ISSN 1305 - 4953
e-ISSN 2587 - 1579

0SMANGAZ
TIP DERGIS|

Osmangazi Journal of Medicine

Cilt/Vol 46 Sayi/Issue 3 Mayis/May 2024

Eskisehir Osmangazi University Publications




OSMANGAZI TIP DERGISI

OSMANGAZI JOURNAL OF MEDICINE

Sahibi (Dekan )
Prof. Dr. Atilla Ozcan Ozdemir

Sorumlu Miidiir (Dekan)
Prof. Dr. Atilla Ozcan Ozdemir

Editor
Prof. Dr. Pinar YILDIZ

Editor Yardimcilar:
Dr.Ogr.Uyesi Fazma Nazli DURMAZ CELIK

Dil Editorii
Dog.Dr.Bilgin KAYGISIZ

Biyoistatistik Editorii
Prof.Dr.Ertugrul COLAK

Etik Editorii
Dog. Dr. Niliifer DEMIRSOY

Yayin Kurulu

Prof.Dr.Ertugrul COLAK
Doc.Dr.M. Fatih ONSUZ

Do¢.Dr. Asli KAVAZ TUFAN
Doc¢.Dr.Yavuz Vehbi TOKGOZ
Dog.Dr.Mehmet Ozgiir PINARBASLI
Dog¢.Dr.Mustafa Emin CANAKCI
Doc.Dr.Elif GUNDOGDU
Dog¢.Dr.Muhammet DURAL
Dog¢.Dr.Bilgin KAYGISIZ
Dog¢.Dr.Hilal KAYA ERDOGAN
Doc.Dr. Evin KOCATURK
Dog¢.Dr.Ebru KARAKOC
Doc¢.Dr.imran Gokcen YILMAZ
KARAMAN

Dr.Ogr.Uyesi Emel TEKIN
Dr.Ogr.Uyesi Ata OZEN
Dr.Ogr.Uyesi Ebru
ERZURUMLUOGLU
Dr.Ogr.Uyesi Hasip KAHRAMAN
Ogr.Gor.Dr.Burcu ORTANCA



Prof.Dr.Armagan
INCESULU,Eskisehir, Tiirkiye
Prof.Dr.Cemal CINGI,
Eskisehir, Tiirkiye

Dog.Dr. Demet ILHAN
ALGIN,Eskisehir, Tiirkiye
Dog¢.Dr.Dilek CEYHAN,
Eskisehir, Tiirkiye
Dog.Dr.Fatih YASAR,
Eskisehir, Tiirkiye
Dog¢.Dr.Hilal KAYA
ERDOGAN,Eskisehir, Tiirkiye
Prof.Dr.ilknur AK
SiVRiKOZ,ESki§ehir,Tiirkiye
Dog¢. Dr. Muhammed
DURAL,Eskisehir, Tiirkiye
Prof. Dr. Nurdan ACAR,
Eskisehir, Ttirkiye
Prof.Dr.Selguk

DISIBEYAZ, Eskisehir, Tiirkiye
Do¢.Dr. M. Surhan ARDA,
Eskisehir, Tiirkiye
Prof.Dr.Tufan OGE,
Eskisehir, Tiirkiye

Aida HASANOVIC, Bosnia and
Herzegovina.

Andras ARATO, Budapest.

Banu ARIN, USA.

Eda CENGIZ, USA.

fhsan SOLAROGLU,Istanbul, Tiirkiye
Miguel A. VALDOVINOS, Mexico.

Soner SAHIN, MD, Istanbul, Tiirkiye

Danisma Kurulu

Dog.Dr.Bilgin
KAYGISIZ,Eskisehir, Tiirkiye
Prof.Dr.Ciineyt
CALISIR,Eskisehir, Tiirkiye
Prof.Dr.Didem
ARSLANTAS,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi.Emre

OZKARA Eskisehir, Tiirkiye
Prof. Dr.Giilcan GULEC,
Eskisehir, Tiirkiye
Prof.Dr.Hiiseyin Haluk
GURSOY,Eskisehir, Tiirkiye
Prof.Dr.Merih OZGEN,
Eskisehir, Tiirkiye
Prof.Dr.Nazife Sule Yasar
BILGE,Eskisehir, Tiirkiye
Prof.Dr.Nurettin
ERBEN,Eskisehir, Tiirkiye
Prof.Dr.Sevilhan
ARTAN,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi Tuba
ERDOGAN,Eskigehir, Tiirkiye
Dr.Ogr.Uyesi Zeynep KUSKU
KIRAZ,Eskisehir, Tiirkiye

Aldo MARUY-SAITO, Peru.

Annalisa PASSARIELLO , Naples, Italy.
Doruk ERKAN, USA.

Evrim METCALFE, Istanbul, Tiirkiye
Kapil SUGAND, United Kingdom
Nicholas de KLERK, Australia.

Yusuf YAZICI, New york USA.



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
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Research Article / Arastirma Makalesi
Comparison of Polystemia Vera Patients Diagnosed Before and After the Updated

Diagnostic Criteria
Giincellenen Tani Kriterleri Oncesi ve Sonrasi Tan1 Alan Polistemia Vera Hastalarinin Karsilastirilmasi

Sevket Katilmig, Eren Giindiiz

Eskisehir Osmangazi University Faculty of Medicine, Department of Internal Medicine, Division of Haematology,
Eskisehir, Tiirkiye

Ozet: Polisitemia vera, eritroid serilerde artisla birlikte 16kositoz, trombositoz ve splenomegali ile karakterize kronik, klonal ve
ilerleyici bir miyeloproliferatif hastaliktir. Bu gahismada, 2008 ve 2016 DSO tan1 kriterlerine gére PV tanisi alan hastalarin klinik ve
laboratuvar 6zellikleri ile takip sirasinda gelisen komplikasyonlari karsilagtirmay1 ve tant kriterlerindeki degisikligin gergek hayata
etkisini retrospektif olarak degerlendirmeyi amagladik. Calismaya 2011-2015 yillar1 arasinda 50 ve 2016-2020 yillar1 arasinda 50
olmak iizere JAK2-V617F mutasyonu pozitif olan toplam 100 polisitemia vera hastasi dahil edilmistir. ki grup tam anmndaki
laboratuvar degerleri agisindan karsilastirildiginda, hemoglobin, hematokrit ve kirmizi kan hiicresi sayis1 2016'dan 6nce tam alan
grupta anlamh olarak daha yiiksekti (p=0,036). Hastalar son takipte tromboz, kanama, miyelofibrozise ilerleme, 16semik doniigim
ve miyelodisplastik sendroma doniisiim komplikasyonlar agisindan degerlendirildiginde, 2016 6ncesi grupta 19 (%38) hastada,
2016 sonrast grupta ise 5 (%10) hastada komplikasyon gelistigi tespit edilmistir (p=0,002). Miyelofibrozis komplikasyonu gelisen
hasta sayis1 2016 Oncesi grupta anlamli olarak daha yiiksekti (p=0,006). Tromboz gelisen hasta sayis1 2016 6ncesi grupta daha
yiiksekti, ancak fark istatistiksel olarak anlaml diizeye ulasmadi (p=0,055). Diger komplikasyonlar agisindan iki grup arasinda fark
bulunmamustir (p > 0,05). Ozet olarak, calismamizda sadece miyelofibrozis komplikasyonu goriilen hasta sayisinda anlamli bir fark
bulunmustur. Tan1 kriterlerinde 2016'da yapilan degisikligin diger komplikasyonlar {izerindeki etkisini belirlemek i¢in daha fazla
hasta ile daha ileri ¢caligmalara ihtiya¢ duyulacaktir.

Anahtar Kelimeler: Polistemia vera, Tani, Tedavi, Komplikasyon

Abstract: Polycythemia vera is a chronic, clonal and progressive myeloproliferative disease characterized by leukocytosis,
thrombocytosis and splenomegaly with increased erythroid series. In this study, we aimed to compare the clinical and laboratory
features of patients diagnosed with PV according to the 2008 and 2016 WHO diagnostic criteria and the complications that
developed during follow-up, and to retrospectively evaluate the impact of the change in diagnostic criteria on real life. A total of 100
polycythemia vera patients with positive JAK2-V617F mutation were enrolled in the study, 50 between 2011-2015 and 50 between
2016-2020. When the two groups were compared in terms of laboratory values at the time of diagnosis, hemoglobin, hematocrit and
red blood cell count were significantly higher in the group diagnosed before 2016 (p=0.036). When patients were evaluated for
complications of thrombosis, hemorrhage, progression to myelofibrosis, leukemic transformation, and transformation of
myelodysplastic syndrome at last follow-up, it was found that 19 (38%) patients in the pre-2016 group and 5 (10%) patients in the
post-2016 group developed complications (p=0.002). The number of patients who developed a myelofibrosis complication was
significantly higher in the pre-2016 group (p=0.006). The number of patients who developed thrombosis was higher in the pre-2016
group, but the difference did not reach a statistically significant level (p=0.055). About other complications, there was no difference
between the two groups (p > 0.05). In summary, our study found a significant difference only in the number of patients with
myelofibrosis complications. Further studies with more patients will be needed to determine the impact of the 2016 change in
diagnostic criteria on other complications.

Keywords: Polycythemia vera, Diagnosis, Treatment, Complications
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1. Introduction

Polycythemia vera (PV) is a chronic, clonal
and progressive myeloproliferative disorder
characterized by leukocytosis, thrombocytosis
and splenomegaly with increased erythroid
series. The incidence was reported as 2.3-2.8
per 100,000 persons/year, the median age at
diagnosis as 60 years and the male/female
ratio as 1.2/1(1).

With the updated World Health Organization
(WHO) diagnostic criteria for the diagnosis of
PV published in 2016, the hemoglobin (Hgb)
threshold was lowered to 16.5 g/dL for men
and 16 g/dL for women, and the hematocrit
(Hct) was lowered to 49% for men and 48%
for women. These changes were made based
on retrospective studies showing that patients
with JAK2-V617F mutation-positive
myeloproliferative neoplasia and hemoglobin
levels below 18.5 g/dL in men and 16.5 g/dL
in women had an increased risk of thrombotic
complications and a poorer prognosis during
follow-up. These patients were mostly
diagnosed as essential thrombocythemia (ET)
but had bone marrow characteristics
compatible with PV (2-6). Such patients are
defined as "masked" or "prodromal" PV.
According to the current WHO diagnostic
criteria, these patients are categorized as
having PV (7). However, the new Hgb and
Hct cut-offs, when used to define individuals
to be screened for potential PV, lead to a
significant increase in diagnostic testing,
particularly in men.

The second important change introduced with
the 2016 WHO criteria is the inclusion of
histopathological features as important
diagnostic criteria. The morphology of the
bone marrow in PV is characterized by age-
related hypercellularity and panmyelosis.
Approximately 20% of patients with PV have
grade 1 reticular fibrosis in the bone marrow
at the time of diagnosis, which is associated
with a higher risk of developing myelofibrosis

3).

The third important diagnostic criterion is the
characterization of the mutation. JAK2
mutations that lead to activation of the JAK-
STAT signaling pathway are present in the
majority of patients. The V617F mutation is
found in 95% to 97% of patients, while exon

12 mutations are found in most of the
remaining patients (9-12). New diagnostic
criteria allow the diagnosis of JAK2 mutation-
negative PV, which is extremely rare (11).

A reduced serum erythropoietin (EPO) level is
the only minor diagnostic criterion retained in
the 2016 WHO criteria. However, a
significant proportion of patients with PV
(7%-40%) have normal serum EPO levels,
indicating a low negative predictive value for
this test (13).

Endogenous erythroid colony formation is no
longer considered an insignificant diagnostic
criterion. Although it is highly specific for
erythropoietin-independent erythroid
progenitor cells with JAK2V617F mutation, it
is technically demanding and expensive and
only available in a limited number of research
laboratories. The 2008 and 2016 WHO
diagnostic criteria for polycythemia vera are
listed in Table 1.

Survival of patients with PV treated with
current therapies usually lasts decades, but
symptoms (e.g., pruritus, erythromelalgia,
splenomegaly), complications (e.g., venous or
arterial thrombotic events), and hematologic
changes (e.g., myelofibrosis, acute myeloid
leukemia, myelodysplastic syndromes) cause
significant ~morbidity and limit life
expectancy. Bleeding is common in PV, but
major bleeding is relatively rare.

Progression to myelofibrosis (MF) is one of
the most common complications of PV. The
treatment of patients who develop MF after
PV is similar to that of patients with primary
MF. PV patients have a 10% risk of
myelofibrotic  transformation at 10-year
follow-up and a 25% risk at 25-year follow-

up.

The prognosis of patients who develop
secondary myelodysplastic syndrome (MDS)
or acute myeloid leukemia (AML) after PV is
generally poor. The rates of conversion to
leukemia were 2%, 5% and 10% with a
follow-up of 10, 15 and 20 years, respectively.
Advanced age, splenomegaly, leukocytosis
and abnormal karyotype have been reported as
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risk factors for leukemic transformation (14,
15).

The median survival of  untreated
symptomatic patients with PV is estimated at
18 months (16). In treated patients, however,
survival is at least 13 years (17). Age,
leukocytosis, history of venous thrombosis
and abnormal karyotype have been defined as
independent risk factors for survival (18).

2. Materials and Methods

The study included 100 patients aged 18 years
and older with positive JAK2V617F mutation
who were diagnosed with PV in Eskisehir
Osmangazi University Faculty of Medicine,
Department of Haematology. Patients
diagnosed with PV before and after 2016 were
analysed in 2 separate groups because the
diagnostic criteria had changed in that year.
January 2011-December 2015 (n=50) and
January 2016-December 2020 (n=50) were
chosen as diagnosis dates to compare the
change in the number of diagnosed patients
and to ensure a follow-up period of at least 1
year for both groups. Data were obtained from
the hospital's automation system and patient

records.The study was evaluated by the
Eskisehir ~ Osmangazi  University = Non-
Interventional ~ Clinical ~ Studies  Ethics
Committee and approved with decision
number 15 on 13.07.2021.

The IBM SPSS Statistics Version 25 package
program was used for all analyses. The
conformity of the continuous variables with
the normal distribution by the group was
assessed using the Shapiro-Wilk normality
test. The Mann-Whitney U test was used for
comparison between groups for continuous
variables and chi-square analysis for
comparison between groups for categorical
variables. In the descriptive statistics, number
and percentage (%) were used for categorical
variables. Pearson, Yates, Fisher's Exact Test
and exact test methods determined using
Monte Carlo simulation were used for the chi-
square analyses. P <0.05 was set as the
significance level.

2. Findings

Some clinical characteristics of patients
that may be related to the risk of
complications are listed in Table 2.

Table 1.World Health Organisation Diagnostic Criteria for PV

(2008)

Diagnostic criteria for PV | Diagnostic criteria for PV

(2016)

1. Hemoglobin level >18.5 g/dl
in men and >16.5 g/dl in women
or other signs of increased
erythrocyte mass

2. Presence of functionally

1. Hemoglobin >16.5 g/dl for
men and >16 g/dl for women or
hematocrit >49% for men and
>48% for women or increased
erythrocyte mass

2. Bone marrow characterized by
myeloproliferative
(panmyelosis) of three series
with mature megakaryocytes,
hypercellular and pleomorphic
for age

3. Presence of JAK2V617F or
JAK?2 exonl2 mutation

Major similar mutation such as JAK2
Criteria V617F or JAK2 Exon 12

Minor 1. Panmyelosis characterized by
Criteria age-appropriate hypercellular

bone marrow biopsy, marked
erythroid,  granulocytic  and
megakaryocytic proliferation

2. Low serum erythropoietin
level

1. Subnormal serum
erythropoietin level
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3. In vitro endogenous erythroid
colony formation

For diagnosis
necessary criteria

The presence of 2 major criteria
and 1 minor criterion or 1 major
criterion and 2 minor criteria is
required for the diagnosis.

All 3 major criteria or the
presence of the first 2 major
criteria and minor criteria are
required for the diagnosis.

JAK 2: JANUS KINAZ 2

Table 2. Clinical Features

Parameters Before 2016 After 2016 p-value
(n=50) (n=50)
Male/Female ratio 30/20 32/18 0.837
Age at diagnosis 58.5+12.25 62+13.8 0.960
(mean=tsd)(years)
High risk group (n, %) 28 (%56) 33 (%66) 0.412
Follow-up 95.5+36.4 29+19.3 0.000
period(meantsd)(months)
Smoking 28 (%56) 26 (%52) 0.840
sd: standard deviation
Eleven (11%) patients were asymptomatic and  erythromelalgia  (2%), dyspnea (2%),

were diagnosed during routine examinations.
In the evaluation of symptomatic patients,
itching (36%) was the most common
symptom.  Other  symptoms  included
headache/dizziness (23%), thrombosis (11%),
fatigue (6%), paresthesia (4%), tinnitus (3%),

Table 3. Concomitant Comorbidities

abdominal pain (1%) and sweating (1%). The
occurring complaints were similar in the
groups before and after 2016 (p=0.121). The
comorbidities of the patients are listed in
Table 3.

Comorbidity Before 2016 After 2016 p value
(n=50) (n=50)
DM 18 (%36) 11 (%22) 0.18
HT 29 (%58) 23 (%46) 0.31
CAD 20 (%40) 13 (%26) 0.20
CVE 7 (%14) 5(%10) 0.75
PAD 6 (%12) 4 (%8) 0.73
COPD 8 (%16) 7 (%14) 1.00

DM: Diabetes mellitus, HT: Hypertension, CAD: Coronary artery disease, CVE: Cerebrovascular event,

PAD:

Peripheral artery disease, COPD: Chronic obstructive pulmonary disease

Thrombosis was observed in 5 (10%) patients
in the pre-2016 group and 6 (12%) patients in
the post-2016 group (p=1). Of the thromboses,
9 (81.8%) were venous and 2 (18.2%) arterial
thromboses. Venous thromboses included 5
(55.5%) deep vein thromboses, 3 (27.3%)
portal vein thromboses and 1 (9.1%) hepatic
vein thrombosis; arterial thromboses included
1 (9.1%) thrombosis of the digital artery of
the hand and 1 (9.1%) celiac boot thrombosis.
In both groups, no patients had bleeding
symptoms and signs at the time of diagnosis.

Hepatomegaly was detected in 23 (46%)
patients in the pre-2016 group and 16 (32%)
patients in the post-2016 group; splenomegaly
was detected in 28 (56%) patients before 2016
and in 19 (38%) patients after 2016 (p=0.219
and p=0.109, respectively).

The complete blood count parameters of the
patients at the time of diagnosis are
summarised in Table 4. No significant
difference was found between the 2 groups for
uric acid, LDH, CRP and D-dimer, which
could be related to complications (p> 0.05).
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Table 4. Complete Blood Count Parameters at Diagnosis

Parameters Before 2016 After 2016 P
(n=50) (n=50) value

Hgb (gr/dl) (mean+sd) 18.6+1.03 17.1£1.16 0.000
Hct (%) (mean+sd) 58.1+4.1 52.2+4.2 0.000
Erythrocytes /ul (median) 7.262.800 6.433.200 0.000
Leukocytes /ul (median) 16.990 11.424 0.056
Platelets/ul (median) 489.520 442.580 0.340
MCV (f]) (median) 943 83.3 0.340

sd: standard deviation, Hgb: Hemoglobin, Hct: Hematocrit, MCV: Mean Corpuscular Voliime

Diagnostic bone marrow biopsy was
performed in 36 (72%) patients in the pre-
2016 group and 40 (80%) patients in the post-
2016 group. The results of the -classical
cytogenetic examination and fluorescence in
situ hybridization (FISH) of the bone marrow
of 34 (68%) patients in the group before 2016
and 38 (76%) patients in the group after 2016
were available. Conventional cytogenetic
testing revealed genetic mutations in 1 (2.9%)
patient in the pre-2016 group and 1 (2.6%)
patient after 2016 (22q12 deletion or trisomy
9).

Bone marrow biopsy showed hypercellularity
in 32 (88.9%) patients in the pre-2016 group
and 35 (87.5%) patients in the post-2016
group (p=1). Panmyelosis was present in 30
(83.3%) in the pre-2016 group and 26 (65%)
in the post-2016 group; pleomorphic mature
megakaryocytes were present in 26 (74.3%) in
the pre-2016 group and 28 (70%) in the post-
2016 group; fibrosis was present in 5 (13.9%)
in the pre-2016 group and 9 (22.5) patients
(p=0.12, p=0.87 and )p=0.5, respectively).
Regarding the degree of fibrosis in the bone
marrow, 2 patients in the pre-2016 group had

Table 5. Treatments for PV

grade 1 fibrosis and 3 patients had grade 2
fibrosis; 4 patients had grade 1 fibrosis and 5
patients had grade 2 fibrosis in the post-2016

group.

The phlebotomies were performed in 98
(98%) patients during follow-up. In 2 (2%)
patients in whom cytoreductive treatment had
been started since diagnosis and hematocrit
control had been achieved, phlebotomy was
not performed due to advanced age and CHD.
In the pre-2016 group, phlebotomy was
performed on average 4+2.8 times in the first
year and 7.5+9.7 times in the follow-up period
until the last visit; in the post-2016 group,
phlebotomy was performed on average 3+2.2
times in the first year and 4+5.7 times in the
follow-up period until the last visit. The total
number of phlebotomies performed in the first
year after diagnosis and up to the last visit
was higher in the pre-2016 group (p=0.013
and p <lock><</lock> 0.001, respectively).

46 (92%) patients in the pre-2016 group and
38 (76%) patients in the post-2016 group
received cytoreductive treatment. Table 5
shows the distribution of treatment among
patients.

Treatment Before 2016 After 2016
(n=50) (n=50)

Phlebotomy+HU 39 34

Phlebotomy+HU+Anagrelide 7 -

Phlebotomy+HU-+Interferon - 2

Phlebotomy 4 12

HU - 1

HU+Anagrelide

Hu: Hidrokswre

46 (92%) patients in the pre-2016 group and
47 (94%) patients in the post-2016 group
received antiaggregant therapy (p=1). ASA
was the most commonly used agent in
antiaggregant treatment. In the pre-2016

group, 3 patients received ASA+clopidogrel, 1
patient received clopidogrel only and in the
post-2016  group 6 patients received
ASA-+clopidogrel. When analyzing the two
groups about anticoagulant treatment, 9 (18%)
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patients in the pre-2016 group and 4 (8%)
patients in the post-2016 group received
anticoagulant treatment (p=0.23). In the pre-
2016 group, 6 patients received warfarin, 1
patient rivaroxaban, 1 patient apixaban, 1
patient edoxaban; in the post-2016 group, 2
patients received warfarin and 2 patients
rivaroxaban.

