve tedavi asamalarinda yeni
teknolojilerin ortaya c¢ikmasi, veri analizi
yontemlerinin gelistirilmesi ve ruh sagligina
yonelik daha etkili ¢oziimlerin bulunmasi gibi
bircok alanda fayda saglayabilir. Bu durum,

gelecekte ruh  sagligi  alaninda  Onemli
ilerlemelere olanak taniyabilir.

Simirhiiklar

Bu calismanin bazi sinirliliklar:
bulunmaktadir. Bunlardan ilki, sonuglarin
literatiir taramasinin yapildigr zaman araligi
ile smirli olmasidir. Farkli bir zaman

diliminde yapilan taramalar farkli aragtirma
sonuglarinin ortaya ¢ikmasina neden olabilir.
Bilginin hizla biiyiidiigii bir alan olan YZ’nin
ruh saghigr alanindaki gelismelerini ortaya
koymak i¢in belli araliklar ile benzer
calismalarin  yiriitilmesi  Onerilmektedir.
Ikinci sinirhiligy ise, literatiir taramasinin WOS
veri tabaninda gerceklestirilmesi nedeniyle
yalnizca bu indekste yer alan calismalarin
analiz edilmis olmasidir. WOS’un biiyiik bir
veri tabani oldugu diisiiniilse de gelecekteki
calismalarda daha fazla makaleyi kesfetmek
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Omalizumab for the Treatment of Bullous Pemphigoid: A Single Center Experience
Biill6z Pemfigoid Tedavisinde Omalizumab: Tek Merkez Deneyimi

Esra Agaoglu, Hilal Kaya Erdogan, Ersoy Acer, Halil ibrahim Yanik, Zeynep Nurhan Saragoglu

Eskisehir Osmangazi University Faculty of Medicine, Department of Dermatology, Eskisehir, Tiirkiye

Ozet: Biillsz pemfigoid yashi popiilasyonda en sik goriilen ve birgok komorbiditenin eslik ettigi biilloz dermatozdur.
Immiinoglobulin-E (Ig-E) antikorlar1 hastaligin patogenezinde énemli bir rol oynadigindan, Ig-E'yi hedef alan omalizumab etkili ve
giivenli bir profil goéstermektedir. Bu ¢alismada billoz pemfigoid hastalarda omalizumabin etkinlik ve giivenilirligini
degerlendirmeyi amagladik. Calismaya biilloz pemfigoid tanisiyla en az 3 ay omalizumab tedavisi alan 19 hasta dahil edildi.
Hastalarin tamaminda en az bir eslik eden hastalik mevcuttu; en sik goriileni hipertansiyon (%79.0) ve tip 2 diyabet (%68.4) idi.
Ortalama omalizumab tedavi sayist 7.0+2.9 idi. Omalizumab tedavisi ile hastalarm 11 (%57.9) 'inde tam yant, 8 (%42.1)'inde kismi
yanit elde edildi. Tam yanit alinan tiim hastalarda baslangi¢ sistemik steroid dozu azaltilabildi. Tiim hastalar omalizumabi yan etki
olmaksizin tolere etti. Sonug olarak omalizumab ileri yas ve ¢oklu komorbiditeleri olan hastalarda sistemik kortikosteroid ihtiyacini
azaltan etkili ve giivenli bir tedavi secenegidir. Omalizumabin biilléz pemfigoid tedavisinde etkinligini degerlendirmek igin daha
biiyiik olgekli ve prospektif ¢alismalara ihtiyag vardir.

Anahtar Kelimeler: Omalizumab, biilloz pemfigoid, immunoglobulin-E

Abstract: Bullous pemphigoid is the most common bullous dermatosis seen in elderly population and accompanied by many
comorbidities. Since immunoglobuline-E (Ig-E) antibodies play an important role in the pathogenesis of the disease, omalizumab
targeting Ig-E proposes an effective and safe profile. In this study, we aimed to evaluate the efficacy and safety of omalizumab in
bullous pemphigoid patients. Nineteen patients who received omalizumab treatment for at least 3 months with the diagnosis of
bullous pemphigoid were included in the study. All patients had at least 1 comorbid condition, the most common being hypertension
(79.0%) and type 2 diabetes mellitus (68.4%). The mean number of omalizumab treatments was 7.0+2.9. With omalizumab
treatment, complete response was achieved in 11 (57.9%) of the patients and partial response was achieved in 8 (42.1%). The initial
systemic steroid dose could be reduced in all patients with a complete response. All patients tolerated omalizumab without side-
effects. In conclusion, omalizumab is an effective and safe treatment option that reduces the need for systemic corticosteroids in
patients with older age and multiple comorbidities. Further large-scale and prospective studies are needed to evaluate the efficacy of
omalizumab in the treatment of bullous pemphigoid.
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Eriskin bagisiklama

1. Introduction

Bullous pemphigoid (BP) is the most common
subepidermal autoimmune bullous skin
disease generally affects elderly population. It
is characterized by the formation of
immunoglobuline-G (Ig-G) antibody and/or
complement C3 against hemidesmosomal
antigens BP180 and BP230. The clinical
manifestations of BP include eczematous or
urticarial plaques with tense blisters
predominantly in flexures of limbs and
abdomen. With mechanical friction, bullous
lesions may turn into erosions and crusts
before healing. Patients also typically
experience severe pruritus. Oral mucosal
involvement can be seen in nearly 20% of the
patients and approximately 50% of the
patients are accompanied by neurological
diseases (1, 2).

Topical and/or systemic corticosteroids
remain the first line treatment for BP. They are
generally used together with steroid sparing
agents like azathiopurine, mycophenolate
mofetile, dapsone, methotrexate, tetracyclines
furthermore intravenous immunoglobulins
and rituximab are also reported to be effective
in resistant cases. However, in elderly
patients, the side effects of systemic
corticosteroids and immunosuppressive agents
limit their use in the long-term period (2, 3).

Recent studies documented that mast cells,
eosinophils and immunoglobuline-E (lg-E)
antibodies targeting BP180 or BP230 have a
role in the pathogenesis of BP. Over 75% of
untreated BP patients have elevated
circulating 1g-E levels and serum eosinophilia
has been documented in patients (4, 5).
Omalizumab a human monoclonal anti-1g-E
antibody that has been also showed promising
results in BP patients. Considering the
multiple comorbid conditions accompanying
the disease, omalizumab treatment has
become an effective and safe option in
numerous BP patients (3, 6). In this study, we
aimed to evaluate the efficacy and safety of
omalizumab in the treatment of BP.

2. Materials and Methods

We evaluated BP patients who received
omalizumab in our dermatology department

between 2020-2023 retrospectively. The
diagnosis was confirmed in all patients by
routine histopathology and direct
immunofluorescence. Omalizumab was
administered subcutaneously at a dose of 300
mg every 4 weeks in all patients. Response to
treatment was evaluated in patients who
received omalizumab for at least 3 months.
Sociodemographic features (age and gender)
of the patients, duration of disease,
accompanying comorbidities, clinical
findings, previous treatments, omalizumab
administration doses and concominant
treatments were recorded from the follow-up
forms.

Patients in whom systemic corticosteroids has
been discontinued or used in minimal doses
(£16 mg/day methylprednisolone) along with
omalizumab treatment were considered to
have a complete clinical response (7). Patients
in whom the systemic steroid dose could be
reduced to half of the initial dose or who
developed new lesions within 3 months were
considered as partial clinical response. The
study protocol was approved by Eskisehir
Osmangazi University Ethics Committee.

Statistical Analysis

SPSS 22.0 software was used for data
analysis. Continuous quantitative data were
expressed as mean or median according to the
normality analysis. Besides, qualitative data
were expressed as n (%).

3. Results
A total of 19 patients were included in the
study. Eleven (58%) of the patients were
female. Mean age of the patients was 77.6+9.1
years (range=55-90) and the mean duration of
disease was 22.9+£12.9 months. All of our
patients had generalized classical disease.
Hyperglycemia due to chronic systemic
steroid use was observed in 2 (10.5%) patients
and cataract (5.2%) was observed in 1 patient.
All of the patients have accompanying
systemic disease. Hypertension and type 2
diabetes mellitus were the most common
comorbidities detected in 15 (79.0%) and 13
(68.4%) of the patients, respectively. Before
omalizumab treatment, all patients received
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topical steroids, 10 (52.6%) received systemic
steroids, and 5 (26.3%) received doxycycline
treatment (Table-1). The mean duration of
disease prior to initiation of omalizumab was
10.3+7.9 months. Prior to omalizumab
treatment, elevated eosinophil levels were
found to be high in 13 (68.4%) of the patients.
Baseline total serum Ig-E level was available
in 4 (21%) of the patients and in all cases was
above 100 IU/ml before omalizumab
treatment.