The patients were examined for complications
(thrombosis, bleeding, conversion to MEF,
AML, MDS) at the end of the first year and
the last visit. At the end of the first year,
complications occurred in 3 (6%) patients in
the pre-2016 group and 2 (4%) patients in the
post-2016 group (p=1). At the last visit,
complications occurred in 19 (38%) patients
in the pre-2016 group and 5 (10%) patients in
the post-2016 group (p=0.002).

At the end of the first year, thrombosis was
detected in 2 (4%) patients in the pre-2016
group, while no thrombosis was observed in
the post-2016 group (p=0.495). At the last
visit, thrombosis was detected in 9 (18%)
patients in the pre-2016 group and 2 (4%)
patients in the post-2016 group (p=0.055).
The duration of thrombosis development since
diagnosis was calculated as 50.7+33.8 months
in the pre-2016 group and 27+4.2 months in
the post-2016 group.

When analyzing the thrombosis sites, it was
found that 5 venous thromboses (deep vein of
the lower extremities, sigmoid sinus, hepatic
vein) and 4 arterial thromboses (coronary,
iliac, superior mesenteric artery) developed in
the pre-2016 group and 2 deep vein
thromboses of the lower extremities
developed in the post-2016 group. When
comparing the 2 groups with thrombotic
complications, only Hgb, Hct and erythrocyte
count (p=0.036) were significantly higher in
the pre-2016 group (p=0.036 for all), and the
other parameters were similar between the 2
groups.

At the end of the first year, only 1 (2%)
patient in the post-2016 group experienced
bleeding complications. At the last visit,
bleeding occurred in 6 (12%) patients in the
pre-2016 group and 1 (2%) patient in the post-
2016 group (p=0.11). The duration of bleeding
complications was 81.5+424.4 months in the

pre-2016 group and 12 months in the post-
2016 group. Bleeding sites were subcutaneous
(n=1), nasal (n=1) and gastrointestinal
bleeding (n=4) in the pre-2016 group and
gastrointestinal bleeding in the post-2016
group. No significant difference was found
between the two groups in terms of factors
that may influence bleeding (p> 0.05).

At the end of the first year, MF was detected
in 2 (4%) patients in the pre-2016 group and 1
(2%) patient in the post-2016 group (p=1). At
the last visit, 11 (22%) patients in the pre-
2016 group and 1 (2%) patient in the post-
2016 group developed MF (p=0.006). The
duration of MF development was 85.5+31.2
months in the pre-2016 group and 10 months
in the post-2016 group. There was no
significant difference between the two groups
in terms of factors that may influence the
development of MF (p>0.05). Splenomegaly
was present in all patients who developed MF.

During follow-up, transformation to AML was
observed in a total of 2 patients, 1 (2%) in the
pre-2016 group and 1 (2%) in the post-2016
group. None of the patients developed MDS.

During the data analysis phase, 7 (14%)
patients in the pre-2016 group and 4 (8%)
patients in the post-2016 group died.
However, the cause of death data could not be
accessed.

4. Discussion

PV is the most common myeloproliferative
neoplasm. Since 1892, when the disease was
defined, both the diagnostic criteria and the
treatment methods have changed. The most
recent diagnostic criteria were updated by the
WHO in 2016 (18). In our study, we aimed to
compare our patients diagnosed in the five
years before and after 2016 in terms of
clinical and laboratory features and
complications that developed during follow-
up and to evaluate the impact of the change in
diagnostic criteria on real life.

It has been reported that PV is more common
in men(19, 20). In a study conducted in our
country, the M/F ratio was found to be
1.5(21). In our study, PV was more common
in men, similar to the literature, and the M/F
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ratio was 1.5 in the pre-2016 group and 1.7 in
the post-2016 group.

Most patients with PV are diagnosed in the
fifth and sixth decades(22-24). In our study,
the average age at diagnosis was also 58.5
years in the pre-2016 group and 62 years in
the post-2016 group.

In a study of 141 patients conducted by Anger
et al. (25), neurological symptoms were
observed in 46% of the patients, pruritus in
18%, thrombosis in 18%, and hemorrhage in
8%. Sadia Sultan et al. (20) reported a
symptomatic patient rate of 69.3%, with
30.8%  experiencing  headache, 23.1%
experiencing  abdominal  pain, 11.5%
experiencing pruritus, and 11.5% experiencing
thrombosis. In our study, the rate of
symptomatic patients was higher at 89%, with
the most common symptoms being pruritus

(36%), headache/dizziness (23%), and
thrombosis (11%). The higher rate of
symptomatic patients compared to the

literature may be related to the consideration
of non-specific symptoms such as sweating,
fatigue, dyspnea, etc.

Tefferi et al(18) observed 46% HT, 18.3%
hyperlipidemia and 8.4% DM in their study of
1545 patients. In the ECLAP study, HT was
found in 39%, CHF in 8%, DM in 7% and
hyperlipidemia in 4%(26). In a study of 195
patients from our country, HT was found in
51.8%, CHF in 23.1%, DM type 2 in 21% and
LVO in 8.2% (27). In our study, DM was
present in 29%, HT in 52%, CHD in 33%,
LVO in 12%, PAH in 10% and COPD in 15%.
Although the rates of comorbidity were
similar to the study in our country, they were
higher compared to other literature studies. It
has been suggested that this may be related to
differences in the general population structure.

Previous studies have observed that
leukocytosis  and  thrombocytosis  are
associated in about half of PV patients (18,
28). In our study, leukocytosis was also
observed in 51% and thrombocytosis in 47%
of patients. While no significant difference
was found in leukocytosis and thrombocytosis
between the pre-and post-2016 groups
(p=0.42), hemoglobin, hematocrit and
erythrocyte count were higher in the pre-2016

group, reflecting the change in diagnostic
criteria (p<0.001).

In the study by Muhammed Shariq Shaikh et
al.(29), the thrombosis rate at diagnosis was
approximately 14%. Tefferi et al.(18) found
arterial thrombosis in 16% and venous
thrombosis in 7.4% of patients before or at
diagnosis. In the largest study completed in
2003 and conducted to date on PV, the pre-
diagnosis major thrombosis rate was 38%, the
pre-diagnosis major hemorrhage rate was 8%,
the follow-up major thrombosis rate was
11.5%, death with thrombosis was 41%, and
death with hemorrhage was 4.3% (30, 31). In
our study, the number of patients with
thrombosis at the time of diagnosis was 5
(10%) in the pre-2016 group and 6 (12%) in
the post-2016 group; no patient with major
bleeding symptoms and signs at presentation
was observed. The rates were thought to be
lower due to the small number of patients and
differences in patient characteristics.

The most mortal complication in PV is
thrombosis, and it has been observed that
patients with thrombosis have 1.6 times
higher mortality compared to the general
population (32). In a study of 1213 patients
conducted by the Italian Polycythemia Vera
Study Group, thrombosis was observed in
19%, and arterial thrombosis rates of 62.5%
and venous thrombosis rates of 37.5% were
reported (33). In the follow-up of our study,
thrombosis was found in 9 (18%) patients in
the pre-2016 group and 2 (4%) patients in the
post-2016 group. Although the number of
patients with thrombosis was higher in the
pre-2016 group, it did not reach statistical
significance (p = 0.055). It was thought that
the increase in the number of patients might
change this result.

In the ECLAP study, being older than 65 years
and having a history of thrombosis were
reported as the 2 parameters that increased the
possibility of thromboembolic events the most
(34). In our study, the median age at diagnosis
of PV in patients who developed thrombosis
was 61 years in the pre-2016 group and 71.5
years in the post-2016 group. While our
findings supported the ECLAP study in terms
of age, our patients who developed
thrombosis complications did not have a
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history of thrombosis at the time of diagnosis.
The higher rate of thrombosis complications
in the pre-2016 group may be explained by
the hyperviscosity caused by the high number
of Hgb, Htc and erythrocytes at diagnosis and
the longer follow-up period in the pre-2016

group.

Hemorrhagic complications are less common
in PV patients compared to thrombotic
complications and have been reported at a rate
of 2-20% (35-37). In our study, hemorrhage
was found in 6 (12%) patients in the pre-2016
group and 1 (2%) patient in the post-2016
group, which was compatible with the
literature.  Although  not  statistically
significant, it was higher in the pre-2016
group. Among the pre-2016 patients who
developed bleeding, 1 patient was on
warfarin+ASA for superior mesenteric artery
thrombosis, 2 patients were on ASA for CAD,
1 patient was on ASA for PAH, 1 patient was
on rivaroxabantASA  for  pulmonary
embolism detected at the time of PV
diagnosis, and 1 post-2016 patient was on
ASA for CVO. Only 1 patient who developed
bleeding before 2016 had no history of
antiaggregant or anticoagulant treatment.
Considering the data of patients who
developed bleeding, it can be explained that
patients with comorbidities (such as CAD,
PAH, or LVO) or patients who developed one
complication may be more likely to develop
another complication, but it can also be
concluded that bleeding is more common in
this group due to the use of more aggressive
antiaggregant and anticoagulant therapy in
patients with a history of thrombosis. When
these results are evaluated together, it should
be kept in mind that PV patients with a history
of thrombosis and those under anticoagulant
therapy should be monitored more closely for
bleeding. In the ECLAP study, being older
than 65 years and having a history of
thrombosis were reported as the two
parameters that increased the possibility of
thromboembolic events the most (34). In our
study, the median age at diagnosis of PV in
patients who developed thrombosis was 61
years in the pre-2016 group and 71.5 years in
the post-2016 group. While our findings
supported the ECLAP study in terms of age,
our patients who developed thrombosis

complications did not have a history of
thrombosis at the time of diagnosis. The
higher rate of thrombosis complications in the
pre-2016 group may be explained by the
hyperviscosity caused by the high number of
Hgb, Htc, and erythrocytes at diagnosis and
the longer follow-up period in the pre-2016

group.

It is known that the risk of transformation to
leukemia and/or MF in the course of PV
patients is higher than in the normal
population. However, a parameter that can
determine the risk of transformation has not
been defined. MF transformation in PV
patients has been reported to be in the range
of 11-20%, and the time until MF
transformation has been reported to be 7-10
years (38—40). Our study is compatible with
the literature in terms of the number of
patients who developed MF (22% before 2016
and 2% after 2016, p = 0.006). The duration
of MF development was 85.5+31.2 months in
the pre-2016 group and 10 months in the post-
2016 group. In our study, AML transformation
was detected in 1 (2%) patient in the pre-2016
group and 1 (2%) patient in the post-2016
group, while no patient was found to have
MDS transformation. Before and after 2016,
there was no significant difference between
the two groups when patients with MF
progression were compared in terms of age at
diagnosis, gender, comorbidities,
splenomegaly, laboratory values at diagnosis,
bone marrow pathology findings, and
treatments given.

In a study published in China including 272
PV patients, the development of MF was
found to be associated with splenomegaly and
leucocytosis (38). Passomonti et al. (41)
concluded that leucocytosis may be effective
in progression. In the same study, JAK2
positivity was observed in 91-100% of the
patients, and it was mentioned that 96% of the
patients who progressed received
myelosuppressive treatment. In our study,
splenomegaly was present in all patients with
MF, consistent with the literature. Since all
patients were selected from JAK2-positive
patients, its effect could not be evaluated. The
mean leukocyte count of the patients was
34055/ul in the pre-2016 group and 9600/ul in
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the post-2016 group, and all patients were
receiving cytoreductive treatment.

Since it was thought that there might be a
change in the frequency of complications due
to differences in the follow-up period, the
frequency of complications at the end of the
first year was also evaluated for both groups.
The fact that no significant difference was
found between the two groups in this
evaluation was thought to be due to the
insufficient number of patients in the two
groups.

There were certain limitations in our study.
Firstly, our study  was designed
retrospectively. Therefore, there were data
losses and patients lost to follow-up. This led
to the exclusion of patients whose
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Abstract: The incidence of vesicoretral reflux (VUR) in childhood is 0.4-1.8%. Among the surgical treatment options, there are two
different approaches: Subureteric injection (SUI) and ureteroneocystostomy (UNC). In this study, we evaluated the operation results
of patients who underwent SUI and UNC for VUR. Patients who underwent surgical treatment for vesicoureteral reflux in a tertiary
university hospital between 2010-2018 were retrospectively analyzed. The surgical techniques applied to the patients, whether the
procedure was successful or not, and additional interventions needed afterwards were recorded. The success rates of the two
different techniques applied were compared. Of the 274 patients included in the study, 219 received SUI as the first procedure, 57%
of patients did not need additional intervention. After the first SUI, 13.1% of patients underwent UNC as the second procedure. A
second SUI was given to 21.2% of patients. UNC was given to 5.5% of patients who received two injections, and 4% of patients
were underwent a third SUI. 59.8% patients were treated with SUI alone. Reflux was treated in 65.6% of patients with a single
procedure. In VUR patients, SUI should be the first treatment choice because of its high success rate, low complication risk and not
preventing UNC.

Keywords: Vesicoureteral reflux, Subureteric injection, Ureteroneocystostomy

Ozet: Cocukluk caginda vezikoretral reflii (VUR) goriilme sikhigi %0,4-1,8'dir. Cerrahi tedavi secenekleri arasinda iki farkh
yaklagim bulunmaktadir: Subiireterik enjeksiyon (SUI) ve iireteroneosistostomi (UNC). Bu galismada, VUR nedeniyle SUI ve UNC
uygulanan hastalarin operasyon sonuclarini degerlendirdik. Ugiincii basamak bir iiniversite hastanesinde 2010-2018 yillar1 arasinda
vezikolireteral reflii nedeniyle cerrahi tedavi uygulanan hastalar retrospektif olarak analiz edildi. Hastalara uygulanan cerrahi
teknikler, islem basarist ve sonrasinda ihtiyag duyulan ek miidahaleler kaydedildi. Uygulanan iki farkli teknigin basari oranlar
karsilastirildi. Calismaya dahil edilen 274 hastanin 219'una ilk islem olarak SUI uygulandi, %57 hastaya ek miidahale gerekmedi.
Ik SUI'den sonra hastalarin %13,1'ine ikinci prosediir olarak UNC uygulandi. Hastalarm %21,2'sine ikinci bir SUI uygulanmustir.
Iki kez enjekte edilen hastalarm %5,5'ine UNC, %4'iine ise iiglincii SUI uygulandi. Hastalarin %59,8'i tek basina SUI ile tedavi
edildi. VUR %65,6 hastada tek iglemle tedavi edildi. VUR hastalarinda SUI, yiiksek basari orani, diigiik komplikasyon riski ve
UNC'yi engellememesi nedeniyle ilk tedavi segenegi olmalidir.
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Surgical Intervention Options and Outcomes in Vesicoureteral Reflux

1. Introduction

The prevalence of vesicoureteral reflux
(VUR) is reported to be 0.4%—1.8%. Patients
are diagnosed in the examinations performed
after urinary tract infection (UTI), evaluating
a patient diagnosed with hydronephrosis, or
investigating voiding dysfunction [1]. VUR-
related nephropathy is one of the most
common causes of childhood hypertension. It
also causes end-stage kidney disease [2-4].

The first target in the treatment of VUR is to
prevent refluxing of infected urine to the
kidney [2]. The treatment options include
continuous antibiotic prophylaxis, SUI, and
UNC. The choice of treatment depends on
many factors such as the degree of VUR
severity, ipsilateral kidney function, additional
anomalies in the bladder and ureter, patient
age, treatment  compliance,  parental
preference, surgeon’s preference, and
experience [5].

In our study, we aimed to investigate the
effect of the management preferences on the
success rate by comparing the results of
patients with VUR who underwent subureteric
injection (SUI) or ureteroneocystostomy
(UNC) as initial or subsequent interventions
with review of the literature.

2. Materials and Methods

This study was conducted with the approval
of the Non-Interventional Clinical Research
Ethics Committee (date 31.07.2017 and
number 13).

The data of 298 patients who underwent SUI
and/or underwent UNC for VUR between
June 2010 and August 2018 at our clinic were
retrospectively evaluated. A total of 24
patients who received SUI more than three
times, or underwent UNC more than once, as
well as patients who underwent SUI
following UNC were excluded from the
analysis.

Preoperative and postoperative records of the
operated patients were rewied. Patients who
were examined for UTL, voiding dysfunction,
or antenatal hydronephrosis and diagnosed
with VUR were selected.

Surgical intervention was conducted in
patients with UTI despite antibiotic
prophylaxis, presence of diseases causing
secondary VUR (such as ureterocele,
diverticulum, double collecting system, etc.),
cessation of renal growth expected according
to patient age, development of new kidney
scar, failure of regular and safe medication
administration, older age at the diagnosis of
reflux, or long duration of reflux.

The factors considered in decision making
process were age, the patient’s other diseases,
anesthesia-related risks, additional anatomical
anomalies in the urinary system, reflux
degree, presence of parenchymal scarring and
loss of function, lower urinary system
dysfunction, parental preference, and patient
compliance. The basic approach was to
specify the treatment according to the
patient’s condition; however, SUI was
recommended to families as the primary
choices in appropriate cases or following the
cystoscopy. UNC was preferred as the initial
procedure in patients with additional anomaly
(cloaca exstrophy, bladder exstrophy, etc) and
in those with ectopic localization and/or
severely tortuous ureter on cystoscopy or with
the family’s preference.

Some patients were informed that they would
start the operation with diagnostic cystoscopy.
All patients were informed that they could
transition to open surgery if necessary.
Information about both procedures was
provided, including hospital stay, probability
of treatment failure and follow up process.
Consent forms for both procedures were
signed. Open surgery was offered to some
patients, either due to higher succes rate, the
presence of additional anomalies, diffulty in
reaching the hospital, or non-compliance with
treatment. Only those who were rocomended
open surgery signed consent for UNC.

The urethra, bladder, and ureteral openings
were evaluated in the lithotomy position
during cystoscopy for SUI Dextranomer
microparticles and cross-linked hyaluronic
acid gel solution (Dexell) were preferred as
injection material for SUIL Polyacrylate—
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polyalcohol copolymer (Vantris) was used as
injection material for a short period.

Intravesical Cohen technique was utilized in
those who underwent UNC. A DJ stent or
feeding tube was placed in the operated ureter
and a foley catheter was placed in the bladder
in all patients. According to the urine output
and hematuria follow-up in patients who had a
feeding catheter inserted into the ureter, the
feeding catheter followed by the foley catheter
was removed after an average of 1-5 days. In
cases with DJ stent, the foley catheter was
removed during the early postoperative period
according to the urine output and hematuria
monitoring. The DJ stent was typically
removed approximately 3 weeks later under
general anesthesia using cystoscopy.

Patients who underwent SUI were assessed
using ultrasonography (USG) in the fist month
and voiding cystourethrogram in the 3rd
month after the procedure. All patients were
followed up with antibiotic prophylaxis until
the treatment of VUR was terminated.
Nitrofurantoin or trimethoprim-
sulfamethoxazole was used as prophylactic
antibiotics. Control VCUG was not routinely
performed in patients who underwent UNC
unless additional findings were present, and
the patients were followed up with clinical
findings, urine analysis, and USG.

Data analysis was performed using IBM SPSS
21 package program. The conformity of
quantitative variables to normal distribution
was investigated using Shapiro—Wilk test.
Quantitative variables with normal
distribution were reported as mean + standard
deviation, and those without normal
distribution were reported as median and
quartile ranges (Q1-Q3). During the
comparison of the pre and post measurements,
dependent sample ¢ test was used if the
distribution of the differences was normal, and
Wilcoxon test was used if it was not normally
distributed. Qualitative variables are shown as
frequency and percentage (%). The
relationship between qualitative variables was
examined by chi-square analysis. A p value of
<0.05 was considered statistically significant.

3. Results

Of 274 patients, 25.5% had isolated right
VUR (n = 70), 27% isolated left VUR (n =
74), and 47.4% had bilateral VUR (n = 130).
As the initial intervention, SUI was performed
in 219 (79.9%) of the 274 patients while UNC
was performed in the remaining 55 (20%).

As soon as vesicoureteral reflux was
diagnosed in all patients, prophlaxis was
initiated. Nitrofurantoin or trimethoprim-
sulfamethoxazole was recommended for
prophylaxis. Proohylaxis was continued until
reflux completely resolved in all patients or
until all stents used were removed.

The screenings conducted prior to the initial
intervention were reviewed. It was observed
that scrarring scan (DMSA-
dimercaptosuccinic acid scintigraphy) was
performed on 408 (n=204) renal units.
Scarring was detected in a total of 76 renal
units.

Dextranomer was used in patients (74%) and
polyacrylate—polyalcohol was used 57 (26%)
were used in SUI for the first time. Among
patients treated with polyacrylate-polyalcohol
or other patients, no cases requiring
emergency surgicial intervention due to
obstruction were reported. The injection
material information of 20 patients could not
be obtained.

The mean age of 219 patients who received
SUI for the first time was 64.1 + 47.1 months,
and 35 (16%) patients who had their first
injection were under the age of one. Among
the patients injected under the age of one,
female/male ratio was 13/22 , while in the 184
patients over the age of one who received
injections, the female/male ratio was 115/69.

First injection was successful, and there was
no need for second intervention in 125 out of
219 patients (57%). Our study revealed that
for patients with advanced dilatation in the
ureteral orifice, double collecting system,
diverticulum or ureterocele during the initial
intervention as well as for those with frequent
UTIs, severe increase in renal function loss,
and insufficient tumefaction, UNC was
preferred as a second intervention instead of
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SUL. UNC was performed in 36 (13.1%)
patients after the first injection. Overall, 58
(21.2%) patients had SUI for the second time.
Following two SUI procedures, 15 patients
(5.5%) underwent UNC as a subsequent
intervention, and 11 patients (4%) received a
third injection. Only four (1.5%) patients
underwent UNC after three SUIs. In total, 55
patients (20.1%) who received SUI for the
first, second, or third time were followed by
UNC (Figure 1).

Cure at most |
one Ul
%45,6 (n:125)

The success rate after a single injection was
57%; however, successful results were
obtained in 55% and 63.6% patients who
received the second and third injections,
respectively. Overall, 180 patients (65.6%)
were treated with a single intervention (UNC
or SUI); 248 (90.5%) were treated with at
most two interventions; and 270 patients
(99.2%) were treated with at most three
interventions (Table 1).

274 patient

1501 UNS
219 55

Cure at most
two SUI
%57,2(n:157)

Cure at most 3501
three SUI 1
%59,8(n:164)

UNS
4

25Ul UNS
58 36

UNS

Figure 1. Flow Chart

The total number of patients successfully
treated with only SUI was 164 (59.8%). In
total, 110 patients underwent UNC. The mean
age at which UNC was performed was 110
months. Eight (7.2%) patients under the age
of one underwent UNC. During clinical and

USG follow-up of the patients underwent
UNC, VCUG was performed if additional
complaints or signs were found. The number
of the patients who required VCUG after
UNC was 24 (21.8%) and none of those
studies have showed the reflux.