The mean number of omalizumab treatments
received by patients was 7.0 = 2.9. While 2
(10.6%) of the patients received omalizumab

monotherapy, 10 (52.6%) patients
methylprednisolone, 4 (21.0%) patients
doxycycline and 1 (5.3%) patient

methylprednisolone and doxycycline. The
systemic corticosteroid dose could be reduced
in 5 (26.3%) of 19 patients after a mean of 9
sessions. With omalizumab treatment,
complete response was achieved in 11
(57.9%) of the patients after a median
duration of 8 months and partial response was

the 4 patients with elevated initial Ig-E levels,
3 (75%) patients had achieved complete
response and 1 (25%) patient had partial
response.

The patients were followed up for
approximately 3-12 months since the
initiation of omalizumab treatment. While 3
(27.2%) of the patients with complete
response ~ were receiving  omalizumab
monotherapy, 4 (36.3%) were additionally
receiving systemic steroid and 4 (36.3%) were
receiving topical steroid treatment. Initial
systemic corticosteroid dose could be reduced
in all of the patients who had a complete
response in the 3™ month of omalizumab
treatment. The mean number of omalizumab
treatments in patients who achieved complete
response was 6.4 + 28. The systemic
corticosteroid dose was increased due to the
flare-up in 5 (62.5%) of the patients with
partial response. Of the 3 (37.5%) patients
with partial response, omalizumab treatment
was discontinued due to their own request and
the patients were lost to follow-up. No

achieved in 8 (42.1%) of the patients after a omalizumab-related  side  effects  were
median duration of 6.5 months (Table-2). Of observed in any of the patients.
Table 1. Demographic and clinical data

Sex

-Female 11 (58.0%)
-Male 8 (42.0%)
Age

-Mean £ SD 77.6 9.1
Mean duration of disease +£ SS (months) 229+129
Oral mucosal involvement 7 (36.9%)
Serum eosinophilia 13 (68.4%)
Comorbidities (%)

Cardiovascular disorders

-Hypertension 15 (79.0%)
-Coronary artery disease 4 (21.0%)
Endocrine-metabolic disorders

-Type 2 diabetes mellitus 13 (68.4%)
- Hypothyroidism 2 (10.5%)
-Chronic renal failure 2 (10.5%)
Neurological disorders, n (%)

-Alzheimer disease-dementia 3 (15.8%)
-Stroke 3 (15.8%)

Previous treatments, n (%0)
-Topical corticosteroids

19 (100%)
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-Systemic corticosteroids (metylprednisolone) 10 (52.6%)
-Doxycycline 5 (26.3%)
SD: Standart Deviation

Table 2. Treatment features and response to treatment

Mean omalizumab administrations 7.0+£29
Treatment received

-Omalizumab in monotherapy 2 (10.6%)
-Omalizumab with metylprednisolone 10 (52.6%)
-Omalizumab with doxycycline 4 (21.0%)
-Omalizumab with metylprednisolone and doxycycline 1 (5.3%)
Clinical response

-Complete response 11 (57.9%)
-Partial response 8 (42.1%)

SD: Standart Deviation
4. Discussion

BP is an autoimmune blistering disease
mainly affects the elderly population and its
incidence is increasing worldwide. Mortality
rates in the first year of the disease vary
between 12-40%. The chronic course of the
disease and accompanying comorbidities
significantly reduce the quality of life.
Systemic corticosteroids and
immunosuppressants comprise the main step
of the treatment. However, the main goal of
treatment is to reduce skin manifestations of
disease and recurrences in the elderly
population, as well as reduce side effects due
to medications (8-10).

Based on the studies documented the
pathogenic role of Ig-E antibodies targeting
the NC16A fragment of the BP180 protein in
early BP lesions, omalizumab is recognized as
an alternative agent in the treatment of the
disease (11-13). It is suggested that
omalizumab downregulates Ig-E receptors and
prevents Ig-E from binding to its receptor,
thereby inhibiting the activation of mast cells
that is increased in bullous pemphigoid
lesions (3, 6).

Since BP affects the wvulnerable elderly
population, there is a trend to favor safer
medications such as omalizumab over
systemic immunosuppressive agents.
Considering the chronic course of the disease
and accompanying comorbidities in elderly
patients, the main advantage of the
omalizumab treatment is its corticosteroid-

sparing effect (3, 14). In our study, mean age
of the patients with BP was 77.6 and mean the
duration of disease was 22.9+12.9 months.
Additionally, 3 (15.7%) patients had
experienced adverse events (hyperglycemia:
2, cataract:l) due to the systemic
corticosteroids before omalizumab. Lonowski
et al. evaluated 11 BP patients treated with
omalizumab. They reported that the mean age
of the patients was 78 years and the median
duration of disease prior to initiation of
omalizumab was 6.8 months. Although the
mean age of the patients in Lonowski et al.'s
study was similar to our study, due to the side
effects such as prednisone-related bone
fractures and osteoporosis occurred in 7
(63.6%) of 11 patients, omalizumab may have
been started earlier in this study (15).

In a recently systematic review, Aguanno et
al. had summarized a total of 56 patients
(median age=72.1) treated with omalizumab
for BP. The most common accompanying
comorbidities were reported hypertension
(41.2%) and type 2 diabetes mellitus (32.4%),
respectively. When the patients' previous
treatments were examined, it was revealed
that 43 (91.1%) of the patients used systemic
corticosteroids, 23 (51.1%) used systemic
antibiotics, and 20 (44.4%) used potent topical
steroids (3). In our study, the most common
comorbidities were similarly determined to be
hypertension (79%) and type 2 diabetes
mellitus (68.4%). However, in our study, it
was revealed that our patients used a lower
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(52.6%) rate of systemic steroids prior to
omalizumab. This may be due to the older age
compared to their study and the presence of
comorbidities such as hypertension and
diabetes mellitus of our patients.

Fairley et al. reported the first case of BP
treated with omalizumab who was under poor
control and developed side effects due to
systemic corticosteroids. The patient was
administered 300 mg omalizumab in every 2
weeks and after 1 week of treatment the
patient reported a decrease in pruritus and
more than 40% regression in the number of
the blisters. Since then, a number of case
series of BP treated with omalizumab have
been reported and its efficacy has been well
documented (7, 14-20).

Due to off-label use of omalizumab in the
treatment of BP, the optimal dosing regimen
has not yet been determined. Additionally,
treatment intervals and clinical efficacy
criteria vary between studies. However, it is
suggested that rather than increasing the
frequency of omalizumab administrations for
clinical efficacy, more than five doses are
recommended to achieve an over 70%
complete response rate (3, 6). In a multicenter
French study with the largest patient group to
date, Chebani et al. evaluated 100 BP patients.
In this study, complete response was achieved
in 49% of patients with omalizumab
monotherapy, but the overall complete
response rate was reported in 77% of the
patients. Moreover, in this study, only 35% of
the patients received treatment with 300 mg/4
weeks, and 61% received doses higher than
300 mg/4 weeks (21). This suggests that
omalizumab treatment response rates may be
dose dependent.

In the most recently systematic review, Ling
et al. evaluated the efficacy of omalizumab in
the treatment of 83 BP patients and reported a
67.5% (52 patients) complete response rate
and a 23.3% (18 patients) partial response
rate. In this study, complete response was
determined as 80% of the lesions regressed at
least 2 months after treatment cessation (6).
Although efficacy criteria are not comparable
between this systematic review and our study,
11 (57.9%) of our patients were achieved the

complete response and partial response was
achieved in 8 (42.1%) patients. Incel Uysal et
al. evaluated the clinical response of 11 BP
patients with 300 mg/4 week omalizumab
treatment. They found that 6 (55%) patients
achieved complete clinical response with
topical and systemic steroids. They could
reduce the systemic corticosteroid dose to
minimal doses in 5 (45%) of the patients after
7 injections (7). In our study, although
complete response rates were similar to their
study, the systemic corticosteroid dose could
be reduced in 5 (26%) of our patients with a
median of 9 injections. In the study conducted
by Lonowski et al., although diagnostic
criteria are not clearly stated, they reported
that 6 (54.5%) of 11 patients treated with
omalizumab had complete clearance after a
median  duration of 4.4 months on
omalizumab. Additionally, in all 10 patients
using prednisone prior to omalizumab, the
prednisone dose could reduced during follow-
up and systemic steroids were completely
discontinued in 5 (50%) of the patients (15).
In our study, similar complete response rate
was obtained after a median duration of 8
months on omalizumab. The differences in
response rates in various studies may be
explained by the patients’ characteristics, the
effect of additional treatments and the number
of omalizumab administrations.

Regarding as a response predictor of
omalizumab, laboratory findings including
serum eosinophil and Ig-E levels are generally
suggested. It is well known that higher serum
eosinophil and Ig-E levels are decreased after
initiation of omalizumab (22-25). However, it
is also documented that no statistically
significant difference was detected between
these laboratory parameters and response rates
(3). In our study, more than half (68.4%) of
our patients had serum eosinophilia.
Additionally, baseline total serum Ig-E levels
were available in 4 (21%) of the patients and
in all cases Ig-E levels were above 100 IU/ml
before omalizumab treatment.

The limitations of our study are its
retrospective design from a single-center and
the small sample size of patients. Besides the
lack of long-term follow-up results, evaluating
the specific efficacy related to omalizumab
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has been difficult, as high number of patients
used concomitant treatments with omalizumab
treatment.

In conclusion, omalizumab appears to be an
effective and safe treatment option for patients
with BP. In our study, more than 50% of our
patients achieved complete response without
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Case Report / Olgu Sunumu
High Dose Cytosine Arabinoside- Induced Asymptomatic Bradycardia
Yiiksek Doz Sitozin Arabinozid iliskili Asemptomatik Bradikardi
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Ozet: Sitozin Arabinosid (Sitarabin), akut miyeloid 16semide (AML) yaygm olarak kullamlan ajanlardan biridir. Tedavi sirasinda
kardiyovaskiiler yan etkiler genellikle gozlenmez. Biz akut miyeloid 16semili bir hastada konsolidasyon tedavisi sirasinda gelisen
asemptomatik bradikardisi olan olguyu sunmayi amagladik. 34 yasindaki erkek hastaya Subat aynda AML tanist konuldu.
Indiiksiyon kemoterapisi sonras1 konsolidasyon tedavisi i¢in 2x1,5 gram/m? yiiksek doz sitarabin tedavisine basland1. Tedavinin 11.
giiniinde (kemoterapi tedavisinin bitmesinden 6 giin sonra) nabz1 39 atim/dk'ya diistii. Yiiksek doz sitozin arabinosid tedavisi
baslandiktan sonraki 12. giinde hastanin nabiz sayist 50/dk'nin tizerindeydi ve takip eden giinlerde bradikardisi olmadi.
Bradikardinin nedenlerinin diger nedenleri dislandi. Hastanin ejeksiyon fraksiyonunun %65 oldugu, siniis bradikardisi oldugu ve
kalp hizinin ritmik oldugu saptandi. Literatiirde akut miyeloid 16semili yedi hastada, akut lenfoblastik 1osemili bir hastada, Hodgkin
dis1 lenfomali bir hastada ve yiiksek doz sitozin arabinozid ile iliskili bradikardi bildiren Hodgkin lenfomal: bir hastada bradikardi
saptanmistir. Ayrica akut miyeloid 16semili bir hastada diisiik doz sitozin arabinosid ile bradikardi gelisti. Olgumuz literatiirde
sitarabin nedeniyle bradikardi gelisen 11. olgudur.

Anahtar Kelimeler: Kardiyovaskiiler Yan Etki, Akut Myeloid Losemi, Bradikardi, Yiiksek Doz Siterabin, Yan Etki.

Abstract: Cytosine Arabinoside (Cytarabine) is commonly used agents in acute myeloid leukemia (AML). Cardiovascular side
effects are not common during treatment. We aimed to present asymptomatic bradycardia developed during the first consolidation
treatment in a patient with acute myeloid leukemia. A 34-year-old male patient was diagnosed with AML in February. After
induction chemotherapy, high dose cytarabine treatment was started at 2x1.5 grams/m? for consolidation treatment. On the 11th day
of the treatment, his pulse decreased to 39 beats/min. On the 12th day after the initiation of high dose cytosine arabinoside
treatment (6 days after chemotherapy treatment ends), the patient's pulse rate was above 50/min, and there was no bradycardia in the
following days. Other causes of other causes of bradycardia were excluded. It was reported that the patient had sinus bradycardia
with an ejection fraction of 65% and his heart rate was rhythmic. There are seven patients with acute myeloid leukemia, one patient
with acute lymphoblastic leukemia, one patient with non-Hodgkin's lymphoma, and one patient with Hodgkin's lymphoma who
reported high dose cytosine arabinoside associated bradycardia. In addition, one patient with acute myeloid leukemia developed
bradycardia with low dose cytosine arabinoside. Our case is the 11th case in the literature that develops bradycardia due to
cytarabine.

Keywords: Cardiovascular Side Effect, Acute Myeloid Leukemia, Bradycardia, High Dose Cytarabine, Side Effect.
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1. Introduction

Cytosine Arabinoside (Cytarabine) is one of
the most commonly used agents for induction
and consolidation in acute myeloid leukemia
(AML).  Myelosuppression,  neurological,
gastrointestinal, and liver toxicity are common
and well-known side effects of high-dose
cytarabine. However, cardiotoxic side effects
are rare (1). Although pericarditis, pericardial
effusion, and cardiac tamponade can be seen
as cardiovascular side effects, conduction
defects are very rare (2). We aimed to present
asymptomatic bradycardia developed during
the first consolidation treatment in a patient
with acute myeloid leukemia.

2. Case Report

A 34-year-old male patient was diagnosed
with AML-M1 in February 2019 with a bone
marrow biopsy. Flow cytometry showed a
blast population with a myeloid phenotype,
including greater than 80% of cells that
expressed CD13, CD33, and CD117. He has
no history of illness. He was given idarubicin
12 mg/m2 for 3 days and cytosine arabinoside
100 mg/m2 for 7 days in February 2019. After
induction chemotherapy, the patient was re-
performed bone marrow biopsy and
aspiration. Bone marrow aspiration showed
remission. In April 2019, high dose cytarabine
treatment was started at 2x1.5 grams/m? for
consolidation treatment. The patient had no
history of cardiac disease, and his pulse rate
was 84 beat/min before treatment (Picture-1).
During the patient’s follow-up, his pulse fell
below 50 beats/min after the 7th day of

treatment. On the 11th day of the treatment,
his pulse decreased to 39 beats/min (Picture-
2). Other causes of bradycardia were
myocardial  infarction (normal  cardiac
enzyme), electrolyte imbalance, structural
heart disease (normal echocardiography),
atrioventricular block, drugs and
hypothyroidism were excluded. The patient
did not describe any symptoms of
bradycardia, such as dizziness, palpitations or
chest pain. The patient was consulted to
cardiology. It was reported that the patient had
sinus bradycardia with an ejection fraction of
65% and his heart rate was rhythmic. Atropine
treatment was recommended. Atropine was
not given because the patient had no
symptoms. On the 12th day after the initiation
of high dose cytosine arabinoside treatment,
the patient's pulse rate was above 50/min, and
there was no bradycardia in the following
days. The patient's cardiac enzymes were
normal and there was no ST segment change.
There was no ECG finding compatible with a-
v block and there was sinus bradycardia. No
structural heart disease was detected on
electrocardiography. Thyroid function tests in
the serum examined for hypothyroidism were
found to be normal. Electrolytes of potassium,
magnesium and calcium were found to be
normal. There was no use of medications such
as beta blockers, calcium channel blockers
and antidepressants that cause bradycardia.
When other causes of bradycardia were
excluded, the patient was associated with high
dose cytosine arabinoside.

Figure 1. ECG in normal sinus rhythm.
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Cytarabine induced bradycardia

Figure 2. ECG showing sinus bradycardia

3. Discussion

Cardiac side effects due to high dose cytosine
arabinoside are not very common. There are
seven patients with acute myeloid leukemia,
one patient with acute lymphoblastic
leukemia, one patient with non-Hodgkin's
lymphoma, and one patient with Hodgkin's
lymphoma who reported high dose cytosine
arabinoside associated bradycardia. In
addition, one patient with acute myeloid
leukemia developed bradycardia with low
dose cytosine arabinoside.

In the literature review, some patients had
bradycardia immediately after drug infusion,
and some had bradycardia 3 days after the end
of the treatment cycle (3-10). In our patient,
bradycardia developed 7 days after the end of
the treatment cycle.The mechanism of
bradycardia due to high dose cytosine
arabinoside is not fully understood. Although
one case of low dose cytrabine has been
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Case Report / Olgu Sunumu
Chronic Orchalgia in Adolescence: A Literature-Based Evaluation of Followed Patients
Adolesanda Kronik Orkalji Hastasi Takibi

Dilsad Dereli, Baran Tokar

Eskisehir Osmangazi University Faculty of Medicine, Department of Pediatric Urology, Eskisehir, Tiirkiye

Abstract: Orchalgia is defined as testicular pain that occurs continuously or at variable times, may be unilateral or bilateral, restricts
the daily activities of the individual, and lasts for more than 3 months. Infection or local pathology may not be present. We aimed to
emphasize the treatment options in cases of chronic orchalgia according to the etiology of our 3 cases who presented to the pediatric
urology outpatient clinic due to testicular pain in the adolescent age group.

Keywords: Kronik orkalji, Testikiiler agri, idiyopatik orkalji

Ozet: Orkalji, siirekli veya degisken zamanlarda ortaya cikan, tek veya cift tarafli olabilen, bireyin giinliik aktivitelerini kisitlayan
ve 3 aydan uzun siiren testis agris1 olarak tanimlanir. Enfeksiyon veya lokal patoloji bulunmayabilir. Adélesan yas grubunda testiste
agr1 nedeniyle gocuk tirolojisi poliklinigine bagvuran 3 olgumuzla etiyolojiye gore kronik orkalji olgularinda tedavi segeneklerini
vurgulamay1 amagladik.
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1. Introduction

Orchalgia is defined as testicular pain that
occurs continuously or at variable times, may
be unilateral or bilateral, restricts the daily
activities of the individual, and lasts longer
than 3 months (1). The character and
localization of the pain may not be fully
expressed by the patient. Infection or local
pathology is often absent (2).