Table 1. Succes rates according to the numer of interventions (SUI or UNC)

Succes rates according to the number of interventions n(%)

Cure at most one intervention

Cure at most two intervention

Cure at most three intervention

180 (%65,6)

248 (%90,5)

270 (%98,5)

The difference and significance between
choosing SUI or UNC as the initial procedure
was compared using two proportion tests and
the preference of SUI was found to be
significant (p < 0.001), whereas the difference

and significance between choosing SUI and
UNC as the second and third procedure were
not found to be significant (p =0.148 and p
=1.000), respectively.
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4. Discussion and Conclusion

The main aim in the treatment of VUR is to
prevent infected urine from reaching the
ureters and kidney from the bladder [1].
Kidney damage resulting from VUR, known
as reflux nephropathy, stands as one of the
most prevalent causes of hypertension in
childhood. About 10%-20% children with
reflux nephropathy progress to hypertension
or end-stage renal disease [2,3].

The likelihood of renal cortical scarring
following pyelonephritis subsequent to VUR
has tripled [6,7]. In 2006, Polito et al. reported
that permanent kidney damage after febrile
UTI is attributed to existing VUR. In a
comparison study of pediatric patient groups
including 206 with VUR and 77 without
VUR, assessing renal damage,significantly
higher results were observed in the VUR
group [8]. In a study evaluating renal scarring
in VUR, encompassing 197 children with
VUR with a mean age of 4.26 years, renal
damage occurred in 67% of 282 kidney units
with VUR and in 16% of 112 kidney units
with no VUR [9].

In a meta-analysis published in 2019, 12
studies comparing continuous antibiotic
prophylaxis with placebo were examined, and
continuous antibiotic prophylaxis did not
show a significant difference in the risk of
developing symptomatic UTI [10]. Similarly,
an analysis of eight separate studies found
little or no difference in new kidney scar
formation between continuous antibiotic
prophylaxis and placebo [10]. In six studies
examining bacterial antibiotic resistance,
bacterial resistance was found to be
approximately three times higher in children
who received continuous antibiotic
prophylaxis than in those who did not [10].
Spontaneous resolution was evaluated in three
studies and that there was little or no reflux
resolution in the 2-year follow-up [10]. In this
study, continuous antibiotic prophyaxis
administered to all patients when reflux was
detected to prevent infection and scar
formation. Additionally, intervention was also
recomended for eliminating reflux. Until
reflux was eliminated, all patients remained
under continuous antibiotic protection.

SUI treatment with cystoscopy is a simple
outpatient treatment approach with well-
established safety [11]. Elder et al. reported a
success rate of 67.1% after the first injection.
This rate gradually decreased in the second
and third procedures; it was 54.4% and 33.9%
after the second and third injections,
respectively [12]. In the study of Chertin et
al., 507 pediatric patients treated with
subureteric injection were examinated, and
successfuloutcomes observed in 473 renal
units (68 %) after first injection, 161 renal
units after second injection (23 %) and 25 (3.6
%) after third injection [13]. In this study, the
success rate of treatment after single and
second injection was consistent with the
literature, whereas the success rate in patients
who received the third injection was higher
than that reported in other studies;
additionally, no patient was received a fourth
injection [12, 13].

In a study published in 2013 comparing
ureteral reimplantation (Cohen technique) and
endoscopic treatment, a success rate of 91%
was achieved with endoscopic treatment and
100% with ureteral reimplantation [14]. This
study concluded that multiple injection
therapy was as effective as ureteral
reimplantation after a 5-year follow-up of
patients. Prioritizing cystoscopic evaluation in
our study enabled a detailed examination of
the lower urinary tract anatomy and existing
pathology. Determining the anatomical
features of the lower urinary tract by
cystoscopy first helped to determine which
method could be preferred as the first
intervention. In our study, VUR treatment was
completed in 59.8% of patients by performing
only SUI with one to three injections. The
results of the present study and the literature
show that endoscopic evaluation and SUI
allow appropriate patient selection, enabling
many patients to respond to treatment without
the need for open surgery, and it should be
considered as the first line diagnosis and
treatment approach in VUR [12, 14].

In patients planned for surgical intervention
due to VUR, the choice of the first
intervention as SUI or UNC is based on
preoperative  clinical and  radiological
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examinations, cystoscopic evaluation, and
anatomy of the lower urinary tract. The
treatment decision for the second and third
intervention based on the response to initial
intervention, determines the success of the
treatment. In the present study, 65.6% of
patients obtained successful results with a
single intervention (UNC or SUI), 90.5% with
two interventions, and 99.2% after three
interventions. This outcome underscores the
importance of factors influencing the
decision-making process for the method to be
used at each stage of VUR treatment.
Determining the patient-specific second and
third approach according to the clinical
course, existing anatomy, and response to the
first intervention will increase the success
rate.

SUI technique has gained popularity due to its
minimally invasive nature, easy of learning,
and has a significant success rate with a low
complication rate. [15]. The desicion for the
surgeon to choose SUI as the first endoscopic
treatment depends on various factors such as
laterality, additional anatomical anomalies,
age of presentation, reflux degree, presence of
parenchymal scarring, lower urinary system
dysfunction, parental preference, and patient
compliance. However, it is unclear which
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treatment to choose when these factors are
examined at the individual patient level.
Injection therapy was preferred as the first
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Abstract:Chronic kidney disease (CKD) is an important health problem that can progress to end-stage renal disease (ESRD). In our
study, it was aimed to evaluate the factors affecting disease progression in children with the diagnosis of predialysis CKD. In our
study, the data from 25 patients with predialysis CKD were retrospectively reviewed. The laboratory findings were evaluated at the
time of admission, at the second and fourth years. The mean follow-up period of the patients was 6.6 + 2.27 years. Thirteen patients
showed progression in the CKD stage. There was a statistically significant difference between the GFR at admission and the GFR at
the fourth year follow-up (p=0.043). In patients with a significant decrease in GFR, serum uric acid levels at admission was
statistically significantly higher than in patients without a decrease in GFR (p=0.015). Serum uric acid levels had predictive value
for the decrease in GFR (area under curve: 0.82, cut-off value:6.1+0.89 mg/dL, sensitivity:83.1%, specificity:67.4%, p=0.028). The
frequency of hypertension was higher in patients with a decrease in GFR compared to patients without a decrease in GFR (p=0.001).
In Cox regression analysis, significant correlations were found between the serum uric acid levels and the presence of hypertension
at admission and a decrease in GFR (hazard ratio:1.536, 95%confidence interval:1.214-1.903, p=0.032, Hazard ratio:1.873,
95%confidence interval:1.164-2.287, p=0.041, respectively).ldentification of the factors that cause the progression of chronic
kidney disease and treatments to prevent these factors may slow the progression to ESRD in children.

Keywords: Predialysis chronic kidney disease, progression, childhood

Ozet:Kronik bobrek hastaligt (KBH), son donem bébrek hastaligma (SDBH) ilerleyebilen onemli bir saglik sorunudur.
Calismamizda prediyaliz KBH tanisi alan cocuklarda hastaligin seyrini etkileyen faktorlerin degerlendirilmesi amaglandi.
Calismamizda prediyaliz KBH olan 25 hastanin verileri retrospektif olarak incelendi. Basvuru aninda, ikinci ve dordiincii yildaki
laboratuvar bulgulart degerlendirildi. Hastalarin ortalama takip stiresi 6,6 = 2,27 yildi. On ii¢ hastada KBH evresinde ilerleme
goriildii. Bagvuru anindaki glomerul filtrasyon hizi (GFH) ile dérdiincii yil takipteki GFH arasinda istatistiksel olarak anlaml fark
vardi (p= 0,043). GFH'de anlaml azalma olan hastalarin bagvuru anindaki serum iirik asit diizeyleri, GFH'de azalma olmayan
hastalara gore istatistiksel olarak anlamli derecede yiiksekti (p= 0,015). Serum iirik asit diizeyleri GFH'deki diisiis i¢in ongoriicii
degere sahipti (egri altindaki alan: 0,82, esik deger: 6,1 + 0,89 mg/dL, duyarlilik: %83,1, 6zgiilliik: %67,4, p= 0,028). GFH'si azalan
hastalarda, GFH'si diismeyen hastalara gore hipertansiyon goriilme sikhigi daha yiiksekti (p= 0,001). Cox regresyon analizinde
serum {irik asit diizeyi ile bagvuru sirasinda hipertansiyon varligi ve GFH'de azalma arasinda anlamli korelasyonlar bulundu (sirast
ile hazard orani: 1,536, %95 giiven arahigi: 1,214-1,903, p= 0,032, hazard orani: 1,873). , %95 giiven araligr: 1,164-2,287, p=
0,041). Kronik bobrek hastaliginin ilerlemesine neden olan faktorlerin belirlenmesi ve bu faktorlerin 6nlenmesine yonelik tedaviler
¢ocuklarda SDBH'nin ilerlemesini yavaslatabilir.
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1. Introduction

Chronic kidney disease (CKD), defined as
irreversible decrease in glomerular filtration
rate (GFR), is an important health problem
that can cause serious morbidity and mortality
in children. Chronic kidney disease usually
develops in children due to congenital
disorders of the kidney and urinary system or
various hereditary and metabolic diseases.
The prognosis of CKD may vary depending
on the systemic complications that may
develop. Regardless of the underlying cause,
CKD progresses to end-stage renal disease
(ESRD) over time(1-3).

CKD management in childhood should be
based on a multidisciplinary approach that
includes slowing down the progression to
ESRD, increasing the quality of life, ensuring
normal growth and development and gaining
cognitive abilities, rather than eliminating the
factor involved in the etiology. In our study, it
was aimed to evaluate the factors affecting
disease progression in the predialysis period
in children followed up with the diagnosis of
CKD on predialysis.

2. Materials and Methods

In our study, the file data of the patients who
were followed up with the diagnosis of
predialysis CKD in our Pediatric Nephrology
Department between 2009 and 2014 were
examined. The CKD staging of the patients
was performed according to The Kidney
Disease Improving Global Outcomes (KDIGO
2012) guideline (1). From the files of the
patients, complete blood count, GFR, degree
of proteinuria, blood urea nitrogen, creatinine,
calcium (Ca), phosphorus, parathormone
(PTH), sodium, potassium, protein, albumin,
uric acid, vitamin D and lipid levels, blood
gas analysis results, and iron parameters were
evaluated. Complications such as malnutrition
status, change in the severity of proteinuria,
decrease in GFR, renal osteodystrophy that
developed during the follow-up, metabolic
acidosis, secondary hyperparathyroidism,
hyperphosphatemia, hypoalbuminemia,
anemia, and hypertension were determined.
The factors affecting CKD progression were
investigated during the four-year follow-up of
the patients. GFR values of the patients were
calculated using the Schwartz formula. Those

who have undergone renal replacement
therapy, have a history of surgical intervention
related to the urinary system and/or Kkidney,
have systemic diseases other than kidneys,
had a history of drug use such as calcinorin
inhibitor or non-steroidal anti-inflammatory
drugs that might affect kidney functions at the
time of admission, and had a follow-up period
of less than four years, data of patients with
GFR less than 15 mL/min/1.73m2 at the time
of admission were not included in the study.
The file data of the patients who had a history
of being followed up in another center with
the diagnosis of predialysis CKD before they
were admitted to our hospital, who did not
attend regular outpatient follow-ups, and who
had missing electronic file records were
excluded from the study.

Anemia was defined as Hb value below the
5th percentile adjusted for age and sex. Iron
deficiency anemia was defined as a transferrin
saturation of <20% and a serum ferritin level
of <100 ng/mL in serum samples taken in the
morning after a 12-hour fasting at night (4).
The patients were followed up at 1-3 month
intervals in our Pediatric Nephrology
Department. Detailed physical examination,
height and weight measurement, and blood
pressure measurements were performed
during each control in our outpatient clinic.
During the routine outpatient examination,
venous blood gas and complete blood count
were examined, and serum blood urea
nitrogen, creatinine, sodium, potassium,
chlorine, calcium, phosphorus, albumin and
PTH levels were measured. Treatment and
follow-up of patients with acidosis, renal
osteodystrophy, and malnutrition  were
performed according to the standard
recommendations recommended for pediatric
patients with stage 2-4 CKD (5).
Antihypertensive treatment was started in line
with the recommendations made for patients
with blood pressure above the 95th percentile
(6). Patients receiving antihypertensive
treatment at the time of admission were not
included in the data.

Body weight for height below 2 standard
deviations was considered as malnutrition (7).
In a sitting and resting child, with a cuff of
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appropriate size, blood pressure measurement
at or above the 95th percentile for age, height,
and gender was accepted as HT (8). Patients
with serum albumin levels below 3 g/dL were
considered to have hypoalbuminemia (2). A
spot urine protein/creatinine ratio above 0.2
was defined as proteinuria. A serum
phosphorus level above the normal value for
age was considered as hyperphosphatemia.
PTH levels higher than normal according to
CKD  stage  were  considered as
hyperparathyroidism (9).

This study was performed in line with the
principles of the Declaration of Helsinki.

Approval was granted by the Ethics
Committee  of  Eskisehir =~ Osmangazi
University Noninterventional Clinical

Research Ethical Committee (Decision no: 06,
Date: 13.03.2018).

The data of the patients were evaluated in the
SPSS 11.5 program. The conformity of the
data in the study to the normal distribution
was evaluated with the Shapiro-Wilk test and
descriptive statistics were given as mean =+
standard deviation. Data that were not
normally distributed were expressed as the
median (interquartile range). Chi-square test
was used to compare categorical variables
between groups. The GFR values of the
patients during the follow-up were compared
with the paired sample test. A COX regression
analysis was used to determine the factors
affecting the decrease in GFR. Receiver
operating characteristic curve (ROC curve)
analysis was used to determine the threshold
value of serum uric acid level showing a
decrease in GFR. A p value less than 0.05 was
considered statistically significant.

3. Results

Data from 25 patients were analyzed in this
study. Thirteen (52%) of the patients were
girls and 12 (48%) were boys, and the ratio of
girls to boys was 1.08. The mean age of
diagnosis of the cases was 7.5 + 1.67 years,
and their ages ranged from 5 to 16 years. The
mean follow-up period of the patients was 6.6
+ 2.27 years. Eighteen (72%) of the patients
included in the study had congenital

anomalies of the kidney and urinary system in
the etiology of CKD (Table 1).

Malnutrition was present in 10 patients (40%),
HT in 15 patients (60%), proteinuria in 11
patients (44%), hyperparathyroidism in 17
patients (68%), hyperphosphatemia in 22
patients (88%), and hypoalbuminemia in 8
patients (32%) at the time of admission.

At the time of admission, thirteen patients
were at stage 4, four patients were at stage 3,
six patients were at stage 2, and two patients
were at stage 1 CKD. During the four-year
follow-up period, thirteen patients showed
progression in the CKD stage. It was
determined that the CKD stage of 5 patients
progressed from 4 to 5, and the CKD stage 4
patients progressed from 2 to 3. It was
determined that one patient for each group
also progressed from stage 1 to 2, from stage
2 to 4, from stage 3 to 4 and from stage 1 to 5.

The laboratory values of the patients at
admission and during follow-up are shown in
Table 2 in detail. There was a statistically
significant difference between the GFR at
admission and the GFR at the fourth year
follow-up (p=0.043). Statistically significant
differences were found between the creatinine
values of the patients at admission and the
creatinine values in the second and fourth
years during the follow-up (p=0.001 for the
second year, p=0.000 for the fourth vyear,
respectively, Table 3).

In patients with a significant decrease in GFR
during follow-up, the serum uric acid level at
admission was statistically significantly
higher than in patients without a decrease in
GFR (p=0.015). A ROC analysis showed that
uric acid level had predictive value for the
decrease in GFR (Area under the ROC curve
(AUC): 0.82, cut-off value: 6.1 £ 0.89 mg/dL,
sensitivity:  83.1%,  specificity:  67.4%,
p=0.028). It was determined that the
frequency of HT was higher in patients with a
decrease in GFR during the follow-up
compared to patients without a decrease in
GFR (p=0.001, Table 4). In Cox regression
analysis, significant correlations were found
between the serum uric acid level and the
presence of hypertension at admission and a
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decrease in GFR (hazard ratio: 1.536, 95%
confidence interval: 1.214-1.903, p=0.032,
Hazard ratio: 1.873, 95% confidence interval:
1.164-2.287, p=0.041, respectively).were not

There were no significant correlations
between the degree of proteinuria, metabolic
acidosis, secondary hyperparathyroidism,
hyperphosphatemia, hypoalbuminemia,
anemia and decrease in GFR (p >0.05).

Table 1. Demographic characteristics of the patients.

Age (years) 15.3+6.71
Gender (girl) 13
Age of diagnosis (years) 7.5+3.67
Follow-up period (years) 6.6 +2.27
Etiologies
-Congenital anomalies 18 (72)
Primary vesicoureteral reflux 9 (36)
Polycystic kidney 1(4)
Renal agenesis 4 (16)
Ureterovesical obstruction 3(12)
Posterior urethral valve 1(4)
-Nephrotic syndrome 2(8)
-Urolithiasis 1(4)
-Glomerulonephritis 1(4)
-Hemolytic uremic syndrome 1(4)
-Neurogenic bladder 24

Results were shown as mean =+ standard deviation, median (interquartile range), and number (percentage).

Table 2. Laboratory values of the patients at admission and follow-up

Admission Second year Fourth year
Hemoglobin (g/dL) 10.6 £2.41 10.5 £2.66 10.5+2.57
BUN (mg/dL) 21.65 21 47.71
(22.21-36.61) (16.55-23.51) (32.51-67.54)
Creatinine (mg/dL) 1.05 1.21 1.85
(0.92 - 2.74) (1.07 - 2.99) (1.28 - 4.21)
Albumin (g/dL) 4.1+1.04 4.1+0.75 42087
Phosphorus (mg/dL) 5.6+2.41 5.5+23l1 4.6+1.01
Calcium (mg/dL) 9.2+1.29 9.3+1.29 9.5+1.07
Alkaline phosphatase 654 134 226.5
(U/L) (425 - 943) (70 - 388) (211- 445)
Uric acide (mg/dL) 6.3+£1.93 6.2+1.88 5.1+1.61
Vitamin D (ng/ml) 28 19.8 19.2
(4.53 - 28) (3.88 - 38.85) (5.06 - 34.15)
Iron level (ug/dL) 138 49.2 56
(62 - 138) (32-78) (38.75 - 81.75)
Iron binding capacity 249.6 + 83.96 289.4 £ 91.86 270 +79.02
(ug/ dL)
Triglyceride (mg/dL) 126 199 167.2
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(126 - 532.5) (77 - 278.5) (87 - 246)
HDL (mg/dL) 38.9+9.80 52.6 +13.86 42.1+1836
LDL (mg/dL) 88 +30.8 107.8 £ 18.56 89.4 £26.67
Cholesterol (mg/dL) 195.1 £ 95.78 180.5 £ 38.77 158.8 + 22.94
GFR (mL/min/1.73 m?) 26.5 32.0 25
(19.3-75.3) (21-715) (18 - 43)
Bicarbonate (mmol/L) 16.1£5.34 18.9+£5.41 21.40+421
Ferritin (ng/mL) 80.50 44.0 52.50
(73 - 88) (23.30 - 144.05) (29.25 - 120.40)
Spot protein/creatinine 2.85 1.41 3.02
(0.70 - 5) (0.27 - 17.80) (1.91-21.32)
24-hour urine protein 97.75 42.49 34.32
(mg/m?hour) (18 - 177.50) (5.99 - 79) (14.32 - 67.54)
Parathormon (pg/mL) 288 427 167.60
(180 - 325) (187 - 667) (89.0 - 322.0)

Results were shown as mean + standard deviation and median (interquartile range). BUN,; blood urea nitrogen,
HDL; high-density lipoprotein, LDL; low-density lipoprotein, GFR; Glomerular filtration rate.

Table 3. Differences between the laboratory values of the patients at the time of admission and at the
second and fourth years.

Mean Standard deviation 95% ClI p

GFR 0-2 11.65 27.91 -1.411-24.710 0.077
GFR 2-4 4.59 14.73 -2.307-11.471 0.180
GFR 0-4 16.24 33.48 1.565 - 31.905 0.043
PTH 2-4 30.45 263.14 -100.406 - 161.303 0.630
Creatinine 0-2 -1.447 1.632 -2.211 - -0.682 0.001
Creatinine 0-4 -1.5632 1.434 -2.204 - -0.861 0.000
Creatinine 2-4 -0.086 1.306 -0.696 - 0.52564 0.773
BUN 0-2 -8.305 36.533 -25.403 - 8.793 0.322
BUN 0-4 -3.479 28.241 -16.696 - 9.73738 0.588
BUN 2-4 4.825 19.905 -4.490 - 14.141 0.292

ClI: Confidence Interval, GFR; Glomerular filtration rate, PTH; Parathormon, BUN; blood urea nitrogen, A p value
of less than 0.05 was considered statistically significant.

Table 4. Characteristics of patients with and without a decrease in glomerular filtration rate.

Decrease in GFR (+) Decrease in GFR (-) p

Hemoglobin (g/dL) 10.6 +£2.54 10.6 £2.26 0.998
Blood urea nitrogen mg/dL) 27.6 (22.45-38.5) 34.3 (19.6 -64.25) 0.659
Creatinine (mg/dL) 1.41 (0.85-3.38) 1.36 (0.99 - 2.61) 0.968
Albumin (g/dL) 3.9+0.87 42+145 0.685
Phosphorus (mg/dL) 5.1+0.81 5.85+£221 0.137
Calcium (mg/dL) 89+145 9.6 +0.72 0.325
Uric acide (mg/dL) 673+ 1.71 499+ 1.67 0.015
Parathormon (pg/mL) 159 (54.8 — 326.5) 217 (86.5 - 368) 0.494
GFR at admission

(mL/min/1.73 m?) 45(20.8 - 72) 29.3(22.3-51.2) 0.659
Hypertension 6 (75) 3(17.6) 0.001
Proteinuria 3(37.5) 7(41.2) 0.551
Follow-up period (year) 6.2+2.29 6.5+ 1.51 0.466

Results were shown as number (percentage), mean + standard deviation and median (interquartile range). GFR; Glomerular
filtration rate.A p value of less than 0.05 was considered statistically significant.
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4, Discussion

In this study, the factors affecting the
progression in children with predialysis CKD
were investigated. It was determined that
serum uric acid level and the presence of HT
at the time of admission were effective factors
in the decrease in GFR.

Although the causes of CKD in childhood
differ from country to country, it is reported
that it is often related to congenital anomalies
of the kidneys and urinary system. Congenital
kidney and urinary tract anomalies include
structural and functional malformations at
different levels of the urinary system such as
kidney, collecting duct, bladder or urethra
(10). The NAPRTCS, Italkid, and EDTA
studies show that CKD and ESRD in children
are  most commonly associated with
congenital anomalies of the kidney and
urinary system. These are followed by
glomerular diseases, neurogenic bladder and
other kidney pathologies (11-13). In our study;,
similar to the literature, the most common
cause of CKD was found to be congenital
kidney and urinary system anomaly. It was
concluded that close follow-up of children
with symptoms suggestive of urinary system
anomaly in the antenatal period and childhood
and performing necessary examinations in the
early period are important in order to reduce
the risk of developing CKD in the later period
of life.