2. Cases

Three male patients aged 14, 16, and 17 years
were evaluated in the emergency department
due to testicular pain. The table below

Table 1. Follow-up of chronic orchalgia patients

presents the side of the pain, hospitalization
status, duration of the pain, number of
admissions, and scrotal Doppler findings of
the patients. Scrotal Doppler ultrasound
(USG) showed normal testicular parenchymal
blood supply. Urinary USG and uroflow were
also normal. The patients history revealed that
they had similar complaints before presenting
to the emergency department. Chronic
orchalgia was considered, and follow-up with
anti-inflammatory  drugs and antibiotic
treatment was recommended. It was observed
that the pain regressed during the follow-up.

Age Side Duration of Number of Scrotal  Pathologic Hospitalis  Treatment
pain applications  doppler al finding/ ation
test

Case 1 14 Bilateral 12 weeks 2 times Normal - 2 days *NSAID +
AB

Case 2 16 Left 14 weeks 3 Normal - *NSAID+
AB

Case 3 17 Right 13 weeks 2 Normal *NSAID+A
B

*NSAID: Non-steroidal anti-inflammatory drug
AB: Antibiotic

3. Discussion

Factors such as epididymitis, psychogenic
causes, unknown origins, trauma, tumors,
orchitis/epididymo-orchitis, torsion,
spermatocele, varicocele, hernia, hydrocele,
and infection may contribute to the etiology of
chronic orchalgia (3). Often, an etiological
cause cannot be determined, leading to the
condition being termed "idiopathic orchalgia"
or "testicular pain syndrome".

During the patient history, inquire about the
location, size, intensity, duration, type, spread,
and activities that initiate or alleviate the pain.
Additionally, record any previous surgeries
(such as hernia  repair, vasectomy,
varicocelectomy, hydrocelectomy, etc.).

Local findings of orchitis,
testicular  tumors,

epididymitis,
intermittent  torsion,

hydrocele, epididymal cyst, varicocele, and
inguinal hernia are looked for during physical
examination. Additionally, examine for
pathologies such as prostatitis is needed.

Routine laboratory investigations should
include complete urinalysis and urine cultures,
while differential diagnosis can be aided by
uroflowmetry and cystourethroscopy.

Among imaging modalities, scrotal ultrasound
(USG) is typically the first choice. A study in
the literature found that scrotal USG detected
testicular lesions in nearly 40% of cases of
orchalgia lasting longer than two weeks
without clinical findings. The specificity and
sensitivity of USG were reported to be 70%
and 90%, respectively (4).
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Abdominal USG and CT scans are used to
investigate  intra-abdominal  pathologies,
urinary  system stones, and bladder
pathologies. Additionally, scrotal MRI is
frequently employed for visualizing the
scrotum, enabling the detection of masses that
may not be apparent on USG. It also provides
detailed structural information about testicular
or extra testicular masses within the scrotum

).

Medical treatment should be planned as the
initial step. Nonsteroidal anti-inflammatory
drugs (NSAIDs) and antibiotics are
administered as first-line treatments for
chronic orchalgia of undetermined cause, even
in the absence of detected infection. In our
patients, the pain subsided with NSAID and
antibiotic treatment.

Tricyclic antidepressants and alpha-adrenergic
receptor blockers are also utilized in the
management of chronic orchalgia of unknown
etiology. In cases of severe pain, stronger
analgesics may be necessary. Pain
management may involve a multidisciplinary
team consisting of a urologist, psychologist,
and algologist (3).

Endorphins and enkephalins are the primary
neurotransmitters responsible for modulating
pain signals between the peripheral nerve and
the spinal cord. Transcutaneous electrical
nerve stimulation (TENS) is employed to
alleviate pain by enhancing the release of
these neurotransmitters in the dorsal horn of
the spinal cord. Several studies in the
literature have reported successful outcomes
with TENS in treating chronic orchalgia of
unknown etiology (6).

Additionally, a study by Basal et al. utilized
the pulsed radio-frequency denervation
method in treating chronic orchalgia in 5
cases, monitoring the cases for an average of
20 months and reporting no complications.

In patients who do not respond to medical
treatment, minimally invasive treatment
options should be considered. Treatment
options for orchalgia may include fine needle
aspiration or enucleation from a cystic lesion,
which could be the source of pain.
Additionally, lowering the levels of tumor

necrosis factor-alpha, interleukin 6, and
interleukin 8, which are key pain mediators
and are often increased in cystic lesions, may
help alleviate symptoms (7).

Positive outcomes have been reported with the
combination of local anesthetics and
methylprednisolone in spermatic cord blocks.
Yamamoto et al. found favorable results in
patients who underwent spermatic cord block
with 1% lidocaine + 1 ml methylprednisolone
and bilateral pelvic plexus infiltration with 5
ml bupivacaine + methylprednisolone under
TRUS guidance (8).

The impar ganglion is the final link of the
paravertebral sympathetic chain. It is located
on the anterior surface of the sacrum, in the
retroperitoneal  space, anterior to the
sacrococcygeal junction-coccyx. It controls
the pain sensation of the genital organs, the
last part of the digestive tract, and the function
of the blood vessels.

The block aims to deactivate the nerves of this
overworked nerve bundle by numbing the
ganglion with a local anesthetic. When this
overwork is prevented by the block, there is a
significant improvement in symptoms.

Surgical treatment options include
denervation of the spermatic cord, which can
now be performed as testicular microsurgical
denervation using an operating microscope.
Heidenreich et al. followed patients for an
average of 31.5 months in a series of 35 cases
and reported a complete response in 34 of 35
patients (96%). No complications were
observed in any of the patients, and
postoperative testicular atrophy or hydrocele
was not reported (9).

Vasovasostomy  or  epididymovasostomy
operations, as well as epididymectomy, are
among the surgical interventions performed
for chronic orchalgia. Orchiectomy is
considered the last resort in cases where
medical treatments, minimally invasive
interventions, and microscopic spermatic cord
denervation fail. A success rate of 75% is
reported with orchiectomy for chronic
orchalgia (10). However, Costabile et al.
reported that pain persisted in 80% of patients
after orchiectomy (11). Therefore, all patients
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should be thoroughly informed about the
possibility —of phantom orchalgia or
contralateral pain before undergoing the
operation. In a study analyzing the method of
orchiectomy, a success rate of 73% was
reported with inguinal orchiectomy, while this
rate was 55% with scrotal orchiectomy (10).

4, Conclusion

No etiology causing chronic testicular pain
was found in our patients pain decreased with
NSAID and antibiotic treatment and regressed
with follow-up. However, this treatment may
not always be sufficient to relieve pain. For
this purpose, a comprehensive and detailed
analysis of the patients history should be
made, and in cases where the etiology of
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Case Report / Olgu Sunumu
Demonstrationof CicatricialStagewith Optical CoherenceTomography in A Child with
Best VitelliformMacularDystrophy
Best Vitelliform Makular Distrofili Bir Cocukta Optik Koherans Tomografi Ile Sikatrisyel
Evrenin Gosterilmesi

Kenan Dagdelen
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Abstract:Best vitelliform macular dystrophy (BVMD) is a rare hereditary macular dystrophy. Various staging systems are
performed in the clinical evaluation of BVMD. In this case report, it is aimed to demonstrate the presence of cicatricial stage in a 9-
year-old boy. A 9-year-old boy was applied to our Eskisehir YunusEmre State Hospital OphthalmologyClinic with decreased visual
acuity in his right eye. When the family history of the patient was questioned, it was learned that the other family members were
also followed in another center due to loss of vision. BMVD diagnosis was confirmed by using electrophysiological tests and
additional clinical studies. In optical coherence tomography, a hyporeflective lesion consistent with subretinal fluid was observed
for both eyes. Additionally, a hump-shaped subretinalhyporeflective lesion was found in the right eye. Visual acuity is generally
stable in the early stages of the disease for patients with BVMD, but the presence of a visual impairment is usually thought as a sign
of the development of a choroidal neovascular membrane. Although rare, however, cicatricial stage, which is observed in the
advanced stages of the disease, can be seen in small children. Distinguishing choroidal neovascular membrane from the cicatricial
stage is necessary especially in children due to the risk of amblyopia and to make an accurate treatment planning.