Renal blood flow is used for the blood supply
of the remaining nephron with a decrease in
kidney mass as a result of kidney damage for
any reason. Thus, the blood supply and
filtration pressure of the nephrons increase,
and as a result, hypertrophy develops in the
nephrons. This hyperperfusion and
hyperfiltration cause renin  angiotensin
aldosterone system activation and HT (14,
15). Many studies have reported that disease
progression can be delayed by blood pressure
control in children with CKD (16). Chronic
kidney disease is one of the most common
causes of secondary HT. Hypertension
accompanies almost all acquired and
congenital types of renal parenchymal disease
and is more common as GFR decreases (17).
Therefore, treatment of HT is necessary to
slow the progression of CKD. In a study

involving 385 children with CKD in
Germany, it was shown that blood pressure
(BP) control reduced the progression to ESRD
by 50%. In this study, it was shown that BP
control significantly reduced the progression
to CKD in children with glomerulopathy or
renal hypo/dysplasia in the etiology of CKD,
compared to children with other underlying
congenital or hereditary nephropathy (18). In
a prospective, randomized, 2-year multicenter
study, it was shown that HT and proteinuria
are independent risk factors for the
progression of CKD in 191 pediatric patients
(2-18 years of age) with CKD (19). In our
study, it was determined that HT was effective
on GFR reduction. This result supported that
BP regulation might play an important role in
slowing or preventing CKD progression.

Although uric acid has antioxidant effects,
hyperuricemia  triggers kidney diseases,
metabolic syndrome, diabetes mellitus, HT,
cardiovascular diseases and contributes to the
progression of these diseases. The relationship
between hyperuricemia and CKD has been
known since the 1890s (20). In the vast
majority of CKD cases, the cause of
hyperuricemia is due to a problem in renal
excretion of uric acid. Metabolic acidosis and
short/long term salt restriction also cause
hyperuricemia (21). Uric acid causes kidney
damage by many mechanisms. Renin-
angiotensin-aldosterone  system activation,
inhibition of neuronal nitric oxide synthase,
proliferation in vascular smooth muscle cells,
and release of cyclooxygenase 2 from the
vessel wall are some of these mechanisms
(22). In a prospective study examining the
relationship between hyperuricemia and CKD
progression, including 70 children with CKD
aged 3-15 years in Iran, GFR was determined
to be 10 mL/min/1.73m2 higher the case
group whose serum uric acid level was
controlled by allopurinol treatment than in the
control group that did not receive allopurinol
treatment (23). In another study conducted in
adult patients with diabetic nephropathy, the
hypouricemic effect of losartan was shown to
reduce the risk of kidney disease. According
to the results of this study, the risk of kidney
disease decreases by 6% for every 0.5 mg/dL
decrease in uric acid (24). The results of our
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study showed that serum uric acid level at
admission was an effective factor in the
decrease in GFR.

It is known that proteinuria leads to the
progression of kidney damage and is an
independent risk factor for the development of
ESRD and increased mortality (25). In our
study, no significant difference was found
between the degree of proteinuria at
admission and a significant decrease in GFR.
In our study, especially patients with
congenital anomalies constituted the largest
group. Since the results of follow-up in
childhood were evaluated in our study, it was
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Olas1 Bir Depremde Saglik Sistemi Dayanikliliginin Degerlendirilmesi: istanbul Ornegi
An Evaluation of Healthcare System Resilience in A Possible Earthquake: The Case of Istanbul

1Giilay Ekinci, ®Mustafa Hakan Yilmaztiirk, *Merve Kog, *Aysun Danayiyen

Yjstanbul Sabahattin Zaim Universitesi, Saglik Bilimleri Fakiiltesi, Saglik Yonetimi BSliimii, istanbul, Tiirkiye

2 istanbul Biiyiiksehir Belediyesi, Istanbul, Tiirkiye
%istanbul Sabahattin Zaim Universitesi, Saglik Bilimleri Fakiiltesi, Saghk Y®6netimi Béliimii, istanbul, Tiirkiye
# Istanbul Sabahattin Zaim Universitesi, Saghk Bilimleri Fakiiltesi, Saglik Y®6netimi Boliimii, Istanbul, Tiirkiye

Ozet: Tiirkiye gerek jeopolitik yapis1 gerek cografi konumu dolayistyla siklikla doga kaynakl: afetlere maruz kalmaktadir. Nitekim
yakin zamanda 11 ilde etkili olan ve ardigik sekilde gergeklesen Maras Depremlerinde on binlerce insan hayatim kaybetmis, yiiz
binin tizerinde insan yaralanmistir. Yasanan bu depremlerde saglik hizmeti sunan kurum ve kuruluglarin birgogu yikilmis ayrica 0
bolgelerde ikamet eden ¢ok sayida saglik personeli kaybi da yasanmustir. Bu durum, bélgede saglik hizmetlerinin sunumunda ciddi
aksakliklara neden olmustur. Bu arastirma, deprem uzmanlarmm sik sik dile getirdigi olas1 Istanbul depremine hazrlikta saglik
hizmetleri kapasitesinin Istanbul 6zelinde 39 ilgesinin incelenmesi amaciyla yapilmustir. Calismada saglik hizmetleri kapasitesini
belirlemek igin veri zarflama analizi (VZA) kullanilmistir. VZA analizleri BCC-CCR girdi ve ¢ikt1 odakli modeller kullanilarak
gerceklestirilmistir. Analiz sonuglarina gore Istanbul’da ilgelerin saglik hizmetleri kapasitesinde BCC girdi-gikt: odakli modellerde
%12,8’1 (5 ilge); CCR girdi-cikt1 odakli modellerde ise %7,6’s1 (3 ilge) tam etkin bulunmustur. Ayrica 39 ilgenin saghk
hizmetlerinde teknik etkinlik ortalamasinin 0,155-0,594 arasinda oldugu tespit edilmistir. Bu arastirma olas1 bir Istanbul
Depremi’nde ihtiyag duyulacak saghk hizmetlerinin istanbul’da mevcut kullanilabilir tibbi olanaklarmm tam kapasite ile
calisabilecegi varsayimi altinda yapilmig olup; bu varsayim altinda bile ihtiyag duyulan saglik hizmetlerinin ortalama %37,4
kapasiteyle sunulabilecegi seklinde yorumlanmistir. Aragtirma sonucunda Istanbul ilinde saglik hizmetleri kapasite planlamasmm
ilgeler diizeyinde yasanacak ihtiyaclar cergevesince yapilmasi onerilmistir.

Anahtar Kelimeler: Deprem, Saglik Kapasitesi, Dogal Afetler, Istanbul

Abstract: Turkey is frequently exposed to natural disasters due to both its geopolitical structure and geographical location. As a
matter of fact, tens of thousands of people lost their lives and more than a hundred thousand people were injured in the recent Maras
Earthquakes, which were effective in 11 provinces and occurred consecutively. In these earthquakes, many of the institutions and
organizations providing health services were destroyed, and many health personnel living in those regions were lost. This situation
has caused serious disruptions in the provision of health services in the region. This research was conducted to examine the health
care capacity of 39 districts in Istanbul in preparation for a possible Istanbul earthquake, which is frequently mentioned by
earthquake experts. The study used data envelopment analysis (DEA) to determine healthcare capacity. DEA analyzes were carried
out using BCC-CCR input and output oriented models. According to the analysis results, 12.8% (5 districts) in BCC input-output
oriented models in the health services capacity of districts in Istanbul; in CCR input-output oriented models, 7.6% (3 districts) were
found to be fully effective. In addition, it was determined that the technical efficiency average in health services of 39 districts was
between 0.155-0.594. This research was conducted under the assumption that the available medical facilities in Istanbul can operate
at full capacity for the health services needed in a possible Istanbul Earthquake, and it has been interpreted that even under this
assumption, the needed health services can be provided with an average of 37.4% capacity. As a result of the research, it was
suggested that health services capacity planning in Istanbul should be done within the framework of the needs to be experienced at
the district level.
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1. Giris

Afetler, etkilenen topluluklarla, uluslar igin
ekonomik ve sosyal kayiplara neden olan, bu
nedenle toplumlarin oncelikle niifuslarinin ve
altyapilarinin etkin bir sekilde korunup can ve
mal kaybinin azaltilmasi i¢in tedbir alinmasi
gereken dogal veya insan kaynakli acil
olaylardir (1,2).

Diinyada, afetler nedeniyle 2005-2015 yillari
arasinda yedi yiiz binin iizerinde insan
hayatin1 kaybetmis, 1 milyon 400 binden fazla
insan yaralanmis ve yaklasik 23 milyon insan
ise evsiz kalmistir. Diinyada 1 milyar 500
milyon insan c¢esitli sekillerde afetlerden
etkilenirken toplam eckonomik kayip, 1.3
trilyon dolar1 agsmistir (3). Diinyada hemen
hemen tiim ilkeler g¢esitli afetlerle karsi
karsiyadir. Diinya genelinde yaklasik 52 cesit
afet bulundugu kabul edilirse bunun yaklasik
21’inin  Tiirkiye’de gergeklestigi ve bu
afetlerin oranlarma bakildiginda %61 ile
depremler ilk sirada yer alirken bunu %15 ile
heyelanlar ve %14 ile sellerin izledigi
anlagilmaktadir (4). Tirkiye’de yasanan 1999
Marmara ve Diizce Depremlerinin resmi
rakamlarina gore 18.287 kisi hayatim
kaybetmis, 46.857 kisi yaralanmis, 164.711 is
yeri veya ev orta derecede hasar goérmis ve
1.100.000 kisi evsiz kalmustir (5).

06.02.2023 tarihinde, Kahramanmarasg
Pazarcik merkezli 7.7 ve Elbistan merkezli 7.6
biiyiikliiklerinde yasanan depremlerde son
verilere gore 50783 kisi hayatin1 kaybetmis,
115.353 kisi yaralanmi, 37.984 binanin
yikildig1 raporlanmustir (6). Siklig1 ve siddeti
katlanarak artan afetler karsisinda acil tibbi
bakim ihtiyacina olan talep de artmaktadir.
Saglik tesisleri Ozellikle hastaneler; acil tedavi
hizmetleri ve travma bakimi da dahil olmak
iizere afet durumlarina miidahalede nem arz
eden kurumlardir. Saglik tesislerinin afetler,
acil durumlar ile diger krizler esnasinda veya
sonrasinda erisilebilir olmasi ve maksimum
kapasitede hizmet sunmasi beklenmektedir.
Saglik tesislerinin afet durumunda acil
durumlara miidahale kapasitesinde artig
gerektigi ve mevcut kaynaklari en iyi sekilde
kullanmaya hazir olmas1 gerektigi de agiktir.
Afet durumunda artan saglik bakim ihtiyacini
karsilamak iizere hasta bakim kapasitesi agir,
orta ve hafif yaralilar i¢in artirilmalidir.

Cinkii rutin saglik hizmeti sunumu igin
planlanan saglik hizmet kapasitesi, bir afet
durumunda olusacak saglik hizmetleri talebini
karsilamakta yetersiz kalabilir.

Phalkey ve arkadaslarinin 2012 yilinda
Hindistan’da yaptiklar1 ¢aligmanin sonucuna
gore siirekli sel felaketinin yasandigi bolgede
saglik kuruluslar1 temel tibbi malzeme, insan
kaynag1 eksikleri ve elektrik kesintisi gibi
durumlara  karst  hazirliksiz  oldugunu
bildirmistir (7). Al-Shareef ve arkadaslari,
2016 yilinda Mekke’de 17 hastanenin acil
durum planlarint inceledikleri ¢aligmalarinda,
hastanelerin ¢esitli afetlere karsi hazirliksiz ve
yetersiz kapasitede oldugunu tespit etmislerdir
(8). Munasinghe ve Matsui, 2019 yilinda Sri
Lanka’da yasanan afetlere ragmen insan
kaynaklari, iletisim, giivenlik, ulasim, kritik
malzemeler ve morg kapasitesi gibi hazirligin
en goze carpan yonlerinin yetersiz oldugunu
ortaya koymustur (9). Edwards ve arkadaslar
2008 yilinda Texas'ta yaptiklar1 arastirma
sonucunda, dzellikle kirsal bolgelerde yer alan
hastanelerin afet yoOnetimi igin yetersiz
personele sahip oldugunu, tesis kapasite
kisitlarinin - mevcudiyetinin ve bdlgesel 1is
birliginin daha fazla gelistirilmeye ihtiyaci
oldugunu ortaya koymustur (10). Simsek ve
Goktekin’in 2022 yilinda sunduklar bildiride,
Tiirkiye’deki illerin afet sonrasi saglik hizmet
potansiyeli bakimindan ¢esitli senaryolara
gore cok kriterli karar verme tekniklerinden
FlowSort yontemi ile yiiksek, orta ve diisiik
olarak siniflandirilmasini yapmisglar ve diigiik
potansiyele  sahip iller i¢in  Oneriler
getirilmigtir (11). Cift¢i ve Sakalli 2022
yilindaki ¢alismasinda, Kirikkale ili igin
deprem sonrast saglik kaynaklar1
planlamasina yonelik sunduklar1 matematiksel
model Onerisinde, her bir senaryo sonucunda
en fazla Oliim tipinin hastane bos yatak

kapasitesi yetersizliginden kaynaklandigim
gostermislerdir (12).
Gorildugii  gibi  arastirmalar,  afetlerde

hastanelerin mevcut kapasitelerinin yetersiz
kalabildigini gostermektedir. Yetersiz kapasite
nedeniyle gerekli tibbi bakimin zamaninda
verilememesi afet kaynakli can kaybim
artirabilir. Bu nedenle saglik hizmetlerinde
kapasite giiclendirme, kaynak artirma, talep
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artisina cevap vermede kendisine destek
olacak sistemleri tespit etme gibi konularda
planlama yapilmasi 6nemli bir gerekliliktir.

Yapilan planlamalarda  6zellikle  biiyiik
sehirlerde ilce bazinda afet sonrasi saglik
hizmet  potansiyeli  degerlendirilmelidir.

Deprem gibi olaganiistii durumlarda mortalite
ile morbiditeyi azaltmak icin etkin saglk
miidahalelerini zamaninda sunmak deprem
miidahalesinin en kritik bileseni olarak
karsimiza ¢ikmaktadir. Tiirkiye’de art arda
yasanan Kahramanmaras merkezli iki biiyiik
depremde ilk saatler ve hatta giinlerde bolge
saglik hizmeti potansiyeli, hayatta kalanlarin
saglik ihtiyaclarini sinirh kaynaklarla, hizla ve

kendi kendine yetebilir halde
giderebilmesinde zorlanmistir. Biiylik bir
deprem  sonrasinda  saglik  acisindan

zamaninda acil durum miidahalesi, kayiplari
azaltmak ve yardim c¢abalarina rehberlik
etmek i¢in ¢ok oOnemlidir (13). Literatiir,
biiyliksehir ~ merkezlerinde  bir  deprem
sonrasinda saglik hizmetlerinin kapasitesinin
ve talebinin esitsiz mekansal dagiliminin tam
olarak anlagilmasina dayali olarak saglam
deprem hazirlik planlart  gelistirilmesini
onermektedir (14). Saglik hizmet sunum
kapasitesi ve saglik hizmetleri talebinin
uyumsuzlugu nedeniyle gecikebilen her tiirlii
saglik yardimi can kaybini yiiksek diizeyde
artirabilir. Bu acidan ozellikle biiyiiksehir
kapsamindaki  illerin  deprem  hazirlik
senaryolar1 hazirlanirken ilge bazinda saglik
sistemi  dayanikliliginin  degerlendirilmesi
onemlidir.

Bu baglamda bu arastirma, beklenen Istanbul

Depremi  senaryosu  dikkate  alinarak
Istanbul’da yer alan 39 ilgenin deprem sonrasi
saglik hizmet potansiyellerinin

degerlendirilmesi i¢in bir ¢ergeve olusturmay1
amaclamistir ve bu ¢er¢eve  sunlari
icermektedir: i) Istanbul’da yer alan ilcelerin
saglik kapasitesine yonelik teknik etkinliginin
belirlenmesi, ii) Istanbul’da yer alan ilgelerin
saglik hizmet kapasitesine yonelik referans
kiimelerinin tespit edilmesi, iii) Istanbul ilinin
saglik hizmet kapasitesinin ortalama teknik
etkinliginin belirlenmesi.

Aragtirma,  saglik  yoneticileri  agisindan
Istanbul’da yer alan ilgelerin olasi bir deprem
sonrast saglik kapasite potansiyellerinin

karsilastirilip; goreceli olarak yiiksek, orta ve
diisilk potansiyele sahip ilgelerin tespit
edilebilmesine teknik destek saglayacaktir.

2. Gerec ve Yontem

Bu  bolim, aragtirmadaki  analizlerde
kullanilan yontemin agiklanmasi, analizlerde
kullanilan istatistik programlari, etik beyan ve
calismaya ait sinirliliklar olmak {izere 4 alt
baslikta degerlendirilmistir. Arastirmada, Veri

Zarflama Analizi (VZA) kullanilmustir.
Aragtirma,  nicel  veriler  kullanilarak
gerceklestirilmistir.

2.1. Stmirhliklar

Bu c¢aligmanin varsayimlarma gore Istanbul
icin hazirlanan olasi bir deprem senaryosunda;

e Kisi bagina diisen hekim sayisinin
sabit kaldig1 kabul edilmistir.

e Kisi bagina diisen hemsire/ebe
sayisinin ~ sabit  kaldigi  kabul
edilmistir.

e Mevcut Manyetik Rezonans
Gorlintileme  (MR),  Bilgisayarl

Tomografi (BT) cihazlarinin ¢aligir
vaziyette ve eksiksiz kullanilabilecegi
varsayilmistir.

e Ambulanslarin c¢alisir vaziyette ve
eksiksiz kullanilabilecegi
varsayilmistir.

e Depremin gece ve 7,5 siddetinde
yasandig1 varsayilmistir.

e Saglik hizmet ihtiyaci, senaryolarda
hesaplanan agir-orta ve hafif yaral
sayilari ile sinirhdir.

e Saglik kapasitesi degerlendirmesinde
hesaplanan  ¢iktt  degiskenlerine
ilgelerin kendi sinmirlart iginde sahip
oldugu varsayilmistir.

e Acil miidahalede ilk saatler ve giinler
onemli oldugundan saglik hizmet
kapasitesi degerlendirmesinde siire 3
giin lizerinden ele alinmustir.
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e Halk sagh@ acisindan  ihtiyag
duyulabilecek su sanitasyonu, bulasici
hastaliklar ~ vb.  degerlendirmeye
alinmamustir.

e Psikolojik destek ihtiyact

degerlendirmeye alinmamustir.
2.2. istatistiksel Analiz

Calismadaki analizlerde 2 analiz programi
kullanilmigtir:  SPSS  Statistics Programu:
Tanimlayic1 Analizler; DEAP 2.1 Program:
Veri Zarflama Analizi

2.3. Veri Zarflama Arastirma Modeli

Veri Zarflama Analizi, dogrusal programlama
ilkelerine dayanan ve karar verme birimlerinin
(KVB) etkinlik o6l¢iimiinde  kullanildig,
parametrik olmayan bir analiz teknigidir (15).
VZA Yontemi’nin sagladigi en biiyiik avantaj,
birden fazla girdi ve ¢ikti degerini tek bir
verimlilik  degerine  doniistiirerek  karar
vericilere fayda saglamasidir (16). VZA’nin
literatiirde, 1950’lerden sonra c¢alismalarda
kullanilmaya bagslandigi; bu calismalarin ise
kar amaci giitmeyen kurumlarin
degerlendirilmesinde agirlikla  kullanildig
goriilmektedir (17, 18). VZA’nin 6nemli bir
avantaji, etkin olmayan birimlerin etkin
olabilmeleri i¢in ulagsmalar1 gereken hedefleri
belirtmesidir (19). VZA Yontemi’nde iki
model kullanilmaktadir: Bunlar, Charnes-
Cooper-Rhodes ve Banker-Charnes-Cooper
Modeli’dir.

Charnes-Cooper-Rhodes (CCR) Modeli: VZA
Yonetimi’nde ilk calisilan modeldir. CCR
Modeli, Olgekte; sabit getiri yaklagimi ile
verimlilik siniri, baslangic noktasi ile en iyi
performans degerlerini kesen diiz bir ¢izgi
olarak ele almir. En iyi performans gosteren
en yliksek c¢ikti/girdi oranina gore belirlenir

(16).

Banker-Charnes-Cooper (BCC) Modeli: BCC
Modeli, Olgege Gore Degisken Girdi
Modeli’ni esas alir. Bu model, CCR
Modeli’'nin her analize uygun diismemesi
nedeniyle 1984'te Banker, Charnes ve Cooper
tarafindan  gelistirilmistir. ~ Arastirmacilar
modeli, verimlilik sinirin1 diiz bir ¢izgiden dis
biikey govdeye doniistiiren "dis biikeylik

kisitlamasi" ile genisletmistir. Bu kisitlama,
her bir bilesik birimin kendi bilesenlerine ait
kombinasyonunun olmasimi saglamaktadir.
Modelin en 6nemli 6zelligi, daha fazla birimin
verimli olarak kabul edilmesi ve verimsiz
birimlerin uygun emsallerle
karsilastirilabilmesini  saglaylp  gercekei
durumlara daha yakin olabilecek sonuglar
verebilmesidir  (20). CCR ve BCC
Modellerinde girdi ve ¢ikt1 yonelimli modeller
kullanilabilmektedir. Girdi Y&nelimli Model:
Girdi Yonelimli Model, verimsiz bir karar
verme biriminin kendi ile ayni ¢ikti degerine
sahip hayali bir karar verme birimi ile
karsilastirilmasina dayanir. Model, etkinligi
Olclilen karar birimi ile belirli bir ¢ikt1
diizeyine ulasabilmek i¢in girdilerde ne kadar
azaltma yapmasi gerektigini ortaya koyar.
Modelde, ¢ikt1 oranlar1 sabit iken girdilerinin
orantili olarak azaltilmasi yoluyla bir birim
verimli hale getirilir (16). Cikt1 Yonelimli
Model: Cikti Yonelimli Model’de, girdi
oranlar1 degismeden kalirken verimsiz bir
birim, ¢iktilarmin orantili artis1  yoluyla
verimli hale getirilir (16). Girdi diizeyini sabit
tutarak ciktiy1 en iist seviyeye ¢ikarma esasina
dayanur.