Keywords: Best vitelliform macular dystrophy, optic coherence tomography, cicatricial stage

Ozet:Best  VitellifomMakulaDistrofisi  (BVMD), nadir goriilen kalitsal ~bir makuladistrofisidir. BVMD'in  klinik
degerlendirmesinde ¢esitli evreleme sistemleri uygulanmaktadir. Bu olgu sunumunda 9 yasinda bir erkek ¢ocukta sikatrisyel evrenin
varh@inin gosterilmesi amaglanmaktadir. 9 yasinda erkek ¢ocuk, sag goziinde gorme keskinligi azalmasi sikayetiyle Eskisehir
Yunus Emre Devlet Hastanesi Goz Hastaliklar1 klinigine bagvurdu. Hastanin soy ge¢misi sorgulandiginda, ailedeki diger bireylerin
de gorme kaybi nedeniyle baska bir merkezde takip edildigi 6grenildi. BMVD tanis1 elektrofizyolojik testler ve ek klinik ¢alismalar
kullanilarak dogrulandi. Optik koherenstomografide her iki gozde subretinal sivi ile uyumlu hiporeflektif lezyon izlendi. Ayrica sag
gozde tiimsek seklinde subretinalhiporeflektif lezyon tespit edildi. BVMD'li olgularinda hastaligin erken evrelerinde gérme
keskinligi genellikle stabildir. Ancak gérme bozuklugunun varligi genellikle koroidalneovaskiilermembran gelisiminin bir isareti
olarak diisiiniiliir. Nadir de olsa hastaligin ileri evrelerinde gériilen sikatrisyel evre kiiciik cocuklarda da goriilebilmektedir. Ozellikle
cocuklarda ambliyopi riski nedeniyle koroidalneovaskiilermembraninsikatrisyel evreden ayirt edilmesi ve dogru tedavi planlamasi
yapilmasi gerekmektedir.
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1. Introduction

Best vitelliform macular dystrophy (BVMD)
is one of the most frequently encountered
autosomal dominant (AD) retinal dystrophies
and it predominantly affects the macula ™.
BMVD is typically bilateral although
asymmetric disease is not uncommon .
BVMD is a hereditary retinal disease
characterized by the bilateral accumulation of
large egg yolk-like lesions in the sub-retinal
and sub-retinal pigment epithelium spaces.
Macular degeneration in BVMD can begin in
childhood or adulthood. The variation in the
age of onset is not clearly understood & In
our case report, a 9-year-old child with a
typical BVMD pattern was presented and the
presence of a rare cicatricial stage in other eye
was demonstrated with fundus fluorescein
angiography ~ and  optical coherence
tomography.

2. Case Presentation

A nine-year-old boy was applied to our clinic
with reduced visual acuity in his right eye.

The family history of the patient was also
questioned. The other family members were
followed in another center related with visual
impairment. The best corrected visual acuity
(BCVA) was 20/30 in the right eye and
20/100 in the left eye. Biomicroscopic
examination, intraocular pressure, anterior
segment evaluation and pupillary reflex were
normal. EOG was depressed with Arden ratio
of 1.25 and 1.34 in the right and left eyes,
respectively. An Arden ratio <1.5 along with
clinical features is considered diagnostic of
BVMD. There was a positive family history,
but examination of family members or genetic
testing could not be done. Fundus
examination revealed a subretinal yellowish
lesion in each eye, which was more
characteristic in the left eye, demonstrating a
typical vitelliform pattern in the central
macula. Asymmetric pigmentary alterations
were determined in the center of the yellowish
lesion in the right eye, (figure 1, 2).

Fundus fluorescein angiography performed at
the same time (figure 3, 4).

Figure 2. The left eye had macular pigmentary alterations surrounded by yellow deposits in a ring-like manner.
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Figure 3.Right eye, fundus fluorescein angiography demonstrating unshaped hyperfluorescence fields and focal
hypofluorescence at the center of the lesion.

Figure 4.Left eye, fundus fluorescein angiography demonstrating regular oval shape hyperfluorescence zone
compatible with the yellowship lesion at the center of macula.The fluorescein accumulation within the lesion in the
late phase.

Figure 5. Right eye had a hyperreflective mound in the hyporeflectivesubretinal space under the fovea region
(showing with black star -*). The elevation of the macula with a highly reflective subfoveal mass, corresponding to
the scar . All retinal layers and RPE appear to be relatively preserved over the entire area. The thickened
photoreceptor layer at the left borders of the serous retinal detachment corresponds to an outer ring of increased
hyperfluorescence. An area of partial photoreceptor loss around the central mass co-locates to
reducedperifovealhypofluorescence zone. The prominent scar under the fovea seems to contain an irregular RPE cell
layer.

Figure 6. Left eye, hypo reflective field compatible with subretinal fluid (showing with white star-*). Pictures
demonstrating thickened ellipsoid zone which is separated from the retinal pigment epithelium/Bruch complex by an
optically clear space typical of vitelliform lesion.
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3. Discussion and Conclusion

BVMD is an autosomal dominant inheritance
maculopathy with different expressiveness
and penetration, associated with mutations of
the bestrophin gene located in chromosome 11
(11g131). The product of said gene is
bestrophin-1, a transmembrane protein the
expression of which is related with chlorine
channels in the EPR cells .

Several classifications of BVMD have been
suggested, according to the aspect of the
lesions on ophthalmoscopy. The first stage is
generally considered as the carrier or
previtelliform stage among these
classifications, in which the fovea is normal or
demonstrates discrete  RPE changes, in
combination with an abnormal EOG. This
stage may be followed by the vitelliform
stage, in which a slightly increased macular
lesion is observed, that is completely filled
with yellowish material, resembling an egg

yolk. In the next stage, the previously
confluent vitelliform material breaks up,
resulting in the vitelliruptive or ‘‘scrambled-

egg’’ stage. This may then be followed by the
pseudo hypopyon stage in which a horizontal
level of the yellowish vitelliform material is
observed in the inferior part of the lesion.
Above this level of vitelliform material, the
lesion consists of relatively transparent fluid.
By the time, chorioretinal atrophy ensues, in
the so-called atrophic stage. When subsequent
scarring appears, which is sometimes related
with choroidal neovascularization, this is
thought to be the final cicatricial and/or
neovascular stage by most classifications ™.
Many patients demonstrate a different stage in
each eye . Even eyes with lesions in the
cicatricial stage often retain a remarkably
good visual acuity, despite impressive central
scarring [,

Best's disease is usually diagnosed in
childhood. However, vision loss or scar
formation occurs at later ages Visual acuity
was initially normal or slightly decreased.
Vision is preserved in most patients until old

age. However, some patients (even young
people) may experience reduced vision down
to the level of counting fingers . The
decrease in vision in patients is often
temporary. Visual acuity is generally stable
for long periods of time in patients with
BVMD, but if visual impairment occurs,
usually the development of a choroidal
neovascular membrane is considered %,
Reportsindicatethatsuddenvisionlossduringthe
naturalcourse of BVMD is
causedbysecondaryneovascularization ~ (NV)
and is a relativelycommonoccurrence®. A
leakage from the lesion in fundus fluorescein
angiography signifies the development of the
neovascular membrane. In optic coherence
tomography, subretinal or intraretinal fluids in
addition to hyperreflectivity are observed due
to neovascularization ™. We did not observe
these findings in our case.

Using OCTA, Batioglu et al. detected NV
networkswithassociatedpolypoidaldilations at
thechoriocapillarislevel in botheyes of a
pregnant BVMD patientwithcomplaints of
reducedvision, anddescribedthecase as
pachychoroidneovasculopathy!.

BVMD is a rare retinal disease and has a
highly variable phenotypic expression 2. In
BVMD macular degeneration can start in
childhood or adulthood. The variation in the
age of onset is not well understood ! The last
stage of BMVD is generally observed in an
advanced age. The cicatricial stage is rarely

observed among small children.
Distinguishing choroidal neovascular
membrane from the cicatricial stage is

necessary especially for children because of
the risk of the amblyopia and to make an
accurate treatment planning. The cicatricial
stage should be kept in mind when subretinal
hemorrhage and exudates are not observed but
a typical hump-like hyperreflective lesion is
observed in optical coherence tomography.
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Abstract: Stem cells are unspecialized cells in the human body. They can differentiate into any cell of the organism and have the
ability to renew themselves. Thus, they contribute to the formation of all mature cells in the body and form the basis of every cell,
tissue and organ. A stem cell can ensure both self-renewal and differentiation. Siireyya Tahsin Aygiin (1895-1981) received his
Ph.D. from the Berlin School of Veterinary Medicine in 1926. He focused on cell culture and conducted studies on cardiac stem
cells. He observed the regenerative and proliferative capacity of cardiac stem cells. Aygiin concluded that young, immature,
homogeneous human cells have an unexpected medical effect because animal cells are suitable for animal organism and human cells
are suitable for human organism. Aygiin's treatment with human cell cultures can be used for many diseases such as heart, kidney,
liver and circulatory diseases, stroke, tumors, schizophrenia and multiple sclerosis. Even prolongation of physiological age and life
expectancy combined with visible rejuvenation has come into the realm of possibility as pathophysiologically aging cells regress
and are replaced by young, viable human cultured cells. Siireyya Tahsin Aygiin is the first Turkish scientist to work on stem cells.
Siireyya Tahsin Aygiin's studies in Germany and Turkey demonstrate his contribution to stem cell and regenerative medicine.
Looking at Aygiin's other studies, one better understands the importance of joint research between veterinary medicine and
medicine. Ord. prof. Aygiin's work "Die Human-Zellkultur-Therapie, Neue erfolgreiche Mdoglichkeiten zur Therapie des
Mongolismus und anderer Krankheiten" and other works should be reissued in view of their contribution to today's medical
developments.