Veri Zarflama Analizinde belirli siraya
uyularak asamalar olusturulur ve bunlarin
analizleri yapilir. Bu agsamalar;

. Karar verme birimlerinin segilmesi

. Girdi/giktt degiskenlerinin
belirlenmesi

. Verilerin elde edilmesi

. VZA Modeli’nin belirlenmesi ve

etkinligin 6l¢iimil

. Etkinlik degerinin ve siralamasinin
belirlenmesi
. Referans gruplart ve etkin olmayan

karar birimleri i¢in hedef belirlenmesi
. Sonuclarim degerlendirilmesidir.
2.3.1. Karar Verme Birimlerinin Se¢ilmesi

Istanbul ili 39 ilgeden olusmaktadir. Bu
ilgeler; Adalar, Arnavutkoy, Atasehir, Avcilar,
Bagcilar, Bahgelievler, Bakirkoy, Basaksehir,
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Bayrampasa, Besiktas, Beykoz, Beylikdiizii,
Beyoglu, Biiyiikcekmece, Catalca, Cekmekdy,
Esenler, Esenyurt, Eyiip, Fatih,
Gaziosmanpasa, Glingdren, Kadikoy,
Kagithane, Kartal, Kiiclikcekmece, Maltepe,
Pendik, Sancaktepe, Sariyer, Sile, Silivri,
Sigli,  Sultanbeyli,  Sultangazi,  Tuzla,
Umraniye, Uskiidar, Zeytinburnu’dur.

VZA Yontemi'nde yeterli sayida KVB ile
analizlerin yapilmasi sonuglarin dogrulugu
icin  gereklidir.  Literatirde; KVB’lerin
sayisinin toplami, girdi ve ¢iktt sayisinin
toplamindan 2 ya da 3 kat fazla olmali
seklinde bilgiler yer almaktadir (15).
Aragtirmanin bu asamasi ic¢in bahsedilen
kosullar saglanmaktadir.

2.3.2. Girdi /
Belirlenmesi

Cikti  Degiskenlerinin

Tablo 1. Degiskenlerin tanimlanmast

Cikt1 degiskenleri icin ilgeler diizeyinde kisi
basmna diisen kullanilabilir saglik kaynaklari
[Manyetik Rezonans Goriintiilleme (MR),
Bilgisayarli Tomografi (BT), Hemsire/Ebe,
Uzman Hekim vb.] agir-hastane tedavisi
gereken-hafif yaralilarin ihtiyaci olabilecek
saglik hizmetleri dikkate aliarak
hesaplanmigtir.  Girdi  degiskenleri ilgeler
diizeyinde hesaplanan agir-hastane tedavisi
gereken-hafif yaralilarin ihtiyag duyacagi
saglik  hizmet sayilari hesaplanarak
olusturulmustur. Veri Zarflama Analizi’'nde
kullanillan  Girdi (G) ve Cikt1 (Q)
degiskenlerine  ait  aciklayict1  bilgiler
numaralandirilarak ~ Istanbul  Biiyiiksehir
Belediyesi (IBB) ve Saglik Istatistikleri
Yilligi’na (SIY) gore Tablo 1°de verilmistir:

Degiskenler . Kisalt
Birim Kaynak malar
Kullanilabilir Yogun Bakim Yatak Sayist Adet Siy C1
Kullanilabilir Hastane Yatak Sayisi Adet Siy C2
Kullanilabilir Ameliyat Hizmet Sayist Adet Siy (OX]
Kullanilabilir Manyetik Rezonans Goriintiileme (MR) Hizmet Sayis1 Adet Siy Cc4
Kullanilabilir Bilgisayarli Tomografi (BT) Hizmet Sayis1 Adet Siy C5
Kullanilabilir Ambulans Hizmet Sayisi Adet Siy Cc6
Kullanilabilir Uzman Hekim Hizmet Sayist Adet Siy C7
Kullanilabilir Pratisyen Hekim Hizmet Sayisi Adet Siy C8
Kullanilabilir Hemsire/Ebe Hizmet Sayist Adet Siy (6]
Ihtiya¢c Duyulacak Yogun Bakim Yatak Sayist Adet IBB Gl
Ihtiya¢c Duyulacak Hastane Yatak Sayisi Adet iBB G2
Ihtiyag Duyulacak Ameliyat Hizmet Sayist Adet iBB G3
Ihtiya¢c Duyulacak Manyetik Rezonans Gériintiileme (MR) Hizmet Sayisi Adet IBB G4
Ihtiya¢c Duyulacak Bilgisayarli Tomografi (BT) Hizmet Sayis1 Adet IBB G5
Ihtiyagc Duyulacak Ambulans Hizmet Sayis1 Adet IBB G6
Thtiyag Duyulacak Uzman Hekim Hizmet Sayisi Adet iBB G7
Thtiyag Duyulacak Pratisyen Hekim Hizmet Sayist Adet iBB G8
[htiyag Duyulacak Hemsire/Ebe Hizmet Sayist Adet iBB G9

Girdi ve ciktillara ait degiskenlerin VZA’da
kullanilabilmesi igin aralarindaki iligkinin
belirlenmesi  gerekmektedir.  Degiskenler
arasinda 0,80 ve iizerinde korelasyon tespit
edilmesi héalinde yiiksek korelasyona neden
degiskenlerin ¢alisma disinda birakilmasi

onerilmektedir (21). Bu minvalde arastirmada
ele alman girdi ve ¢iktilar arasindaki
korelasyon degerinin 0,20 ile 0,31 arasinda
diisiik diizeyde oldugu tespit edildiginden tiim
degiskenler analize dahil edilmistir (Ek: 1).
Boylece ilgelerin etkinlik analizinde 9 girdi ve
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9 ¢ikti olmak ftizere toplam 18 degisken
kullanilmustir.

2.3.3. Verilerin Elde Edilmesi

Calismada girdiler hesaplanirken Istanbul
Biiyiiksehir Belediyesinin (IBB), Istanbul ili
icin ilgeler diizeyinde yaptigr “Olas1 Deprem
Kayip Tahminleri Kitapcigindaki verilerinden
faydalanilmistir  (22). Calismada, ilgelerde
gece yasanacak olast bir 7,5 siddetindeki
deprem {izerinden tahmini saglik kaybi ve
yarali sayilari hesaplanmigtir. Yarali sayilari
agir-hastane tedavisi gereken-hafif yaralilar
olacak sekilde smiflandirilmistir. Yaralilarin
ihtiyag duyacagi saglik hizmet sayilan
calismada ele alinan degiskenler ¢ergevesince
saglik hizmeti ihtiyacina gore hesaplanmis ve
olast bir depremde ihtiya¢ duyulacak saglik
hizmet sayilar1 elde edilip analizlerde girdi
degiskenleri olarak tanimlanmistir. Ciktilar ise
ilge diizeyinde kisi basina diisen kullanilabilir
hizmet sayilar saglik istatistikleri yilligindan
(kullanilabilir yatak sayilari, ameliyat hizmet
sayilari, MR-BT c¢ekim sayilar1 gibi) alinan
veriler lizerinden hesaplanarak analizlere dahil
edilmistir (23). Bu degiskenlere ait bilgiler
Tablo 1’de verilmistir.

2.3.3.1. Yogun Bakim Yatak Sayis1 (C1-G1)

Calismada ele alman dokiimana gére Istanbul
niifusu  15.519.267°dir. Saglik Bakanligi
Saglik istatistikleri Y1lligi’na gére Istanbul’da
yogun bakim yatak sayis1  9.242’dir.
Calismada kullanilan kisi basi yogun bakim
yatak sayist su sekilde hesaplanmustir:

Kisi Bagt Yogun Bakim Yatak Say1si= Istanbul
Yogun Bakim Yatak Sayisi/Istanbul Niifusu

Kisi Bast Yogun Bakim Yatak Sayisi=
9242/15.519.267

Kisi Basi
0,000595518

Yogun Bakim Yatak Sayisi=

Kisi bas1 hesaplanan yogun bakim yatak say1s1
ile ilceye ait niifus carpilarak ilge basina
diisen mevcut yogun bakim yatak sayisi
bulunmustur. Adalar ilgesi 6rnegine gore;

flge Yogun Bakim Yatak Sayisi= Kisi basi
Yogun Bakim Yatak Sayis1 x Ilge Niifusu

Adalar Ilgesi Yogun Bakim Yatak Sayisi=
0,000595518 x 15.238

Adalar Ilgesi Yogun Bakim Yatak Sayisi=
9,074/adet

Istanbul icin hesaplanan ortalama yogun
bakim yatak sayist doluluk orani ile ilge
bazinda hesaplanan yogun bakim yatak sayisi
carpilarak ilgeler bazinda kullanilabilir yogun
bakim yatak sayist bulunmustur. Adalar ilgesi
Ornegine gore;

llgeler Bazinda Kullanilabilir Yogun Bakim
Yatak Sayisi= Mevcut Yogun Bakim Yatak
Sayisi-(Istanbul I¢in Hesaplanan Ortalama
Yogun Bakim Yatak Sayis1 Doluluk Oram x
flge Yogun Bakim Yatak Sayis1)

Adalar Tlgesi Kullanilabilir Yogun Bakim
Yatak Sayisi=9,074-(0,73 x 9,074)

Adalar Tlgesi Kullanilabilir Yogun Bakim
Yatak Sayisi= 9,074-6,6243

Adalar Tlgesi Kullanilabilir Yogun Bakim
Yatak Sayisi=2,45/adet

VZA’da kullanilabilir yogun bakim yatak
sayilari C1 olarak ele alinmig; toplam agir
yarali sayisi i¢in de yogun bakim yatak
ihtiyac1 G1 olarak belirlenmistir.

2.3.3.2. Yatak Sayis1 (C2-G2)

Calismada ele alinan dokiimana gore Istanbul
nifusu 15.519.267°dir. Saglik Bakanligi
Saglik Istatistikleri Yilligi’na gore Istanbul’da
yatak sayisi 46.382°dir. Calismada kullanilan
kisi bas1 yatak sayis1 su sekilde bulunmustur:

Kisi Bast Yatak Sayisi= Istanbul Yatak
Sayisy/Istanbul Niifusu

Kisi Bas1 Yatak Sayisi=46.382/15519267

Kisi Bas1 Yatak Sayisi= 0,002989

Kisi basi hesaplanan yatak sayisi ile ilgeye ait
niifus c¢arpilarak mevcut yatak sayisi

bulunmustur.

lige Yatak Sayisi= Kisi Basi Yatak Sayist x
Ilge Niifusu

Adalar ilgesi Yatak Sayisi= 0,002989 x 15.238
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Adalar ilgesi Yatak Sayisi= 45,54/adet

Istanbul igin hesaplanan ortalama yatak sayisi
doluluk orami ile ilge bazinda hesaplanan
yatak sayist carpilarak ilgeler bazinda
kullanilabilir yatak sayis1 bulunmustur. Adalar
ilgesi 6rnegine gore;

flgeler Bazinda Kullanilabilir Yatak Sayisi=
Mevcut  Yatak  Sayisi-(Istanbul ~ Igin
Hesaplanan Ortalama Yatak Sayis1 Doluluk
Orani x Ilge Yatak Sayist)

Adalar Tlgesi Kullanilabilir Yatak Sayisi=
45,540,495 x 45,54)

Adalar Tlgesi Kullanilabilir Yatak Sayisi=
45,54-22,54

Adalar Tlgesi Kullanilabilir Yatak Sayisi=
23,00/adet

VZA’da kullanilabilir yatak sayilar1 C2 olarak
ele alinmig; hastane tedavisi gereken toplam
yarali sayisi icin de hasta yatagi ihtiyaci G2
olarak belirlenmistir.

2.3.3.3. Ameliyat Masa Sayis1 (C3-G3)

Saglik Bakanlhig1 Saglik Istatistikleri Y1illigi’na
gore Tiirkiye’de Niifus 83.385.000 olup tiim
sektorlerde yer alan ameliyathane masa sayist

7.756°dir. Calismada kullanilan kisi basi
ameliyathane masa sayist  su  sekilde
hesaplanmustir.

Kisi Basi Ameliyathane Masa Sayisi=
Ameliyathane Masa Sayisi/Niifus

Kisi Basi Ameliyathane Masa Sayisi=
7.756/83.385.000

Kisi Basi Ameliyathane Masa Sayisi=
0,000093

Kisi basi hesaplanan ameliyathane masa sayisi
ile ilgeye ait niifus carpilarak mevcut
ameliyathane masa sayis1 bulunmustur. Adalar
ilgesi 6rnegine gore;

flge Ameliyathane Masa Sayisi= Kisi Basi
Ameliyathane Masa Sayis1 x [lge Niifusu

Adalar Ilgesi Ameliyathane Masa Sayisi=
0,000093 x 15.238

Adalar Tlgesi Ameliyathane Masa Sayisi=
1,4171/adet

lligeler diizeyinde; bir ameliyat masasinda 6
saatte 1 ve 3 giinliik siire ile yapilabilecek
ameliyat sayisl dikkate aliarak
gerceklestirilebilecek ameliyat hizmet sayisi
hesaplanmistir. Bu kapsamda Adalar ilgesinde
kisi basina diisen ameliyat masa sayisi ile
17,01 adet ameliyat yapilabilecegi
hesaplanmis ve C3 olarak tanimlanmigstir. G3
bulunurken de agir ve hastane tedavisi
gereken yarali sayilar1 toplami alinarak ihtiyag
duyulacak ameliyat  hizmet sayilari
hesaplanmustir.

2.3.3.4. Manyetik Rezonans Goriintiileme
(C4-G4)

Saglik Bakanlhig: Saglik Istatistikleri Yilligi’na
gore tim sektorlerde kisi basina diisen
manyetik rezonans (MR) cihaz1 sayisi
1.000.000'da 13,5'tir. Caligmada kullanilan
kisi basi MR cihaz1 sayist su sekilde
hesaplanmistir:

Kisi Basi MR Cihazi Sayisi= MR Cihazi
Say1s1/1.000.000 kisi

Kisi Bagt MR Cihaz1 Sayisi= 13,5/1.000.000
kisi

Kisi Bagt MR Cihazi Sayisi= 0,0000135

Kisi bast hesaplanan MR cihaz1 sayisi ile
ilceye ait niifus garpilarak mevcut MR cihazi
sayist bulunmustur. Adalar ilgesi Ornegine
gore;

flge MR Cihazi Sayisi= Kisi Bagt MR Cihazi
Sayis1 x Ilge Niifusu

Adalar flgesi MR Cihaz1 Sayisi= 0,0000135 x
15238

Adalar flcesi MR Cihaz1 Sayisi= 0,2057/adet

llgeler diizeyinde; bir MR cihaz ile 24 saatte
15 dakikada bir, 1 ¢ekim yapilabilecegi
dikkate alinarak gergeklestirilebilecek MR
cekim sayis1 hesaplanmistir. Bu kapsamda
Adalar ilgesinde kisi basina diisen MR cihazi
sayist ile 3 ginde 59,24/adet MR
cekilebilecegi hesaplanmis ve C4 olarak
tanimlanmigtir. G4 bulunurken agir ve hastane
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tedavisi gereken yarali sayilar1 toplamu
almarak MR hizmet sayilar1 hesaplanmustir.

2.3.3.5. Bilgisayarh Tomografi (C5-GS5)

Saglik Bakanhig: Saglik Istatistikleri Y1llig1’na
gore Istanbul’da tiim sektorlerde kisi basina
diisen bilgisayarli tomografi (BT) cihazi sayis1
1.000.000'da 17,3'tiir. Calismada kullanilan
kisi bast BT cihaz1 sayist su sekilde
hesaplanmstir:

Kisi Basi BT Cihaz1 Sayisi= BT Cihazi
Sayis1/1.000.000 kisi

Kisi Bas1 BT Cihaz1 Sayisi= 17,3/1.000.000
kisi

Kisi Bas1t BT Cihaz1 Sayisi= 0,0000173

Kisi bast hesaplanan BT cihazi sayisi ile
ilgeye ait niifus carpilarak mevcut BT cihazi
sayist bulunmustur. Adalar ilgesi Ornegine
gore;

flge BT Cihaz1 Sayisi= Kisi Bast BT Cihazi
Sayis1 x Ilge Niifusu

Adalar flgesi BT Cihaz1 Sayisi= 0,0000173 x
15.238

Adalar ilgesi BT Cihaz1 Sayisi= 0,2636/adet

flgeler diizeyinde; bir BT cihazi ile 24 saatte
15 dakikada bir, 1 ¢ekim yapilabilecegi
dikkate alinarak gerceklestirilebilecek BT
cekim sayis1 hesaplanmistir. Bu kapsamda
Adalar ilgesinde kisi basina diisen BT cihazi
sayist ile 3 ginde 75,92/adet BT
cekilebilecegi hesaplanmis ve C5 olarak
tanimlanmustir. G5 bulunurken agir ve hastane
tedavisi gereken yarali sayilar1 toplami
almarak BT hizmet sayilar1 hesaplanmistir.

2.3.3.6. Acil Yardim Ambulans Sayis1 (C6-
G6)

Saglik Bakanhig1 Saglik istatistikleri Yillig1’na
gore Istanbul’da her 30.024 kisiye 1 ambulans
diismektedir. Adalar ilgesi 6rnegine gore kisi
basina diisen acil yardim ambulans1 (AYA) su
sekilde hesaplanmustir:

Adalar llcesi Kisi Bast AYA Sayisi= llge
Niifusu/Acil Yardim Ambulansi Basina Diisen
Niifus

Adalar Tlcesi
15.238/30.024

Kisi Bast AYA Sayisi=

Adalar Tlgesi Kisi Basi AYA Sayisi= 0,5075
adet

llgeler diizeyinde; bir ambulans ile 24 saatte
60 dakikada 1 hastaya hizmet sunulabilecegi
dikkate alinarak gerceklestirilebilecek
ambulans hizmet sayis1 hesaplanmistir. Bu
kapsamda, Adalar ilgesinde kisi bagina diisen
ambulans sayist ile 3 giinde 36,54/adet
ambulans hizmeti verilebilecegi hesaplanmig
ve C6 olarak tanimlanmistir. G6 hesaplanirken
agir ve hastane tedavisi gereken yarali sayilari
toplami alinarak ambulans hizmet sayilarn
bulunmustur.

2.3.3.7. Uzman Hekim Sayis1 (C7-G7)

Saglik Bakanlhig1 Saglik Istatistikleri Y1llig1’na
gore uzman hekim sayist (UHS) her 100.000
kiside 141 hekimdir. Istanbul’da kisi basina
0,00141 uzman hekim diismektedir. Adalar
ilcesi Ornegine gore UHS su sekilde
hesaplanmigtir:

Adalar ilgesi UHS= Ilge Niifusu x Kisi Bast
UHS

Adalar Tlgesi UHS=15.238 x 0,00141
Adalar ilgesi UHS= 21,48 UHS

Kullanilabilir uzman hekim sayisi i¢in saglik
kuruluslarindaki yogun bakim yatak doluluk
orani olan 0,73 ile hastane yatak doluluk orani
0,49 toplanip 2’ye boliindiigiinde elde edilen
0,61 degeri 1’den c¢ikarilmis (0,39) ve Adalar
ilgesindeki toplam uzman hekim sayis1 8,37
olarak hesaplanmistir. 12 saatlik arayla 2 sift
(vardiya) tizerinden ve hekim basma 5 yarali
takibi olacak sekilde kullanilabilir uzman
hekim hizmet sayis1 hesaplanarak analizlerde
C7 olarak tanimlanmistir. G7 hesaplanirken
agir ve hastane tedavisi gereken yarali sayilar
toplami alimp 5 yaraliya 1 hekim ihtiyact
cercevesince yarali toplami 5’e bolinmiistiir.
12 saatlik bakim {izerinden bir giinliik bakim
ihtiyacina 2 hekim gerekecegi igin sonug 2 ile
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carpilarak uzman hekim ihtiyact  Bu hesaplamalarin yaninda dikkate alinan bir
belirlenmistir. diger konu da acil hizmete tahsis edilebilecek

2.3.3.8. Pratisyen Hekim Sayis1 (C8-G8)

Saglik Bakanhig: Saglik Istatistikleri Y1llig1’na
gbre Istanbul’da pratisyen hekim sayis1 (PHS)
her 100.000 kiside 53 hekimdir. Kisi basina
0,00053 pratisyen hekim diigmektedir. Adalar
ilcesi Ornegine gore PHS su sekilde
hesaplanmstir:

Adalar Ilgesi PHS= ilge Niifusu x Kisi Basi
PHS

Adalar flgesi PHS= 15.238 x 0,00053
Adalar flgesi PHS= 8,076 PHS

Kullanilabilir pratisyen hekim sayis1 igin
saglik kuruluslarindaki yogun bakim yatak
doluluk oram1 olan 0,73 ile hastane yatak
doluluk  oran1 0,49  toplanip  2’ye
boliindiigiinde elde edilen 0,61 degeri, 1’den
cikartlmis (0,39) ve acil durumda hizmet
verebilecek pratisyen hekim sayist tespit
edilmistir. Adalar ilgesindeki toplam pratisyen
hekim sayis1 3,14/adet olarak bulunup 12
saatlik arayla 2 sift izerinden ve hekim basina
10 yarali takibi olacak sekilde kullanilabilir
pratisyen hekim hizmet sayisi hesaplanarak
analizlerde C8 olarak tanimlanmistir. G8
hesaplanirken agir, hastane tedavisi gercken
ve hafif yarali sayilari toplami alinip 10
yaraliya 1 hekim ihtiyaci ¢ercevesince yaral
toplam1 10’a boliinmiistlir. 12 saatlik bakim
iizerinden bir gilinlik bakim ihtiyacina 2
hekim gerekecegi icin sonug 2 ile carpilarak
pratisyen hekim ihtiyaci belirlenmistir.

2.3.3.9. Hemsire/Ebe Sayis1 (C9-G9)

Saglik Bakanlhig1 Saglik Istatistikleri Y1illigi’na
gore Istanbul’da hemsire/ebe sayisi (HES) her
100.000 kiside 314'tiir. Kisi basma 0,00314
hemsire/ebe  diismektedir. Adalar ilgesi
ornegine gore HES su sekilde hesaplanmigtir:

Adalar ilcesi HES= Ilge Niifusu x Kisi Bas1
HES

Adalar flgesi HES=15.238 x 0,00314

Adalar ilcesi HES= 47,84 HES

personel sayisinin  hesaplanmasi  sorunu
olmaktadir. Saglhik kuruluslarindaki yogun
bakim yatak doluluk orani olan 0,73 ile
hastane yatak doluluk orani 0,49 toplanip 2’ye
boliindiigiinde elde edilen 0,61 degeri, 1’den
cikarilmis (0,39) ve acil durumda hizmet
verebilecek  hemsire/ebe  sayist  tespit
edilmistir. Adalar il¢esindeki 1 hemsire/ebeye
12 saatlik mesai ile 5 hasta bakimi verilmesi
durumunda toplam hemsire/ebe hizmet sayisi
46,65/adet olarak hesaplanmis ve analizlerde
C9 olarak tamimlanmisti. G9 hesaplanirken
agir, hastane tedavisi gereken ve hafif yarali
sayilart  toplami1 almip 5 yarahiya 1
hemsire/ebe ihtiyact c¢ergevesince yarali
toplam1 5’e¢ boliinmistir. 12 saatlik bakim
iizerinden bir gilinliik bakim ihtiyacina 2
hemsire/ebe bakimi gerekecegi i¢in sonug 2
ile carpilarak hemsire/ebe hizmet ihtiyaci
belirlenmistir.