Anahtar Kelimeler: Stem cell, cell culture, Siireyya Tahsin Aygiin, Cell culture history, Stem-cell history

Ozet: Kok hiicreler insan viicudundaki 6zellesmemis hiicrelerdir. Organizmanmn herhangi bir hiicresine farklilasabilirler ve
kendilerini yenileme yetenegine sahiptirler. Boylece viicuttaki tiim olgun hiicrelerin olusumuna katkida bulunurlar ve her hiicre,
doku ve organin temelini olustururlar. Bir kok hiicre hem kendini yenilemeyi hem de farklilasmayi saglayabilir. Siireyya Tahsin
Aygiin (1895-1981), doktorasini 1926 yilinda Berlin Veteriner Fakiiltesi'nden aldi. Hiicre kiiltiirii tizerine yogunlasti ve kalp kok
hiicreleri lizerine ¢aligmalar yapti. Kalp kok hiicrelerinin rejeneratif ve proliferatif kapasitesini gozlemledi. Aygiin, geng,
olgunlagsmamis, homojen insan hiicrelerinin beklenmedik bir tibbi etkiye sahip oldugu sonucuna vardi ¢iinkii hayvan hiicreleri
hayvan organizmas igin, insan hiicreleri ise insan organizmasi igin uygundu. Aygiin'in insan hiicre kiiltiirleri ile tedavisi kalp,
bobrek, karaciger ve dolagim hastaliklari, felg, tiimérler, sizofreni ve multipl skleroz gibi birgok hastalik igin kullanilabilir.
Patofizyolojik olarak yaslanan hiicreler gerileyip yerlerini geng, canli insan kiiltiir hiicrelerine biraktik¢a, fizyolojik yasin ve yasam
sliresinin uzatilmasi ve gozle goriiliir bir genglesme bile miimkiin hale gelmistir. Siireyya Tahsin Aygiin, kok hiicreler tizerinde
caligan ilk Tirk bilim insanidir. Siireyya Tahsin Aygiin'iin Almanya ve Tiirkiye'de yaptig1 ¢alismalar, kok hiicre ve rejeneratif tibba
yaptigi katkilar1 ortaya koymaktadir. Aygiin'in diger ¢alismalarina bakildiginda veteriner hekimlik ile tip arasindaki ortak
aragtirmalarin 6nemi daha iyi anlasiliyor. Ord. prof. Aygiin'iin “Die Human-Zellkultur-Therapie, Neue erfolgreiche Moglichkeiten
zur Therapie des Mongolismus und anderer Krankheiten” adli eseri ve diger eserleri giiniimiiz tibbindaki gelismelere katkilart
agisindan yeniden yayinlanmalidir.
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Stem Cell Studies of Dr.Aygun

1. Introduction
1.1 Stem Cells

Stem cells are cells that have not yet
developed their structures or proteins and
have not differentiated into the characteristics
of a particular cell or tissue type. Therefore,
they contribute to the formation of all mature
cells in the human body and form the basis of
every cell, tissue, and organ. A stem cell can
ensure both self-renewal and differentiation.
The way to do this is through asymmetric
division. However, cell division can be both
symmetric and asymmetric. Symmetric
division results in identical cells (cloning of
cells). Asymmetric division is specific to stem
cells and therefore gives rise to cells for
differentiation (different from the stem cell),
but still associated with cells of the same
origin (i.e., still stem cells). In this way, self-
renewal is also ensured, and over time a
lineage of differentiated cells is generated,
which in turn are transferred to the affected
tissue or organ (1).

Stem cells are unspecialized cells of the
human body. They can differentiate into any
cell of an organism and are capable of self-
renewal. Stem cells are found in both embryos
and adult cells. There are several stages of
specialization. The developmental potential
decreases with each stage, which means that a
unipotent stem cell cannot differentiate into as
many cell types as a pluripotent stem cell (2).

In recent decades, several categories of stem
cells have been studied in detail: ESCs, fetal
stem cells, and somatic/adult stem cells.
However, the derivation of pluripotent ESCs,
which involves the destruction of a
developing embryo, and the use of fetal stem
cells from aborted/viable fetal tissue are
associated with several ethical and legal
problems. In addition, these pluripotent ESCs
and possibly fetal stem cells, which have
oncogenic properties similar to cancer stem
cells, pose a major safety risk because they
can undergo unwanted differentiation and
carry the risk of malignant transformation
after transplantation. For example, teratomas
form in vivo when inoculated into mice with
severe combined immunodeficiency. The
human placenta is a transient but vital organ

in reaching stem cells. Pregnancy is an
alternative source of stem cells. Not only does
the uterus play an important role in
determining the optimal growth path of the
fetus, but it also provides a rich source of stem
cells that may offer additional advantages in
proliferation and plasticity compared to adult
stem cells. The placenta and umbilical cord
have traditionally been considered only
biological waste and are usually discarded
after birth. This helps to reduce the ethical
concerns associated with ESCs. Unlike stem
cells from other sources such as bone marrow,
adipose tissue, and endometrium, placental
and umbilical cord tissue are available in large
quantities, and stem cell derivatives can be
readily obtained without donors having to
undergo invasive surgery (3).

Stem cells are divided into five categories
depending on the source from which they are
obtained (derived):

Embryonic stem cells

Embryonic cell lines are derived from the
epiblast tissue of the blastocyst structure,
which is aligned with the inner wall of the
blastocyst. The blastocyst is a structure that
forms in the early stages of embryonic
development, approximately between the 4th
and 5th day after fertilization in humans. The
blastocyst consists of 50-150 ESCs. It is
pluripotent and pluripotent stem cells can
form all cell types of each of the three main
germ layers of the body (endoderm,
mesoderm and ectoderm). Given sufficient
and necessary stimulation of a particular cell
type, ESCs can differentiate into more than
200 cell types found in the adult body. ESC
has the potential to divide in vitro after
administration of appropriate stimulants for
differentiation, with each daughter cell also
remaining pluripotent. Because of their unique
unlimited expansion capacity, ESCs are
considered a hypothetical cell source for
regenerative medicine and a basis for tissue
replacement in various diseases.
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Fetal stem cells

Fetal stem cells (FSCs) can be isolated from
fetal hematopoietic stem cells, fetal
mesenchymal stem cells and neural crest stem
cells. FSCs have been shown to have higher
pluripotency potential and lower
immunogenicity compared to adult stem cells
(ASCs).

Stem cells from infants

Stem cells from infants can be obtained from
perinatal stem cells. These are tissues such as
amniotic fluid, umbilical cord and placental
membranes. These tissues are composed of
several stem cell types that have
characteristics of both ESCs and ASCs.
Amniotic fluid stem cells, umbilical cord stem
cells (UCSCs), and placenta-derived stem
cells can be easily obtained at the end of
pregnancy. These stromal cells are considered
the best candidates for stem cell therapy
because they are the richest source of

hematopoietic stem cells (HSCs) and
mesenchymal stem cells (MSCs).

Adult stem cells

ASCs or somatic stem cells are

undifferentiated cells found in postnatal adult
tissues and can be unipotent or multipotent.
However, due to their lower capacity for
cellular differentiation, ASCs are sometimes
referred to as progenitor cells. These cells are
usually epidermal stem cells (EDSCs), neural
stem cells (NSCs), MSCs and HSCs.

Induced pluripotent stem cells

Induced pluripotent stem cells (iPSCs) are
generated from somatic stem cells that have
been reprogrammed into an ESC -like state.
iPSCs have the characteristics of ESCs and
can differentiate into three main germ layers.
These cells have the advantage of being
derived from autologous cells of several
patients and have a lower risk of rejection (4).

Origin, aggregation process and plasticity of
stem cells: After in vitro fertilization of the
native oocyte or in vitro, pluripotent
embryonic stem cells form as an inner cell
mass in a blastocyst. Stem cells show that
their potential spectrum is large and that cells
in one tissue can be reprogrammed under

experimental conditions and with appropriate
culture cells to become mature cells in another
tissue from which they are derived. In other
words, they can act as multipliers. This is
called plasticity and is the basis of cell
therapy. Fetal stem cells are found in the
organs of the fetus. This source belongs to
embryonic body tissue (which can be obtained
after spontaneous abortion due to disease,
etc.) and then, with proper culture, to
reprogrammed cells that act as multipotent
cells. The plasticity of stem cells is the ability
to give rise to different cell types. The
potency of stem cells decreases through
differentiation as they develop from early
embryogenesis into mature, specialized cells.
In this study, stem cell research and the
contribution of Siireyya Tahsin Aygiin to stem
cell research are discussed.