2.34. VZQ Modeli’nin Belirlenmesi ve
Etkinligin Olciimii

VZA’da; Girdi veya Cikti Yonlii Modellerin
seciminde dikkat edilmesi gereken bir diger
nokta, kontrol giiclinlin hangi ydnde
oldugudur. Girdi Yonelimli Modellerin amaci,
cikti  degerini sabitlemek sartiyla girdi
miktari1  azaltmaya  c¢alisirken; — Cikti
Yonelimli Modellerin amaci, mevcut girdi
seviyesini agmadan ¢iktt miktarin1 artirmaya
calismaktir. Saglik hizmetleri, kendine has
dogas1 geregi ciktilar iizerinde kontrol giiciine
sahip degildir, dolayisiyla literatiirde saglik
alaninda yapilan caligmalar daha ¢ok Girdi
Yonelimli Modeller iizerinde durmaktadir
(24). Ancak bu arastirma, yasanacak
olaganiistii bir durumda tahmini yarali sayilari
iizerinden ihtiya¢ duyulacak saglik hizmeti

kapasitesini degerlendirmek amaciyla
yapilmistir. Dolayisiyla bu calismanin amaci
sabit girdi dizeyi ile mevcut c¢iktiyl

degerlendirmektir. Ayrica galigma ile ilgelerin

saglik kapasitelerinin teknik ve Olgek
etkinliginin Ol¢lilmesi  hedeflenmistir. Bu
kapsamda  c¢alismada, ilgelerin  saglik

kapasitesi agisindan toplam etkinlik degerini
ortaya koymak i¢cin CCR Girdi ve Cikti
Yonelimli Modeller ile yine saglik kapasitesi
acisindan etkin olamayan ilgelerin etkin
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olamama nedenlerinin teknik ya da olgek

2.3.7. Sonuclarin Degerlendirilmesi

etkinsizliginden mi kaynaklandigini L o o
belirlemek amactyla BCC Girdi ve Cikti Galismanin biitiin asamalar i¢in Girdi ve
Yonelimli Modeller kullanilarak ilgelerin Cikti  Yoénelimli CCR ve BCC Modeli

teknik etkinlik ve olcek etkinlik degerleri
aragtirilmstir.

2.3.5. Etkinlik Degerinin ve Siralamasinin
Belirlenmesi

llgeler icin VZA ile yapilan etkinlik analizi
sonuclarinda etkinlik degerleri O ve 1 arasinda
degerlendirilmistir. Etkinlik degeri 1’e esit

kullanilmis, DEAP 2.1 yazilimi ile etkinlik
analizleri gerceklestirilmistir.

3. Bulgular

Bu bashk altinda VZA Modeli’'ne ait
bulgulara yer verilmistir. VZA kapsaminda
Girdi ve Cikt1 Yonlii CCR ve BCC Modelleri
kullanilarak calisma yapilmistir. Tablo 2’ye

olan ilgeler etkin olarak tanimlanirken; g(‘ir.e BCC Cikt1 Yonli ME)del’e géye ilg:eler.il?
etkinlik degeri 1°den kiigiik olan ilgeler goreli  ihtiyag  duyulan  saglik  hizmetlerini
olarak etkinsiz kabul edilmistir. karsilamada ortalama teknik etkinlik degeri

0,594’tiir.  Ilgeler  diizeyinde  etkinlik

2.3.6. Referans Gruplari ve Etkin Olmayan
Karar Birimleri icin Hedef Belirlenmesi

Analiz sonuglarinda her ilge icin etkinlik
skorunun yaninda referans gosterilen ilge
bilgilerine yer verilmistir. Yine etkin olmayan
karar birimlerini etkin hale getirmek i¢in BCC
ve CCR Modellerinden elde edilen girdi-¢ikti
atik degerlerini yorumlanmistir. Literatiirde bu
atik degerler yorumlanirken CCR Modeli’nde
hedeflenen degeri yorumlamak yerine referans
kiimesinden en yiiksek agirlik degerine sahip
etkin birimin se¢ilmesi Onerilirken BCC
Modeli’nde agirlik katsayilari oraninda hedef
degerlerin belirlenmesi Onerilmektedir (25).
Bu c¢aligmada, ilgelerin etkinlik degerlerinin
ve ortalamalarinin  hesaplanmasi  girdi-¢ikt1
degiskenleri ile yapildigindan, mevcut
degerler ile hedeflenen degerler arasindaki
fark alinarak etkin olmayan ilgeler igin
degerler yorumlanmustir.

degerlerine goére analize dahil edilen 39
ilceden 5’1, BCC Cikt1 Yonlii Model’e gore
etkin durumdadir. Bu ilgeler Arnavutkoy,
Cekmekdy, Esenyurt, Sile ve Umraniye’dir.
Etkin durumda olan Umraniye, etkin durumda
bulunmayan ilgeler araciligiyla 30, Esenyurt
25, Cekmekdy ise 9 defa referans
gosterilmistir. Ayrica Arnavutkdy ve Sile,
etkin bulunmalarina ragmen higbir ilgeye
referans ilge olarak gosterilmemisti. Bu
sonuca gore etkin olmayan ilgelerin,
kendilerine referans gosterilen ilgeleri referans
almast Onerilir. S6yle ki Beylikdiizii’ niin
0,435 etkinlik skoru degeri ile etkin olmadig
anlagilmaktadir. FEtkin hale gelmesi igin
Esenyurt ilgesini %43,8; Umraniye ilgesini
%156,2 oraninda Ornek alarak verilerini
giincelleyebilir.

Tablo 2. flgeler i¢in BCC Cikt1 Yonlii Model Sonuglart

Sira No flgeler Ef]];n;]]:k Referans Kiimesindeki flgeler ;Tj?gns Almma  Olgek Etkinligi*
1 Adalar 0,028 37(0,626); 16(0,374) 0 0,184 (d)
2 Arnavutkdy 1 2(1,000) 0 1.000 (-)
3 Atagehir 0,595 18(0,020); 37(0,980) 0 0,207 (d)
4 Avcilar 0,552 37(0,578); 18(0,422) 0 0,054 (d)
5 Bagcilar 0,784 18(1,000) 0 0,026 (d)
6 Bahgelievler 0,641 18(1,000) 0 0,020 (d)
7 Bakirkoy 0,249 18(0,887); 37(0,113) 0 0,030 (d)
8 Bagaksehir 0,648 18(0,004); 37(0,996) 0 0,225 (d)
9 Bayrampasa 0,338 18(0,422); 37(0,578) 0 0,046 (d)
10 Besiktas 0,477 16(0,733); 37(0,267) 0 0,360 (d)
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11 Beykoz 0,600 16(0,663); 37(0,337) 0 0,338 (d)
12 Beylikdiizii 0,435 18(0,438); 37(0,562) 0 0,051 (d)
13 Beyoglu 0,320 37(0,881); 18(0,119) 0 0,095 (d)
14 Biiyiikgekmece 0,333 18(0,234); 37(0,766) 0 0,080 (d)
15 Catalca 0,089 37(0,460); 18(0,540) 0 0,042 (d)
16 Cekmekdy 1 16(1,000) 9 1,000 (-)
17 Esenler 0,535 18(0,538); 37(0,462) 0 0,043 (d)
18 Esenyurt 1 18(1,000) 25 0,030 (d)
19 Eyiip 0,547 37(0,905); 18(0,095) 0 0,116 (d)
20 Fatih 0,464 18(1,000) 0 0,006 (d)
21 Gaziosmanpasa 0,680 18(0,055); 37(0,945) 0 0,145 (d)
22 Giingoren 0,339 18(0,628); 37(0,372) 0 0,008 (d)
23 Kadikdy 0,660 18(0,109); 37(0,891) 0 0,121 (d)
24 Kagithane 0,656 16(0,059); 37(0,941) 0 0,230 (d)
25 Kartal 0,644 18(0,105); 37(0,895) 0 0,126 (d)
26 Kiiciikgekmece 0,831 18(1,000) 0 0,019 (d)
27 Maltepe 0,689 37(0,833); 18(0,167) 0 0,094 (d)
28 Pendik 0,951 37(0,840); 18(0,160) 0 0,102 (d)
29 Sancaktepe 0,695 37(0,816); 16(0,184) 0 0,284 (d)
30 Sariyer 0,751 37(0,445); 16(0,555) 0 0,300 (d)
31 Sile 1 31(1,000) 0 1,000 (-)
32 Silivri 0,302 37(0,846); 16(0,154) 0 0,273 (d)
33 Sisli 0,564 37(0,521); 16(0,479) 0 0,272 (d)
34 Sultanbeyli 0,471 37(0,984); 18(0,016) 0 0,227 (d)
35 Sultangazi 0,863 37(0,798); 16(0,202) 0 0,273 (d)
36 Tuzla 0,353 37(0,799); 18(0,201) 0 0,079 (d)
37 Umraniye 1 37(1,000) 30 0,307 (d)
38 Uskiidar 0,745 18(0,037); 37(0,963) 0 0,201 (d)
39 Zeytinburnu 0,347 37(0,439); 18(0,561) 0 0,041 (d)

*(i): increasing-artan getiri; (d): decreasing-azalan getiri; (-): sabit getiri

Kaynak: Yazarlar tarafindan hazirlanmigtir.

BCC Girdi Yo6nli Model’e gore ilgelerin
ortalama teknik etkinlik degeri 0,334’tiir.
Tablo 3’e bakildiginda analize dahil edilen 39
ilceden 5’1, BCC Girdi Yonlii Model’e gore
etkin durumdadir. Bu ilgeler Arnavutkdy,
Cekmekdy, Esenyurt, Sile ve Umraniye’dir.
Etkin durumda olan Cekmekdy, etkin
durumda bulunmayan ilgeler araciligiyla 30,
Umraniye 26, Sile 8, Esenyurt ise 3 defa
referans gosterilmistir. Ayrica Arnavutkdy,

etkin bulunmasina ragmen hicbir ilgeye
referans ilgce olarak gosterilmemisti. Bu
sonuca gore etkin olmayan ilgelerin,
kendilerine referans gosterilen ilgeleri referans
almas1 onerilir. Soyle ki Kiigiikgekmece’ nin
0,291 etkinlik skoru degeri ile etkin olmadigi
anlagilmaktadir. FEtkin hale gelmesi igin
Esenyurt ilgesini %33,9; Umraniye ilgesini
%066,1 oraninda Ornek alarak verilerini
giincelleyebilir.

Tablo 3. Tlgeler icin BCC Girdi Yo6nlii Model Sonuglart

Sura No fleler Tek.nik. Rf.:.ferar?s B Refervans Alinma Olc;.ekw
Etkinlik Kiimesindeki Ilgeler Siklig Etkinligi*
1 Adalar 0,016 31(1,000) 0 0,318 (i)
2 Arnavutkdy 1 2(1,000) 0 1,000 (-)
3 Atasehir 0,381 16(0,639); 37(0,361) 0 0,323 (d)
4 Avcilar 0,108 16(0,585);37(0,415) 0 0,276 (d)
5 Bagcilar 0,224 18(0,154); 37(0,846) 0 0,091 (d)
6 Bahgelievler 0,062 16(0,221); 37(0,779) 0 0,204 (d)
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7 Bakirkdy 0,014
8 Basaksehir 0,497
9 Bayrampasa 0,035
10 Besiktas 0,234
11 Beykoz 0,288
12 Beylikdiizii 0,067
13 Beyoglu 0,058
14 Biiyiikgekmece 0,044
15 Catalca 0,004
16 Cekmekdy 1

17 Esenler 0,093
18 Esenyurt 1

19 Eyiip 0,225
20 Fatih 0,016
21 Gaziosmanpasa 0,399
22 Glingdren 0,03
23 Kadikoy 0,298
24 Kagithane 0,516
25 Kartal 0,29
26 Kiigiikcekmece 0,291
27 Maltepe 0,265
28 Pendik 0,438
29 Sancaktepe 0,556
30 Sariyer 0,567
31 Sile 1

32 Silivri 0,105
33 Sisli 0,276
34 Sultanbeyli 0,24
35 Sultangazi 0,798
36 Tuzla 0,053
37 Umraniye 1

38 Uskiidar 0,508
39 Zeytinburnu 0,034

31(0,154); 16(0,846) 0 0,537 (d)
37(0,440); 16(0,560) 0 0,294 (d)
37(0,024); 16(0,976) 0 0,450 (d)
16(0,641); 31(0,359) 0 0,732 (d)
16(0,932); 31(0,068) 0 0,703 (d)
37(0,198); 16(0,802) 0 0,329 (d)
16(0,865; 31(0,135) 0 0,520 (d)
16(0,957); 31(0,043) 0 0,605 (d)
16(0,162); 31(0,838) 0 0,923 ()
16(1,000) 30 1,000 (-)
37(0,418); 16(0,582) 0 0,247 (d)
18(1,000) 3 0,030 (d)
37(0,306); 16(0,694) 0 0,281 (d)
37(0,401); 16(0,599) 0 0,181 (d)
37(0,511); 16(0,489) 0 0,248 (d)
16(0,944); 37(0,056) 0 0,431 (d)
16(0,507); 37(0,493) 0 0,268 (d)
16(0,588); 37(0,412) 0 0,292 (d)
16(0,535); 37(0,465) 0 0,278 (d)
18(0,339); 37(0,661) 0 0,055 (d)
16(0,437); 37(0,563) 0 0,245 (d)
18(0,009); 37(0,991) 0 0,222 (d)
16(0,614); 37(0,386) 0 0,355 (d)
16(0,813); 37(0,187) 0 0,397 (d)
31(1,000) 8 1,000 (-)
31(0,312); 16(0,688) 0 0,783 (d)
37(0,035); 16(0,965) 0 0,555 (d)
37(0,161); 16(0,839) 0 0,446 (d)
37(0,606); 16(0,394) 0 0,295 (d)
37(0,007); 16(0,993) 0 0,532 (d)
37(1,000) 26 0,307 (d)
37(0,606); 16(0,394) 0 0,290 (d)
37(0,066); 16(0,934) 0 0,416 (d)

*(i): increasing-artan getiri; (d): decreasing-azalan getiri; (-): sabit getiri

Kaynak: Yazarlar tarafindan hazirlanmigtir.

CCR Cikt1 Yonli Model’e gore ilgelerin
ihtiyag duyulan saglik  hizmetlerini
karsilamada ortalama teknik etkinlik degeri
0,155°tir. Tablo 4’e bakildiginda analize dahil
edilen 39 ilgeden 3’ii, CCR Cikt1 Yonli
Model’e gore etkin durumdadir. Bu ilgeler
Arnavutkdy, Cekmekdy ve Sile’dir. Etkin
durumda olan Cekmekdy ve Esenyurt etkin
durumda bulunmayan ilgeler araciligiyla 36
defa referans gosterilmistir. Ayrica

Arnavutkdy, etkin bulunmasina ragmen higbir
ilgeye referans ilge olarak gdsterilmemistir.
Bu sonuca gore etkin olmayan ilgelerin,
kendilerine referans gosterilen ilgeleri referans
almast Onerilir. Soyle ki Beykoz ilgesinin
0,203 etkinlik skoru degeri ile etkin olmadig
anlagilmaktadir. Etkin hale gelmesi icin Sile
ilgesini 13,25 kat; Cekmekoy ilgesini 2,75 kat
ornek alarak verilerini giincelleyebilir.
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Tablo 4. flgeler Igin CCR Cikt1 Yonlii Model Sonuglari

. . Referans
Sira No Iigeler Teknik Etkinlik Referans Kiimesindeki Ilgeler Alinma
Frekansi

1 Adalar 0,005 31(58,083); 16(2,917) 0
2 Arnavutkdy 1 2(1,000) 0
3 Atasehir 0,123 31(39,542); 16(7,458) 0
4 Avcilar 0,03 31(212,083); 6(26,917) 0
5 Bagcilar 0,02 31(598,583); 6(53,417) 0
6 Bahgelievler 0,013 31(809,458); 6(69,542) 0
7 Bakirkoy 0,007 31(539,458); 16(41,542) 0
8 Bagaksehir 0,146 31(38,542); 16(6,458) 0
9 Bayrampasa 0,016 31(318,625);16(21,375) 0
10 Besiktas 0,172 31(11,625); 16(2,375) 0
11 Beykoz 0,203 31(13,250); 16(2,750) 0
12 Beylikdiizii 0,022 31(250,958); 6(25,042) 0
13 Beyoglu 0,03 31(140,417); 16(9,583) 0
14 Biiyiik¢ekmece 0,026 31(137,125); 6(16,875) 0
15 Catalca 0,004 31(263,458); 16(37,542) 0
16 Cekmekdy 1 16(1,000) 36
17 Esenler 0,023 31(323,583); 6(28,417) 0
18 Esenyurt 0,03 31(492,500); 16(50,500) 0
19 Eytip 0,063 31(100,292); 16(9,708) 0
20 Fatih 0,003 31(3398,292); 16(97,708) 0
21 Gaziosmanpasa 0,099 16(8,208); 31(74,792) 0
22 Gilingdren 0,013 31(383,33); 16(31,667) 0
23 Kadikdy 0,08 31(81,708); 16(11,292) 0
24 Kagithane 0,151 31(38,167); 16(5,833) 0
25 Kartal 0,081 31(75,708); 16(11,292) 0
26 Kiigiikgekmece 0,016 31(860,083); 16(64,917) 0
27 Maltepe 0,065 31(116,458); 16(13,542) 0
28 Pendik 0,097 31(85,417); 16(15,583) 0
29 Sancaktepe 0,197 31(18,208); 16(5,792) 0
30 Sariyer 0,225 31(17,667); 16(3,333) 0
31 Sile 1 31(1,000) 36
32 Silivri 0,082 31(21,125); 16(5,875) 0
33 Sisli 0,153 31(23,417); 16(3,583) 0
34 Sultanbeyli 0,107 31(30,458); 16(7,542) 0
35 Sultangazi 0,235 31(21,458); 16(5,542) 0
36 Tuzla 0,028 31(154,875); 16(14,125) 0
37 Umraniye 0,307 31(9,625); 16(7,375) 0
38 Uskiidar 0,15 31(33,292); 16(8,708) 0
39 Zeytinburnu 0,014 31(345,042; 16(28,958) 0

Kaynak: Yazarlar tarafindan hazirlanmigtir.

CCR Girdi Yonli Model’e gore ilgelerin
ortalama teknik etkinlik degeri 0,155’dir.
Tablo 5’e bakildiginda analize dahil edilen 39
ilgeden 3’1 CCR Girdi Yonlii Model’e gore
etkin durumdadir. Bu ilgeler Arnavutkdy,
Cekmekdy ve Sile’dir. Etkin durumda olan
Cekmekdy ve  Sile, etkin  durumda
bulunmayan ilgeler aracilifiyla 36 defa

referans gosterilmistir. Ayrica Arnavutkoy,
etkin bulunmasina ragmen hicbir ilgeye
referans ilge olarak gosterilmemistir. Bu
sonuca gore etkin olmayan ilgelerin,
kendilerine referans gosterilen ilgeleri referans
almasi oOnerilir. Soyle ki Fatih il¢esinin 0,003
etkinlik skoru degeri ile etkin olmadig
anlagilmaktadir. Etkin hale gelmesi icin Sile
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ilgesini 9,8 kat; Cekmekdy ilgesini ise %28,2 Modellerine ait karar verme birimleri ayni,
oraninda ornek alarak verilerini  referans kiimeleri farklidur.
giincelleyebilir. Ayrica CCR Girdi ve Cikt1

Tablo 5. lgeler i¢in CCR Girdi Yonlii Model Sonuglari

Sira No Ilgeler Teknik Etkinlik Referans Kiimesindeki Ilgeler Referans
Alinma
Frekansi

1 Adalar 0,005 31(0,304); 16(0,015) 0
2 Arnavutkdy 1 2(1,000) 0
3 Atasgehir 0,123 31(4,862); 16(0,917) 0
4 Avcilar 0,03 31(6,312); 16(0,801) 0
5 Bagcilar 0,02 31(12,199); 16(1,089) 0
6 Bahgelievler 0,013 31(10,141); 16(0,871) 0
7 Bakirkoy 0,007 31(3,974); 16(0,306) 0
8 Basaksehir 0,146 31(5,626); 16(0,943) 0
9 Bayrampaga 0,016 31(4,972); 16(0,334) 0
10 Besiktas 0,172 31(1,995); 16(0,408) 0
11 Beykoz 0,203 31(2,687; 16(0,558) 0
12 Beylikdiizii 0,022 31(5,539); 16(0,553) 0
13 Beyoglu 0,03 31(4,253); 16(0,290) 0
14 Biiyiikgekmece 0,026 31(3,361); 16(0,447) 0
15 Catalca 0,004 31(0,990); 16(0,141) 0
16 Cekmekoy 1 16(1,000) 36
17 Esenler 0,023 31(7,414); 16(0,651) 0
18 Esenyurt 0,03 31(14,767); 16(1,514) 0
19 Eylip 0,063 31(6,342); 16(0,614) 0
20 Fatih 0,003 31(9,822); 16(0,282) 0
21 Gaziosmanpasa 0,099 31(7,394); 16(0,812) 0
22 Giingoren 0,013 31(4,920); 16(0,406) 0
23 Kadikoy 0,08 31(6,531); 16(0,903) 0
24 Kagithane 0,151 31(5,746); 16(0,878) 0
25 Kartal 0,081 31(6,122); 16(0,913) 0
26 Kigilikgekmece 0,016 31(13,790); 16(1,041) 0
27 Maltepe 0,065 31(7,545); 16(0,877) 0
28 Pendik 0,097 31(8,300); 16(1,514) 0
29 Sancaktepe 0,197 31(3,590); 16(1,142) 0
30 Sartyer 0,225 31(3,974); 16(0,750) 0
31 Sile 1 31(1,000) 36
32 Silivri 0,082 31(1,743); 16(0,485) 0
33 Sisli 0,153 31(3,588); 16(0,549) 0
34 Sultanbeyli 0,107 31(3,263); 16(0,808) 0
35 Sultangazi 0,235 31(5,053); 16(1,305) 0
36 Tuzla 0,028 31(4,336); 16(0,395) 0
37 Umraniye 0,307 31(2,959); 16(2,267) 0
38 Uskiidar 0,15 31(4,986); 16(1,304) 0
39 Zeytinburnu 0,014 31(4,916); 16(0,413) 0

Kaynak: Yazarlar tarafindan hazirlanmistir.
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4. Tartisma ve Sonuc¢

Depremler, Tiirkiye’de siklikla meydana
gelmekte ve gevresel zararlarla beraber biiyiik
saglik sorunlarina neden olmaktadir. Nitekim
yakin zamanda yasanan ve 11 ili etkileyen
Marag Depremi ile bolgede saglik altyapisi ve
tibbi hizmet sistemi ciddi sekilde tahrip olmus
ve bu durum, afetzedelerin saglik hizmetlerine
zamaninda erisimini engellemigtir. 2010 Sili
Depremi’'nde  saglik  hizmetlerinin  ana
sunucularindan olan hastane fonksiyonlar1 da
biiyiik dl¢iide kesintiye ugramistir (26). Lin ve
dig. (2021), deprem kaynakli saglik hizmet
ihtiyacin1  degerlendirdikleri ¢alismalarinda,
hastanelerde herhangi bir acil durum
miidahale onlemi uygulanmadiginda, hasta
artig1 kargisinda hizmet sunumunda yetersizlik

yasanabilecegi ve saglik sistemlerinin
dayaniklilig1 artirmak icin hazirlik
planlamasinin yapilmasi gerektigini

onermiglerdir (27). Literatiirde Rodriguez-
Llanes ve ark. (2018), Wenchuan
depremlerinde meydana gelen yaralanmalar
nedeniyle gerceklesen saglikli yasam yili
kayiplar1 (Engellilige Gore Ayarlanmis Yasam
Yili cinsinden) ile cerrahi prosediirler
arasindaki iligkiyi analiz ettikleri
arastirmalarinda, arastirma Orneklemine ait
deprem cerrahi yaralanma yiikiiniin 10.397
Engellilige Gore Ayarlanmis Yasam Yili
(hasta basina ortalama 5,6 yil) oldugunu ve
etkin bir cerrahi prosediirle bu kayiplarin
%42’sinin  Onlenebilecegini hesaplamiglardir.
Ayrica ekonomik anlamda bu kayiplarm 36,1
milyon ABD dolarina tekabiil ettigi ve bu
miktar i¢inde 15,2 milyon ABD dolarinin
cerrahi  iglemlerle  etkin  bir  sekilde
onlenebilecegini  belirtmislerdir (28). Bu
arastirma sonuglara gore deprem nedeniyle
meydana gelen saglik ihtiyaglarmin kisa
siirede etkin yonetiminin saglanmasinin orta
ve uzun vade de ekonomi iizerinde
gelisebilecek  ekonomik  yikii azaltmasi
bakimindan da dnemlidir. Bu minvalde afet
durumlarinda saglik hizmetine ihtiyag duyan
afetzedeler igin acil durum tesis konumlarinin
iyi planlanmasi literatiirde Onerilmektedir
(29). Ornegin saglik risk indekslerinin
gelistirilmesi gibi uygulamalarin, basit ve hizl
bir afet degerlendirmesine olanak saglayacagi
icin depremlerden kaynaklanan tehlikelerin

azaltilmasinda Onemli kabul

edilmektedir (30).

oldugu

Bu arastirma, beklenen Istanbul Depremi
senaryosu dikkate almarak Istanbul’da 39
ilcenin deprem sonrast saghik sistemi
dayanikliliginin degerlendirilmesi amaciyla
yapilmistir. Olas1  bir depremde, saglk
hizmetleri bakimindan etkin olamayacak
Istanbul ilindeki ilcelerin belirlenmesi, en
uygun tibbi tedavinin en ¢ok ihtiya¢ duyulan
mekanlara  hizla  ulagmasimi  saglamasi
acisindan onemlidir. Arastirma VZA yontemi
kullanilarak ilgelerin olast bir deprem
durumunda  ihtiyag  duyulacak  saglik
hizmetleri ile mevcut kullanilabilir saglik
hizmet kapasitesinin teknik etkinliginin
degerlendirilmesi amaciyla yapilmistir. Analiz
sonuclarina gore Istanbul’da ilgelerin saglik
hizmetleri kapasitesinde BCC girdi-¢ikti
odakli modellerde %12,8’1 (5 ilge); CCR
girdi-¢iktt odakli modellerde ise %7,6’s1 (3
ilge) tam etkin bulunmustur. Etkinlik
degerlendirmelerinde rastgele secilmis bir
Cikt1 Yonlii BCC Modeli etkinlik degeri ve
Cikti Yonli CCR Modeli etkinlik degeri
olmak iizere BCC > CCR kisit1, tiim durumlar
icin gegerli kabul edilmektedir. Bu durum,
BCC Modeli’ndeki konveks iiretim imkanlar
kiimesinin, CCR  Modeli’ndeki iiretim
imkanlart  kiimesinin  bir alt  kiimesi
olmasindan kaynaklanmaktadir (31). Yani
CCR ¢ikt1 yonlii bir modeldeki etkin bir karar
verme birimi, mutlaka BCC Cikt1 Yonlii
Model’de de etkin bulunacaktir. Ornegin CCR
Cikti Yonli Model’e gore etkinlik degeri
0,307 ile etkin olmayan Umraniye ilgesi, BCC
Cikt1 Yonlii Model’de 1 degeri ile etkin olarak
tespit edilmis ve bu durum yukarida
bahsedilen durumu karsilayan bir 6rnek olarak
arastirmadan  elde edilen sonuglarin
gegerliligini teyit etmektedir. Etkin
bulunmayan ilgelerde etkinligin artirilmasi
icin analiz sonuglarinin verildigi tablolarda
referans  ilgeleri ne  oranda  Ornek
alabileceklerini gosteren Orneklere tablolarin
aciklamasinda yer verilmistir. Ayrica bu
aragtirmada, ilgelerin etkinlik degerlerinin ve
ortalamalarimin  hesaplanmast  girdi-¢ikti
degiskenleri  kullanilarak  yapildigindan,
ilcelerin mevcut girdi-cikt1 degiskenlerine ait
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degerler ile analiz sonucu elde edilen girdi-
cikti degiskenlerine ait hedeflenen degerler
arasindaki fark almarak iyilestirmeler de
yapilabilir. Ornegin Avcilar ilgesinin BCC
Ciktt Yonli Model’e gore etkinlik degeri
0,552 olup tam etkin duruma gec¢mesi icin C1
kullanilabilir yogun bakim yatak sayist 167
adet; C2 hastane yatak sayist 707 adet; C3
ameliyat hizmet sayis1 1123 adet; C6
ambulans sayisi 548 adet; C7 uzman hekim
hizmet sayis1 32 kisi; C8 pratisyen hekim
hizmet sayis1 421 kisi; C9 hemsire/ebe hizmet
saytst 395 kisi artinlmali; C4 MR
goriintiileme hizmet sayis1 121 adet; C5 BT
hizmet sayis1 613 adet azaltilmalidir (Ek: 2).

Genel olarak Istanbul’da 39 ilgenin saglik
hizmetlerinde teknik etkinlik ortalamasinin
0,155-0,594 arasinda; ol¢ek etkinliginin ise
0,207-0,422  arasinda  oldugunu tespit
edilmistir. Bu arastirma, olas1 bir Istanbul
Depremi’nde  ihtiyag¢  duyulacak  saglik
hizmetlerinin, Istanbul’'un sahip oldugu
mevcut kullanilabilir tibbi olanaklarinin tam
kapasite ile calisabilecegi varsayimi altinda
yapilmig olup; bu varsayim altinda bile ihtiyag
duyulan saglik hizmetlerinin tim ilgeler
diizeyinde ortalama (BCC-CCR Cikt1 Modeli)
%37,4 kapasiteyle sunulabilecegi hesaplanmis
ve elde edilen sonuglar literatiirde yer alan
bulgularla uyumlu degerlendirilmistir (14,32).
Ancak literatiirde, 2007 Pisco Depremi’nde
Peru’da hastane yatak kapasitesinin %38’e

diistiigli  belirtilirken, yapilan bir diger
arastirmada olast bir depremden sonra
ameliyathanelerin %48’inin aktif
calisabilecegi tahmin edilmistir (33, 14).

Wenchuan Depreminin degerlendirildigi bir
aragtirmada da yaralanma ve Oliimler %77
dogru tahmin edilirken mevcut tibbi
kurumlarin ise %82,3’liniin hasar gordiigi
belirtilmistir  (32). Olast  bir  Istanbul
depreminde ortaya ¢ikacak saglik hizmeti
ihtiyacim1  aragtirmadan  elde  ettigimiz
%37,4’lik! kapasiteden ziyade bu sonuglar ile
iliskilendirdigimizde Istanbul igin hesaplanan
mevcut  saghik  kapasitesinin = (%37,4),
%82,3’1iniin kullanilamayacagi (%30,7’sinin);
mevcut durumda ise sadece %6,6’lik kapasite
ile saglik hizmeti verilebilecegi

! Cikt1 yonlii BCC ve CCR Modellerinden elde edilen teknik
etkinlik degerlerinin ortalamasi alinarak hesaplanmistir.

anlagilmaktadir. Diger bir deyisle bu sonug,
olast bir Istanbul Depremi’nde saglik hizmeti
ihtiyact duyacak her 100 kisiden 6,6’sinin
saglik hizmeti alabilecegi seklinde de
yorumlanabilir.

Oneriler

Arastirmanin  sonuclar1  olast bir Istanbul
Depremi’nde saglik hizmetleri ihtiyacinin
mevcut kapasite ile karsilanmayacagi; ihtiyag
duyulacak saghik hizmetlerinin mevcut
kapasiteden bagimsiz  sekilde (Istanbul
disindan olusturulacak bir saglik hizmet
planlamasi) ele alinmasinin daha uygun
olacagi diisiiniilmektedir. Nitekim 2007'de
Peru'da meydana gelen depremde saglik
hizmet kapasitesi olumsuz etkilenmis, saglik
hizmetleri bolgesel olarak konumlandirilmis
bir uluslararasi cerrahi ekip ile 48 saat iginde
faaliyete gecirilmistir (34). Yine 1999 Tiirkiye
Depremi, 2004 Sumatra Depremi gibi ge¢mis

depremlerde; diinya c¢apinda acil saglik
ekiplerinin, hayat kurtarici  kaynaklarin
konuglandirilmasinda  kilit rol oynadigini

gostermektedir (34, 35, 36, 37). 2004 Asya
Tsunamisi’'nden  sonra  hastalarin  nakil
siireclerinde; biiyiik Olcekli hava
tagimaciliginin, mevcut saglik kaynaklari ile
etkili triyaj kriterlerinin Onemli oldugu da
anlagilmaktadir (38). Ayrica hastanelerin
fiziksel yapisinda en az hasar gerceklesse bile
hastane fonksiyonlarinda kayiplar meydana
gelebilecegi, etkin iletisim kurulamamasinin
her diizeyde saglik miidahalelerini
engelleyebilecegi veya durdurabilecegi de
agikardir. Bu nedenler hastanelerin yapisal
hasar diizeyi ne olursa olsun afet sonrasi 2-3
giin stire ile kendi kendine yetebilecek sekilde
hazirlanmasinin hayati agidan elzem oldugunu
gostermektedir. Bu etkilerin ayrintilarim
anlamak, hastane hazirliklar1 ve bir afet
sonrasinda devam eden hizmetlere yonelik
plan/programlarin gelistirilmesi ¢ok 6nemlidir
(26).

Bu makale, politika yapicilara Istanbul
diizeyinde olasi bir afet durumunda saglik
hizmet  kapasitesinin  ilgeler  diizeyinde
degerlendirmesine yardimci olmasi agisindan
onemli kanitlar sunmaktadir. Bu calismanin
katma deger sagladig1 bir diger alan, VZA
Yontemiyle Istanbul diizeyinde saglik hizmet
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kapasitesinin etkinlik/performans  oldugu bir dizi ¢alismada vurgulanmistir (39,
degerlendirmesinin yapilabildiginin 40, 41). Ancak, bu modelin sonuglarinin
gosterilmesi ve olast afet durumlarinda kullanilan veri kaynaklarina ve benimsenen

senaryo modellerinin ¢aligilmasina da yontem

olarak katkida bulunulacaginin
diisiiniilmesidir.  Veri  zarflama  analizi
modelinin  saglik  sistemlerindeki teknik
verimliligi degerlendirmek ve iyilestirme
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Ek 1: Degiskenlere ait korelasyon analizi sonuglari

Gl G2 G3 G4 G5 G6 G7 G8 G9
C1 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20
2 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30
C3 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28
C4 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27
Cs 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27
Co6 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27
C7 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27 0,27
C8 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30
(ol 0,31 0,31 0,31 0,31 0,31 0,31 0,31 0,31 0,31

Ek 2: Girdi ve Cikt1 Degiskenlerine ait veriler

flceler Cl C2 C3 C4 C5 C6 C7 C8 C9 Gl G2 G3 G4 G5 Gb6 G7 G8 G9
Adalar 2 23 17 59 76 37 21 16 47 61 217 278 278 278 278 111 131 262
Arnavutkoy 45 426 315 1098 1407 677 388 292 865 1 34 34 34 34 34 14 43 85
Atasehir 68 642 474 1653 2118 1019 584 439 1301 47 330 377 377 377 377 151 226 453
Avellar 72 678 501 1745 2237 1076 617 464 1374 239 1385 1624 1624 1624 1624 650 885 1769
Bagcilar 120 1125 832 2897 3713 1787 1024 770 2281 652 3148 3800 3800 3800 3800 1520 1934 3868
Bahcelievler 98 922 682 2376 3045 1465 840 632 1871 879 4261 5140 5140 5140 5140 2056 2548 5096
Bakirkoy 37 346 256 891 1142 550 315 237 702 581 2701 3282 3282 3282 3282 1313 1578 3157
Basaksehir 74 695 514 1789 2293 1104 633 476 1409 45 287 332 332 332 332 133 200 401
Bayrampasa 44 415 307 1068 1369 659 378 284 841 340 1394 1734 1734 1734 1734 694 853 1705
Besiktas 29 276 204 710 910 438 251 189 559 14 99 113 113 113 113 45 71 141
Beykoz 40 375 277 965 1237 595 341 257 760 16 112 128 128 128 128 51 82 165
Beylikdiizii 57 532 393 1370 1756 845 484 364 1079 276 1456 1732 1732 1732 1732 693 877 1755
Beyoglu 38 352 260 907 1163 560 321 241 714 150 609 759 759 759 759 304 380 760
Biiyiilkcekmece 41 384 284 988 1266 609 349 263 778 154 885 1039 1039 1039 1039 416 559 1117
Catalca 12 111 82 287 367 177 101 76 226 301 1656 1957 1957 1957 1957 783 1202 2404
Cekmekdy 43 399 295 1028 1318 634 364 273 810 1 18 18 18 18 18 7 25 51
Esenler 72 680 503 1751 2244 1080 619 465 1379 352 1687 2039 2039 2039 2039 816 1034 2069
Esenyurt 153 1441 1065 3711 4756 2289 1312 987 2922 543 2789 3332 3332 3332 3332 1333 1755 3509
Eyiip 64 605 447 1557 1996 960 551 414 1226 110 525 635 635 635 635 254 343 686
Fatih 71 669 494 1723 2208 1063 609 458 1357 3496 9949 13445 13445 13445 13445 5378 5841 11681
Gaziosmanpasa 79 743 549 1913 2451 1180 676 508 1506 83 418 501 501 501 501 200 280 560
Giingoren 47 437 323 1125 1442 694 398 299 886 415 1965 2380 2380 2380 2380 952 1175 2350
Kadikéy 78 729 539 1877 2405 1158 664 499 1478 93 592 685 685 685 685 274 364 728
Kagithane 72 676 500 1742 2232 1074 616 463 1372 44 275 319 319 319 319 128 184 368
Kartal 76 710 525 1830 2345 1129 647 486 1441 87 553 640 640 640 640 256 358 715
Kiiciikcekmece 127 1197 885 3082 3950 1901 1090 819 2427 925 4079 5004 5004 5004 5004 2002 2483 4967
Maltepe 83 775 573 1996 2558 1231 706 531 1572 130 706 836 836 836 836 334 455 910
Pendik 114 1075 794 2768 3547 1707 979 736 2179 101 707 808 808 808 808 323 475 950
Sancaktepe 70 659 487 1698 2176 1047 600 451 1337 24 216 240 240 240 240 96 163 326
Sariyer 56 524 387 1350 1730 833 477 359 1063 21 141 162 162 162 162 65 101 201
Sile* 6 57 42 147 188 90 52 39 115 1 1 1 1 1 1 1 1 1
Silivri 31 292 216 753 965 464 266 200 593 27 246 273 273 273 273 109 168 336
Sisli 45 422 312 1088 1394 671 385 289 857 27 172 199 199 199 199 80 113 227
Sultanbeyli 54 507 375 1306 1674 806 462 347 1029 38 300 338 338 338 338 135 219 438
Sultangazi 86 807 597 2078 2663 1282 735 552 1637 27 217 244 244 244 244 98 160 320
Tuzla 43 404 298 1040 1332 641 368 276 819 169 808 977 977 977 977 391 508 1017
Umraniye 114 1072 793 2762 3539 1703 976 734 2175 17 250 267 267 267 267 107 194 388
Uskiidar 86 803 594 2068 2650 1275 731 550 1628 42 365 407 407 407 407 163 251 502
Zeytinburnu 47 443 328 1141 1463 704 404 303 899 374 1767 2141 2141 2141 2141 856 1069 2139

*Girdiler 1 olarak degerlendirilmistir.
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Ozet: Kadma yonelik siddet tim diinyada giincelligini koruyan halk saghgi sorunlaridan biridir. Bu sorun igin etkili ¢oziim
yollarinin gelistirilmesinde en 6nemli adimlardan biri soruna iliskin bilimsel bilgi tiretilmesidir. Bu bakimdan bu ¢alismada Kadina
Yonelik Partner Siddeti Hakkindaki Mitlerin Kabulii (AMIVAW) Olgegi’nin Tiirkge versiyonunu gelistirmek, psikometrik
ozelliklerini incelemek ve saglik calisanlarmin siddet gérmiis bir kadin hasta icin adli siire¢ baglatma niyetlerini yordayan
degiskenleri saptamak amaglanmistir. Bu amagla yas ortalamasi 39.27 (SS + 9.52) olan 249 saglik ¢alisanina ulagilmistir.
Katilimcilarin %24.7’ini erkekler ve %75.5’ini ise kadinlar olusturmaktadir. Ayrica 6rneklem grubun; %30.9°u doktor, %45.8i
hemsire ve %23.3’ ise diger paramedik saglik ¢alisanlarindan olusmaktadir. Katilimeilara kadina yonelik partner siddeti
hakkindaki mitlerin kabulii 6lgegi, celisik duygulu cinsiyetgilik 6lgegi ve adil diinya inanci dlgeginden olusan bir dlgek bataryasi
sunulmustur. Sonuglara gore 6zgiin ¢alismayla tutarli olarak kadina yonelik partner siddeti hakkindaki mitlerin kabulii 6lgeginin tek
faktorlii yapida oldugu goriilmiis ve Cronbach Alfa giivenirlik katsayisi .81 olarak hesaplanmigtir. Ayrica siddet gormiis bir kadin
hasta i¢in adli siire¢ baglatma niyetini yordayan degiskenleri saptamak i¢in kurulan regresyon modeli yalnizca partner siddetine
iligkin mitlere duyulan inancin ($=-.03, t=2.62, p<.05) anlamli bir yordayici oldugunu gostermistir [F(4-244)= 2.68, p<.05].
Katilimeilarin diismanca (§ =.01, t=.03, p>.05) ve ¢elisik (B =-.01, t=-.03, p>.05) duygulu cinsiyetgilikleri ve adil diinya inanglar1 (8
=.02, t=.09, p>.05) siddete maruz birakilmis bir kadin hasta i¢in adli siire¢ baglatma niyetlerini yordamamaktadir. Buna gore
katilimeilarin partner siddeti hakkindaki mitlere duyduklar inang arttik¢a, siddet gérmiis bir kadin hasta igin adli siire¢ baslatma
niyetleri azalmaktadir.

Anahtar Kelimeler: Kadina Yénelik Siddet, Yakin Partner Siddeti, Aile I¢i Siddet, Partner Siddeti Hakkindaki Mitler, Adil Diinya
Inanci

Abstract: Violence against women is one of the public health problems that remains current throughout the world. One of the most
important steps in developing effective solutions to this problem is to produce scientific knowledge about the problem. In this
regard, this study aimed to adapt the Acceptance of Myths About Intimate Partner Violence Against Women (AMIVAW) Scale for
use in Turkish-speaking samples, examine its psychometric properties and to determine the variables that predict healthcare
professionals’ intentions to initiate legal proceedings for a female patient who has been subjected to violence. For this purpose, 249
healthcare workers with an average age of 39.27 (SD + 9.52) were reached. 24.7% of the participants are men and 75.5% are
women. In addition, the sample group; 30.9% are doctors, 45.8% are nurses and 23.3% are other paramedic healthcare workers.
Participants were presented with a scale battery consisting of the acceptance of myths about intimate partner violence against
women scale, the ambivalent sexism scale, and the just world belief scale. According to the results, consistent with the original
study, the acceptance of myths about partner violence against women scale was found to have a single-factor structure and the
Cronbach Alpha reliability coefficient was calculated as .81. The regression model established to determine the variables that
predict the intention to initiate legal proceedings for a female patient who was subjected to violence showed that only belief in
myths about partner violence (B=-.03, t=2.62, p<.05) was a significant predictor [F(4). -244)= 2.68, p<.05]. Participants' hostile (3
=.01, t=.03, p>.05) and benevolent (B =-.01, t=-.03, p>.05) sexism and just world beliefs (§ =. 02, t=.09, p>.05) does not predict
their intention to initiate legal proceedings for a female patient who has been subjected to violence. Accordingly, as participants'
belief in myths about partner violence increases, their intention to initiate a judicial process for a female patient who has been
subjected to violence decreases.
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Kadina Yénelik Partner Siddeti Hakkindaki Mitler

1. Giris

Kadina yonelik siddet diinya ¢apinda bir halk
sagligt sorunudur; kadinlarin fiziksel ve
ruhsal saghgint tehdit etmektedir. Siklikla
yakin partner siddeti bi¢ciminde goriiliir, bu
siddet bigiminde fail kadmlarin simdiki veya
onceki esleri, sevgilileridir (1).