The History of Stem Cell Research

The term stem cell was first used in 1868 by
the famous German biologist Ernst Haeckel to
describe the property of the fertilized egg cell
to form all the cells of the organism. The
history of stem cell therapy began in 1888,
when German scientist and Darwinist Ernst
Haeckel combined the concepts of
phylogenesis and ontogenesis to define a stem
cell. The stem cell, an evolutionary concept
for a primitive cell that decays into all cells
and multicellular organisms, is often given as
Haeckel's argument from his observations of
embryonic development and the distinction
between fertilized and unfertilized eggs.
When stem cells were first defined by two
German zoologists, Theodor Heinrich Boveri
and Valentin Haecker, they set out to identify
a population of different cells in the embryo
that could differentiate  into  further
specifications. When the term stem cells were
used by other histo-embryologists such as
Theodor Boveri and Valentin Haecker to
describe the hereditary properties of germ
cells (spermatogonia and oocytes), they
officially entered the scientific field and led to
the development of the term pluripotency.
They precisely determined the self-renewal
and differentiation properties of adult cells
and a stem cell into somatic (adult) cells (5).

Stem cells have also attracted the attention of
researchers working in fields other than
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embryology. For example, Artur Pappenheim,
working with amphibians at Virchow's
Pathological Institute in Berlin on the
formation of erythrocytes, referred to the
precursors of erythrocytes and leukocytes as
"stem cells" Pappenheim knew "stem cells" or
"mother cells" as well as their egg or follicle
cells, spermatoblasts or spermatogonia,
sensory cells or sensory support cells, and
noted that they differentiate into ganglion
cells or neuroglia and various connective
tissue cells. In his later studies with various
types of leukemia, Pappenheim found that
myelocytes and lymphocytes arise from the
same "lymphomyeloblastic multipotent stem
cells" (6).

Studies by Franz Ernst Christian Neumann
and Alexander Alexandrovich Maximov,
histologists who worked on bone marrow
research in 1902, have revealed that the first
stem cell transplant for treatment purposes
was performed by French oncologist George
Mathe in 1958. Six nuclear researchers who
were accidentally exposed to radioactive
material were implanted with stem cells
through a bone marrow transplant. Another
study by George Mathe in 1963 enlightened
the  scientific  community when  he
successfully performed a bone marrow
transplant on a patient with leukemia. The
first allogeneic hematopoietic stem cell
transplant (HSCT) was initiated in 1957 by
Dr. E. Donnall Thomas, who pioneered it. In
this first attempt, all six patients died. in 1969,
Dr. E. Donnall Thomas performed the first
bone marrow transplant in the United States,
but the success of allogeneic therapy remained
secret. In 1972, the year cyclosporine (an
immunosuppressant) was discovered, the first
successes of allogeneic transplantation for
aplastic anemia and acute myeloid leukemia
in a 16-year-old girl were reported. In the
1960s to 1970s, Friendenstein and colleagues
demonstrated the relationship  between
osteogenic  differentiation and a small
subpopulation of bone marrow-derived cells
in a series of studies on bone marrow
aspirates. These cells were then able to
differentiate from  the  hematopoietic
population as adherent cells in tissue culture
dishes and proliferate rapidly. Another
important breakthrough for Friendenstein's

team is the discovery that these cells can form
the colony-forming unit when bone tissue is
formed. Bone marrow was cultured as a
suspension culture and then differentiated into
osteoblasts, adipocytes and chondrocytes,
giving these cells the ability to proliferate and
differentiate into different cell types. The
discovery of human embryonic stem cells
(hESCs) by Caplan in 1991 coined the term
"mesenchymal” stem cells, which had
previously been called stromal stem cells or
"osteogenic™ stem cells and is still in common
use today. The path of stem cell therapy prior
to the 1960s, which began with bone marrow
transplantation and evolved into a new
therapeutic tool in advanced years, is
regenerative medicine for the treatment of
numerous incurable diseases, including
neurological disorders, pulmonary
dysfunction, metabolic/endocrine disorders,
reproductive disorders, skin burns, and
cardiovascular disease (7).

1.2 Prof. Dr. Siireyya T. Aygiin and Stem
Cell Studies

Siireyya Tahsin Aygiin (1895-1981) entered
the Military Veterinary School in Haydarpasa
in 1910. After completing his studies in 1920,
which he had to interrupt due to the outbreak
of World War 1, he joined the army as a first
lieutenant of veterinary medicine. During the
War of Independence, he worked as a
specialist and manager at the Serum and
Vaccine Institute in Ankara. He continued his
studies at the Faculty of Veterinary Medicine,
which he began in Ankara in 1923, and was
appointed associate professor on December
22, 1934. Aygiin passed the examination
opened on September 10, 1924, and
completed his specialization in "Bacteriology,
Virology and Infectious Diseases” at the
Reich Health Office in Berlin. On May 20,
1926, he received his doctorate from the
Higher Veterinary School in Berlin. To
expand his knowledge, he worked at the
Pasteur Institute in  France, at the
Experimental Therapy in Frankfurt, at the
Robert Koch Institutes in Berlin and at the
Modling Serum Vaccine Institute. Aygiin
returned to his homeland on October 22,
1927, and continued his studies at the Faculty
of Veterinary Medicine, which began teaching
in Ankara as the faculty of the Higher Institute
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of Agriculture, opened in 1933 by decisions of
the Ministry of National Defense and the
Council of Ministers, and became an associate
professor on December 22, 1934. He was
promoted to professor on July 24, 1937, and
to full professor on October 9, 1944. He was
retired on July 13, 1965, in accordance with
the College Act. He is the first Turkish
scientist to begin work on stem cells. In
addition to vaccine research, he conducted
studies on cardiac stem cells, focusing on cell
cultures. He observed the regenerative and
proliferative abilities of cardiac stem cells.
Aygiin gradually concluded that young
immature homogeneous human cells have
unexpected medicinal power, just as animal
cells are suitable for animal organism and
human cells are suitable for human organism.
The human cell culture preparations that
Aygiin produced in his laboratory using his
special methods were administered by his
colleagues to humans by intravenous or
intramuscular injections, where they reached
homologous or related cell areas, showed
rapid reproductive activity, and restored the
structure of the diseased organ and took over
functions that were impaired or, better, were
shown to be unable to perform. One of
Ayglin's greatest contributions to our country
was to prevent the importation of the drug
thalidomide, which was manufactured to treat
morning sickness and vomiting in pregnant
women. The side effects and damage (babies
with missing limbs and handicapped births) of
this drug, produced in the 1950s to treat
morning sickness and vomiting in pregnant
women, were discovered in 1961-1962 and
went down in history as the "thalidomide
disaster”. It is thanks to his initiative that
almost no one in our country was affected by
this disaster (8).

Prof. Siireyya Aygiin continued his studies,
which he had started with the aim of growing
viruses on tissue culture media, for many
years and brought the techniques and
developments into the scientific life with his
researchs and publications for the first time in
our country. The tissue culture medium that
Aygilin used in this research was his own
formula. In addition to this originality, it is of
great importance that he introduced an
economical technique to laboratory research,
which is used instead of the experimental

animal (live sheep), which is expensive and
cumbersome and always brings the possibility
of contamination. Aygiin prepared an average
of 400 tissue cultures from one sheep embryo
by using skin and lung tissues from sheep
embryos and the corioallentoic membrane
from chicken embryos, obtaining a material
that can replace 400 experimental animals.
With this research, Aygiin introduced the in
vitro titration method in parallel with in vivo
titrations of sheep pox virus in sheep and
achieved  success in  applying the
neutralization assay, which is the basis for
virus studies and diagnosis, to tissue cultures.
The smallpox vaccine produced by detecting
viruses in tissue cultures was successfully
used in thousands of animals in Ankara and
Konya (9).

Aygilin published an article in 1937 entitled
"Filterable virus species, cultivation and
immunity experiments carried out with them,
in the field of artificially cultured living cells
(10).

Dr. Aygiin taught in graduate seminars the
methods of "growing tissue cultures and
reproduce viruses on cultures,” which he
supplemented with his own knowledge during
his studies at the Virus Research Institute of
Cornel College, to which he was sent for a
year in the United States between 1953 and
1954. As a result of his work here, he grew
and produced seven different viruses in tissue
culture (9).

Stireyya Aygilin emphasized with his study
and publications that cell material is the best
test material for studying the effects of drugs,
vaccines, sera and various pathogens on cells
and organs, both in our country and
internationally. This research method has
proven to be useful in comparison with
experiments on live animals and is also a
method that leads to a meaningful result.
These studies brought Aygiin into contact
with the "Europdischen Unuion gegen den
Missbrauch der Tiere" (European Union
against the Abuse of Animals) and
"Internationalen Vereinigung gegen qualvolle
Tierversuche  "(International  Association
against Torturous Animal Experiments).”
Through these channels he held scientific
conferences in many cities in Europe. In this
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way, he made the results of his uninterrupted
work known to the scientific world outside the
college, where he retired in 1965. Aygiin
concluded that young, immature,
homogeneous human cells have an
unexpected medical effect, as animal cells are
suitable for animal organism and human cells
are suitable for human organism. Siireyya
Tahsin Aygiin is one of the scientists who
have pioneered the field of stem cells
worldwide. He has conducted research using
fetal transplants from animals and umbilical
cord blood transplants to find cures for
diseases (9).

According to Dr. Med. Karl Otto Heede,
Aygiin succeeded in demonstrating through
detailed scientific research that human cell
culture preparations injected intravenously or
intramuscularly reach homologous organs or
related cell regions. It was observed that these
undifferentiated fetal cells, in the course of
rapid proliferation, could rebuild the diseased
organ and take over its impaired or weakened
function. In this way, it was thought, injection
implantation could successfully replace organ
transplantation, which is unsuccessful in most
cases. Aygiin achieved the most sensational
success in treating mongoloid children by
injecting fetal human cells. A few days after
the injection, the cell culture selected
according to the type of disease began to
develop, resulting in complete normalization
with  continued cell division in the
dysfunctional brain centers (9).

The methods of cell culture injection prepared
by Aygiin in the laboratory and applied by his
colleagues were used in about 2000

mongoloid children and patients with nodular
bovine exanthema (Lumpy Skin Disease,
LSD) in the "Aygun Institute” founded on his
behalf in Germany (8).

The treatment with human cell cultures
developed by Aygiin can be used not only for
all diseases of the central nervous system such
as schizophrenia or multiple sclerosis, but also
for heart, kidney, liver and circulatory
diseases, paralysis and tumors. In this way,
unimaginable healing possibilities arise for
diseases that were considered incurable with
the previously known treatment options. Even
the extension of physiological age and life
expectancy in conjunction with visible
rejuvenation have moved into the realm of
possibility, as pathophysiologically aging
cells regress and are replaced by young, vital
human cultured cells (10).

In the last half of the twentieth century, Dr.
Aygin added a new international
collaboration  between  physicians  and
veterinarians that provided unforgettable
examples in the history of medicine in
tuberculosis, tetanus and cancer (9). Aygiin
summarized all his researches in his work
entitled "Die Human-Zellkultur-Therapie,
Neue erfolgreiche Mdglichkeiten zur Therapie
des Mongolismus und anderer Krankheiten",
which we could find only in Germany. In this
article, only his studies on stem cells were
discussed (Figure 1).
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Figure 1. Siireyya Tahsin Aygiin’s book on cell culture.

2. Discussion and Conclusion

Siireyya Tahsin Aygun, whose rightful place
in the history of stem cells is not yet
sufficiently known, should definitely be made
known to young researchers. Murat Avci in
his article "Stem Cell; Definition and General
Properties, Uses, History, Surface Markers"
describes the history of stem cells
chronologically from the discovery of the cell
to the present in 1967, while Prof. Dr.
Siireyya Tahsin Aygiin was among the first
scientists to perform stem cell therapy with
his studies. In his article, he highlights that
Dr. Aygiin's studies on the proliferation of
embryonic carcinoma cells in a culture
medium were one of the first important steps
in this field and that he explored the treatment
of various diseases with grafts from fetal and
umbilical cord blood in animals (11). The
manuscript "Stem Cell Mediated
Cardiovascular Repair" by Serkan Durdu and
colleagues states that in the organism injected
with Aygiin's heart cell culture, the cells
settled in the heart and regeneration of the
diseased area was observed within 35-45 days
after a propagation period of 2-7 months (12).

Thousands of similar works by Aygiin are
used day by day with advanced technological
capabilities. In a clinical study by Theresa R.
Cassino et al, significant improvement was
observed by transferring stem cells to the area
of myocardial infarction (13).

The work of Mohammad T. Alrefai et al,
titled Cardiac Tissue Engineering and
Regeneration Using Cell-Based Therapy, is
considered to be at the forefront of stem cell
therapy and tissue engineering, the current
research for the treatment of heart disease.
These technologies are being used to make
advances in the irreversible treatment of

chronic heart failure and acute ischemic
myocardial injury. Current  clinical
management in the treatment of cardiac

ischemia addresses restoration of blood flow
to the heart. Discusses allogeneic and
autologous stem cell trials, including the use
of embryonic, bone marrow, adipose tissue,
and adult and cardiac stem cells (14).

The study by Fisher SA et al, entitled Stem
cell treatment for acute myocardial infarction
(Review), collected data from patients in
whom autologous bone marrow-derived cells
were used in patients diagnosed with AMI.
Studies with a total of 2732 participants (1564
cell treatments, 1168 controls) were scanned:
Data from the Cochrane Central Register of
Controlled Trials (CENTRAL 2015, Issue 2),
MEDLINE (1950-March 2015), EMBASE
(1974-March 2015), CINAHL (1982- March
2015), and Transfusion Evidence Library
(1980- March 2015) were searched. In
addition, several international and ongoing
databases and relevant conference
proceedings through January 2011 were
searched in March 2015. The results of this
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review suggest that there is insufficient
evidence to support meaningful cell therapy
for AMI patients. However, most of the
evidence comes from small studies that do not
differ in clinically relevant outcomes. More
studies are needed that are sufficiently
powered, and until then, approval of this app
is not proven (15).

The study by Keelin O'Donoghue & Nicholas
M. Fisk, Fetal stem cells, states that central
nervous system (CNS) stem cells have been
characterized for the first time and derived
from fetal rat or mouse brains. Their
differentiation potential is more limited than
that of pluripotent embryonic stem cells, but
they can still be used to derive the three major
CNS cell types: Neurons, astrocytes, and
oligodendrocytes. Neural stem cells have also
been isolated from the adult human CNS,
although they appear to have a more limited
fate. One of the most important cell sources
for replacement therapy of the injured nervous
system is neural tissue from fetuses.
Transplantation of fetal neural cells has been
used in various models of brain injury, and
fetal cortical grafts survive and function in the
injured rat brain. There is existing experience
with the transfer of human fetal neural tissue
in  neurodegenerative  diseases.  Fetal
mesencephalic progenitor cells have been
transplanted into the striatum of many patients
with Parkinson's disease. While these grafts
result in symptom improvement, they also
have unacceptable side effects. These
problems and the limited supply of fetal tissue
(up to six fetal stem cells are needed to treat
one patient) have led to a search for
alternatives (16).

Amniotic fluid and placenta, which Aygiin
dealt with for many years, are still being
studied today. The review article "Amniotic
fluid and placental stem cells" by Dario Fauza
summarizes this topic: Amniotic fluid and
placenta may provide the least invasive access
to various stem cell populations, including
mesenchymal and possibly embryonic stem
cells. Mesenchymal stem cells are much more
abundant and easier to isolate. However,
embryonic-like stem cells cannot always be
isolated using current methods and account
for less than 1% of cells found in amniotic
fluid or placental samples. To date, the

potential for several cell lineages has been
demonstrated in mesenchymal amniocytes,
promiogenic progenitor cells, fibroblasts,
adipocytes, and osteocytes. Amniocytes and
placental cells expressing markers also found
in embryonic stem cells have already been
distinguished. Myogenic, adipogenic,
osteogenic,  nephrogenic, neural, and
endothelial cells, but not necessarily from a
uniform population of undifferentiated cells.
However, recent experimental studies have
revealed a number of promising new
therapeutic approaches using these cells for
tissue engineering, cell transplantation, gene
therapy, and other purposes (17).

The importance of this issue is highlighted in
the study titled "Stem Cells: A Historical
Review about Biological, Religious, and
Ethical Issues” by loannis Alexandros
Charitos et al. In this review, the authors
highlight that stem cell research can be used
in  hematology (e.g., bone marrow
transplantation), ophthalmology (e.g., age-
related macular degeneration), and
endocrinology (diabetes) for drug discovery
and development. In the experimental study
by Firdevs Gurer (2009) entitled "Therapeutic
use of cloning: Osmangazi Turk Identical
Embryonic Stem Cells and Embryonic Stem
Cell Transfer To Diabetic Mice", diabetic
mice were treated with mouse dental pulp
embryonic stem cells (18).

Stem cell-based therapy is an important
branch of regenerative medicine with the goal
of improving the body's repair mechanisms by
stimulating, modulating, and regulating the
body's stem cell population and/or renewing
the cell pool for tissue homeostasis and
regeneration. Since the definition of stem cells
with  their  unique  self-renewal and
differentiation properties is well established,
they have been the subject of numerous basic
research and clinical studies and have been
identified as potential therapeutics. Since the
main concern of regenerative medicine is
tissue regeneration and cell replacement,
different types of stem cells have been used to
achieve these goals, including human
pluripotent stem cells (hPSCs), multipotent
stem cells, and progenitor cells. Concerns
remain among the public about the safety of
stem cell therapy, as its efficacy has not been
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fully proven and research and treatment are
ongoing. As regenerative medicine continues
to evolve, stem cell therapy is a new
technique that utilizes the unique properties of
stem cells, including self-renewal and
differentiation, to regenerate damaged cells
and tissues in the human body or replace these
cells with new, healthy, and fully functional
cells by administering exogenous cells.
therapeutic approach. Siireyya Tahsin Aygiin's
studies in Germany and Turkey show his
contributions to stem cell and regenerative
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