Kadina yonelik siddetindnemli bir bileseni
toplumda yerlesik olan yanlis inanig ve
kaniksamalar, yani sosyal normlardir (2). Bu
bakimdan siddete iliskin yaygin kabul gormiis
yanlis mitler de yakin partner siddetinin
sebepleri arasinda sayilabilir. Ote taraftan bu
gibi sosyal sorunlarla bag etmenin en 6nemli

yollarindan  biri konu hakkinda bilgi
iretmektir.
Kadma  yonelik  siddetin  daha  iyi

anlasilabilmesi, mevcut ya da gegmis siddet
hikayesi olan kadinlara iligskin vakalarin dogru
bigimde yonlendirilmesi saglik ¢aliganlarinin
temel islevleri arasindadir. Bu bakimdan
saglik calisanlarinin algilarin1 sekillendiren
psikolojik  Ozelliklerini saptamak kadina
yonelik siddeti anlamak bakimindan énem arz
etmektedir. Genel adil diinya inanci1 insanlarin
temel olarak diinyanin adil bir yer olarak
algilaylp  algilamadiklarmma iligkin  bilgi
sunmaktadir. Bu bakimdan saglik
calisanlarinin partner siddetine iliskin mitleri
kabul diizeyleri ile diinyanin adil bir yer
olmas1 hakkindaki inanglarinin iliskili olmasi
beklenmektedir. Adil diinya inanci ile ilgili
caligmalarin dort temel alanda toplandig
goriilmektedir. Bunlar; adil diinya inancim
O0lemek icin gelistirilen araglar, tecaviiz ve
siddet gibi olaylarin magdurlarini kiigiimseme
ve degersizlestirme calismalari, bir basa
¢itkma mekanizmasi olarak kavrami ele alan
caligmalar ve kavramm  kiiltirel ve
demografik degiskenlerle ilisisinin incelendigi
aragtirmalar olarak siralanabilir (3). Nitekim
bu ¢aligma da ikinci sirada belirtilen aragtirma
grubuna dahil olarak goriilebilir.  Alan
yazindaki ¢aligmalar adil diinya inanci ve
siddet olaylar1 magdurlarma sorumluluk
yiikkleme arasinda pozitif yonlii anlamli bir
iliskinin oldugunu gostermektedir. Buna gore
insanlar siddet olaylarindan zarar goéren
kisilerin yasadiklar1 olaylar1 bir anlamda
kendileri hak ettigine iliskin bir alg
tasimaktadir (4). Kadmna yonelik siddet

hakkindaki mitlerle iligkili bir diger 6zellik ise
kacinilmaz olarak cinsiyetciliktir. Nitekim
alan yazinda cinsiyet¢ilik ve kadina yonelik
siddet hakkindaki mitlerle iligkili bir¢ok
¢aligma bulunmaktadir.

Saglik calisanlar1 toplumun bir pargast olarak
toplumsal cinsiyet ile ilgili  yerlesik
inaniglardan etkilenirler. Bu inamislardan bir
kism1 maruz kalan kisinin siddeti hak ettigine
yoneliktir (5). Ayrica tip tarihi cinsiyet korl ve
cinsiyetgi tibbi uygulamalardan zengindir
(6,7).

Saglik ¢alisanlarinin cinsel mitlere iligkin
tutumlarin1  dlgmeye yonelik yapilan bir
caligmada  erkek  saglhik  calisanlarinin
kadinlara oranla daha fazla cinsel mite
inandigr  saptanmistir  (8). S6z konusu
caligmada cinsel mitlere iliskin tutumlar
Golbas1 ve arkadaslari tarafindan gelistirilen
Cinsel Mitler Olgegi (CMO) kullamilarak
olciilmiistiir  (9). Olgekte cinsel ydnelim
(6rnek  madde:  Escinsellik  hastaliktir),
toplumsal cinsiyet (6rnek madde: Erkekler
kadinlardan daha rekabetcidirler), yas ve
cinsellik (6rnek madde: Yaslaninca -cinsel
hayat biter), cinsel davramig (6rnek madde:
Cinsel iligkinin her asamasi1 erkegin
kontroliinde olmalidir), mastiirbasyon (6rnek
madde: mastiirbasyon psikolojik problemlere
sebep olur), cinsel siddet (6rnek madde:
Oglanlar tecaviiz magduru olmazlar), cinsel
iligki (6rnek maade: cinsellik cinsel iliski
anlamimna gelir), cinsel memnuniyet (Srnek

madde: Cinsel iliski orgazmla
sonu¢lanmalidir) basliklarini igeren toplam 28
madde  bulunmaktadir. ~ Erkek  saglik

calisanlarin kendi i¢inde evli ve bekar olma
durumlar1 goz Oniine alinarak yapilan
degerlendirmede ise evli ¢alisanlarin bekarlara
oranla daha fazla mite inandig1 sonucu ortaya

cikmigtir (8). Saglik calisanlarinin
Onyargilarisaglik  hizmetlerinin  kalitesinin
diismesine, kadinlarin saglik hizmetinden
faydalanirken ayrimeiliga maruz kalmasina ve
siddete maruz kalankadinlarin  ihtiyag
duydugunda saglik hizmetlerine

basvurmamasina neden olabilir.

Kadinin toplum iginde ve aile hayatinda
karsilastigi siddeti konu alan birgok calisma
bulunmakla birlikte, saglik ¢alisanlarinin ve
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genel toplumun kadina yonelik yakin partner
siddetine iliskin tutumlarin1 6lgmeye yarayan
Tiirkce dilinde bir Ol¢iim aracl
bulunmamaktadir. Bu bakimdan c¢alismamiz
kadina yonelik partner siddeti hakkindaki
mitlerin ~ kabulii ~ dlgeginin  psikometrik
ozelliklerini inceleyerek ~ ve Tiirkce
uyarlamasini yaparak literatiire O6nemli bir
katk: saglayacaktir.

2. Yontem

Bu calisma kesitsel tanimlayict nitelikte bir
gecerlik  ve giivenirlik  g¢aligmasidir  ve

arastirmada geleneksel ornekleme
(convenience sampling) metodunu
kullanilmigtir.  Google forms uygulamasi
kullanilarak iretilen ¢evrim i¢i anket

baglantist ile 2023 yil1 ekim, kasim ve aralik
aylart boyunca sosyal medya duyurulari
aracihigiyla katilimcilara ulagilmistir.  Bu
calisma, Eskisehir Osmangazi Universitesi
Sosyal ve Beseri Bilimler insan Arastirmalar
Etik Kurulu Bagkanligi etik kurulu onayiyla
stirdiirilmiistiir (20.09.2023-2023-13).

2.1. istatistiksel analiz

Toplanan verilerin istatistiksel analizleri SPSS
23.0 (Statistical Package for the Social
Sciences-Sosyal Bilimler igin Istatistik Paketi)
ve Jamovi 2.3.28 kullanilarak yapilmistir (10).
Uygun analizleri saptamak igin verinin normal
dagilim gosterip gostermedigi incelenmistir.
Bunun igin carpiklik ve basiklik degerleri
referans almmustir. Herhangi bir degiskenin
normal dagildiginin  sdylenebilmesi igin
basiklik ve carpiklik degerlerinin  +/-3
araliginda olmasi onerilmektedir (11). Yapilan
analizlere gore verinin normal dagildig
goriilmektedir. Veri setindeki degiskenlerin
carpiklik diizeyleri -1.81 ile -.05 arasinda,
basiklik diizeyleri ise 2.32 ile -.80 arasinda
degismektedir. Calismaya dahil ettigimiz
degiskenler arasinda herhangi bir c¢oklu
iligkisellik olup olmadigini tespit etmek igin
varyans enflasyon faktorii (VIF) kontrol
edilmistir. 2.5 ve tlizerindeki degerler ¢oklu
iligkisellik gostergesi olarak kabul
edilmektedir  (12).  Degiskenlerin ~ VIF
degerleri 1.70 ile 1.06 arasinda degistigi igin
modelde coklu dogrusal baglanti
gozlemlenmemistir. Bu referans degerlerin

uygun oldugu gozlendikten sonra analizler
veriye uygulanmistir. Bir Ol¢im aracinin
giivenirligine alan yazinda yaygin olarak alfa
katsayisinin hesaplanmasiyla ulagilir. Bununla
beraber faktor analizine dayali bir yaklasimla
hesaplanan omega katsayisinin i¢ tutarliligi
saptamak bakimindan daha giiclii oldugunu
ileri siiren ¢aligmalar bulunmaktadir (13). Alfa
ve omega katsayilar1 0 ve 1 arasinda degerlik
almaktadir. Buna gore.70’m  {izerindeki
degerler i¢ tutarlilik bakimindan giivenilir
olarak kabul edilmektedir (13,14). Olg¢iim
araglarmin gecerli olup olmadigini smamak
icin ise ¢esitli yollar  bulunmaktadir.
Acimlayict ve dogrulayict faktdr analizleri
alan yazinda yaygin olarak oOnerilen gecerlik
hesaplama yollaridir. Faktor analizleri yoluyla
Olgiilmesi amaglanan 6zelligin yapisal olarak
bir haritas1 ¢ikarilmig olur. Bu ¢alismada veri
aciklayict faktdr analizine tabii tutulmustur.
Bununla beraber bir 6l¢iim aracinin gegerli
oldugunu soyleyebilmek icin faktér analizleri
yeterli bulunmamaktadir (15). Olgiilmesi
planlanan ozelligin teorik bakimdan iligkili
oldugu ya da alan yazinda daha once iligkili
oldugu rapor edilmis bagka oOzelliklerle
arasinda anlamli diizeyde iliskinin oldugunun
rapor edilmesi gerekmektedir. Bdylelikle
Olclilmesi hedeflenen oOzellik i¢in kuramsal
olarak ya da alan yazinda yaygin kabul
gormiis diger oOzellikler referans noktasi
olarak islev gormektedir. Bu bakimdan bu
calismada kadina yonelik partner siddeti
hakkindaki mitlerin  kabuli (AMIVAW)
Olceginin gegerliginin saptanabilmesi igin
celisik duygulu cinsiyetcilik 6lgegi ve adil
diinya 6l¢egi ile de Sl¢tim alinmigtir.

2.2. Orneklem

Arastirmanin 6rneklemini on sekiz yasindan
biiyiik, iyi derecede Tiirkge bilen, Bursa Sehir
Hastanesi’nde  ¢alismakta olan  saglik
calisanlar1 (doktor, hemsire, saglik memuru,
veri kayit gorevlisi ve diger yardimer saglik
personeli) olusturmaktadir. Tiim katilimcilarin
caligmayla ilgili bilgilendirilmis onamlar
almmustir.

Gegerlik  ve gilivenirlik ¢aligmalarindaki
orneklem buytiklikleri i¢in alan yazinda farkli
yaklagimlar bulunmaktadir. Bunlardan biri
madde basina katilimci hesaplamak (madde
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say1st x 10) seklindeyken baz1 kaynaklar en az
200 katilimcinin bulunmasi gerektigine iliskin
bilgi sunmaktadir (16,17) (Frost, vd, 2007;
Uygur, vd, 2022a). Bununla beraber yapilan
bir gozden gecirme caligsmasinda incelenen
caligmalarin %90’ 1n1n orneklem
biiyiikliigliniin en az 100 kisiden olustugu
bildirilmistir (18,19).

2.3. Ol¢iim araclar

Sosyodemografik veri formu: Arastirmacilar
tarafindan olusturulmustur. Katilimcinin yasi,
cinsiyeti, kiminle yasadigi, aylik geliri,
medeni durumu, meslegi, alandaki deneyimi
gibi  bilgileri icermektedir. Son olarak
katiimcilarin ~ bundan  sonraki  meslek
yasamlart boyunca siddete maruz birakilmig
bir kadin hasta i¢in adli siire¢ baslatma
niyetleri olup olmadigim 6l¢gmeyi amaglayan

onlu likert tipinde cevaplanan bir soru
bulunmaktadir.
Kadma Yonelik Yakin Partner Siddeti

Hakkinda Mitler Olgegi (The Acceptance of
Myths About Intimate Partner Violence
Against Women Scale): Olgek kadina yonelik
yakin partner siddeti ile iliskili onyargili
tutumlar 6lgmektedir. Megias, Toro-Garcia ve
Carretero-Dios tarafindan olusturulmus olan
bu oOl¢cek on bes maddeden olusmaktadir.
Olgek alt1 farkli 6rneklem incelenerek
hazirlanmistir (20). Tek faktorli olan dlgegin
ters puanlanan herhangi bir maddesi
bulunmamaktadir. Ayrica Olgekten alinan
puanlar arttikca kadina yonelik yakin partner
siddeti hakkindaki mitlerin o derecede kabul
edildigi anlagilmaktadir. Bu ¢alismada 6l¢egin
Tiirkge gecerlik ve gilivenirlik caligmasin
yapmak amaglanmigtir. Bu bakimdan o6l¢ek
maddelerinin Ingilizce’den Tiirk¢e’ye gevirisi
arastirmacilar tarafindan yapilmstir.

Ceviri islemi: Calismaya baslamadan Once
6lcegin sahibi (20) Jesus Lopez Megias ile e-
posta aracilifiyla iletisim kurulmus ve izin
almmustir. Bir psikolog, bir psikiyatrist ve bir
Ingiliz Dil ve Edebiyati mezunu tarafindan
bagimsiz olarak Olcek maddeleri Once
Ingilizce’den Tiirkge’ye, ve sonra gevrilen
maddeler tekrar Tiirkce’den Ingilizce’ye
cevrilmistir. Cevrilen ve geri ¢evrilen Glgek
kadima yonelik siddet konusunda calisan,

alanlarinda 10 yildan fazla deneyimi olan 5
uzmana gonderilmis ve ceviriler hakkinda
fikirleri alinmistir. Son olarak arastirma ekibi
kidemli aragtirmacilarin goriiglerini
inceleyerek ve sentezleyerek Tiirkce Olcegin
son halini olusturmustur (EK-1). Ayrica geviri
- geri ceviri siirecinde Tiirkge daha iyi
anlagilmas1 bakimindan bire bir gevrilmeyen
maddelerle ilgili Olgek sahibi ile tekrar
iletisime gecilmis ve onaylanan ceviriler
caligmaya dahil edilmistir.

Celisik Duygulu Cinsiyetcilik Olgegi: Glick
ve Fiske tarafindan 1996 yilinda gelistirilen

Olcegin, Tiirkce gecerlik ve giivenilirlik
caligmasi Sakalli-Ugurlu tarafindan
yapilmistir  (21).  Olgekteki  maddeler,

“Tamamen katiliyorum”, “Biraz katiliyorum”,
“Katiliyorum”, “Karsiyim”, “Biraz karsiyim”,
“Tamamen karsiyim” ifadeleri ile yedili likert
tipinde derecelendirilmigtir (22). Olgegin
karmasik ve diismanca icerikli cinsiyetciligi

Olcen iki faktorii bulunmaktadir. Tersine
puanlanan herhangi bir madde
bulunmamaktadir. Ayrica O6lgegin her iki
faktoriinde alman puanlar yiikseldikce
cinsiyetgilik diizeyinin de arttig
anlasilmaktadir.

Genel Adil Diinya Inanct Olgegi: Orijinal
formu Dalbert tarafindan gelistirilen O6lcegi
Goregenli Tiirkgeye uyarlamistir (23). Dalbert
(1999) olgegin giivenirlik katsayisim1 .78
olarak raporlamistir (24). Bununla beraber
Goregenli Olgegin Tiirkiye’deki  giivenirlik
katsayisin1 .69 olarak bildirmigtir (23).
Olgekte temel olarak insanlarin diinyay: adil
bir yer olarak goriip  gormedikleri
Olciimlenmektedir. “Tamamen katiliyorum”,
“Biraz katiliyorum”, “Katiliyorum”,
“Karstyim”, “Biraz karstyim”, “Tamamen
karsiyim” seklinde likert tipinde puanlanan
olgek, tek faktorlii bir yapida olup toplam alti
maddeden olusmaktadir. Olgekten alinan
puanlar arttik¢a kisilerin daha yiiksek diizeyde
adil bir diinyada yasadiklarina iliskin inang
tagidiklar1 anlagilmaktadir.
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3. Bulgular

3.1. Demografik degiskenlere iliskin
tamimlayici bilgiler
Calismaya toplam 249 kisi katilmistir.

Orneklemin yas ortalamast 39.27 (SS + 9.52)
olup, katilimcilarin %24.7°ini erkekler ve
%75.5’ini  ise kadinlar  olusturmaktadir.
Katilimcilarin medeni durumlar1 ise %28.5
bekar, %69.5 evli ve %2 diger seklindedir.
Saglik calisanlar1 olarak belirlenen 6rneklem
grubu; %30.9°u doktor, %45.8’i hemsire ve

%23.3’ii ise diger paramedik saglik
calisanlarindan olusmaktadir. Ayrica
katilimcilarin - meslekte hizmet verdikleri

stirenin ortalamas1 16.37 yildir (SS £ 10.11).
Katilimcilarin egitim durumlari
incelendiginde ise %4’ linlin lise, %66.7’sinin
lisans ve %29.3’iiniin ise lisansiistli mezunu
oldugu goriilmektedir. Demografik
degiskenlere iliskin tanimlayict bilgiler
cinsiyet gibi kategorik degiskenler i¢in yiizde,
yas gibi siirekli degiskenler igin ise ortalama
ve standart sapma olarak tablo 1’de
sunulmustur.

Tablo 1. Ornekleme ait sosyodemografik degiskenler (n=249)

Degiskenler Ortalama Standart sapma
/ /
Frekans Yiizde
Yas 39.27 +9.52
Cinsiyet Kadin 61 24.5%
Erkek 188 75.5%
Medeni hal Bekar 71 28.5%
Evli 173 69.5%
Diger 5 2.0%
Meslekte hizmet verilen siire (y1l) 16.37 +10.11
Egitim Lise 10 4.0%
Lisans 166 66.7%
Lisansiistii 73 29.3%
Meslek Doktor 77 30.9%
Hemsgire 114 45.8%
Diger 58 23.3%

3.2. Kadina Yonelik Yakin Partner Siddeti Hakkinda Mitler Olgeginin gecerlik ve

giivenirlik analizleri

Kadma Yonelik Yakin Partner Siddeti
Hakkinda Mitler Olgeginin Tiirkge uyarlama
calismast icin cronbach alpha giivenirlik
katsayist hesaplanmig ve Olgek maddeleri
acimlayic1 faktdr analizine tabii tutulmustur.
Veri setlerinin faktor analizine uygun olup
olmadigmi belirlemek icin Kaiser-Meyer-
Olkin (KMO) katsayis1 ve Bartlett testi
kullanilmaktadir. Buna gore KMO
katsayisinin .60’dan biiylik ve Bartlett testinin
anlamli olmasi verilerin faktdr analizine
uygun oldugunu ifade etmektedir (25).
Bununla beraber .50’den biiyik KMO
katsayisinin  da  kabul edilebilir diizeyde
oldugunu ifade eden ¢alismalar bulunmaktadir
(26). Yapilan analizlerde veri setinin KMO
degerinin .82 ve Bartlett test sonucunun

anlamli  oldugu gdzlenmistir  (}2(105)=
1010.43, p= .00). Temel Bilesenler Analizi
yontemi kullanilarak uygulanan agimlayici
faktor analizi sonuglarma gore veri dort
faktorlii bir yapiya uyum saglamigtir. Ancak
yigin grafiginin (scree plot) orijinal Olcekte
oldugu gibi tek faktorli bir yapiya isaret ettigi
goriilmiistiir. Bu sebeple maddeler tek faktore
zorlanarak tekrar analize sokulmustur. En
diisiik faktor yiikiiniin .30’un iizerinde olmasi
ve orijinal calismada da Olgegin tek faktorlii
yap1 sergilemesi sebebiyle tek faktorlii yapi
kabul edilmistir. Ayrica maddeler tek faktore
yiiklendiginde agiklanan varyansin %29.24
oldugu goriilmiistiir. Son olarak .81 Cronbach
Alfa ve .82 McDonald's omega olmak {izere
Olgegin giivenirlik katsayilar1 hesaplanmistir.
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Gegerlik ve gilivenirlik analizlerine iliskin
degerler tablo 2’de paylasiimstir. Olgegin

Tiirk¢e formu eklerde sunulmustur.

Tablo 2. Kadina Yonelik Yakin Partner Siddeti Hakkinda Mitler Olgegine ait Betimleyici istatistikler ve
acimlayici faktor analizi ve giivenirlik analizi sonuglari

Faktor Madde Toplam Madde Madde Ortalama
Yiikleri Korelasyon Silindiginde Silindiginde (SS)
Cronbach a McDonald's ®
Madde 11 .69 .55 .79 0.80 2.88
(1.82)
Madde 12 .65 .53 .79 0.81 2.02
(1.49)
Madde 7 .59 48 .79 0.81 1.85
(1.59)
Madde 2 .59 48 .79 0.81 2.12
(1.66)
Madde 3 .57 48 .79 0.81 241
(1.99)
Madde 10 .56 47 .80 0.81 2.01
(1.42)
Madde 6 .56 45 .80 0.81 2.15
(1.61)
Madde 14 .56 48 .79 0.81 3.44
(2.13)
Madde 15 .54 44 .80 0.81 2.70
(2.02)
Madde 13 .53 42 .80 0.81 2.01
(1.39)
Madde 5 .49 42 .80 0.82 333
(2.22)
Madde 8 48 .39 .80 0.82 2.07
(1.55)
Madde 1 .54 .37 .80 0.82 2.60
(2.21)
Madde 4 .36 28 .81 0.82 3.31
(2.22)
Madde 9 34 26 .81 0.82 333
(2.41)
Agiklanan varyans %29.24
a .81
[0) .82

3.3. Calismadaki degiskenlerin korelasyon degerleri ve kurulan regresyon modeline iliskin

analizler

Calismada yer verilen tim degiskenler
arasindaki iligskiyi incelemek ig¢in yiiriitiilen
Pearson korelasyon analizi tablo 3’te
goriilmektedir. Buna gore Kadina yonelik
partner siddeti hakkinda mitlere duyulan inang
ve adil diinya inanci, diismanca ve celisik
duygulu cinsiyetgilik arasinda olumlu; buna

karsilik siddete maruz kalmig bir kadin hasta
icin adli siire¢ baglatmaya iligkin niyet
arasinda olumsuz iliski bulunmaktadir. Ayrica
celisik duygulu cinsiyetgilik, adil diinya inanci
ve diigmanca cinsiyetgilik ile olumlu yonde
iligkili bulunmustur (p <.01).
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Tablo 3. Calismadaki degiskenlere ait ortalama standart sapma ve korelasyon degerleri

Ortalama 1 2 3 4 5
+
Standart sapma
1. Mitlere duyulan inang 38.22+14.65 1
2. Adil diinya inanci 20.87+8.40 8% 1
3. Diismanca cinsiyetgilik 29.18+12.92 S8** .02 1
4. Celisik duygulu cinsiyetgilik 34.50+12.43 39%* 7R A5HE 1
5. Adli siireg baglatma niyeti 8.75+2.32 -.19%* .05 -.10 -.08 1
**p<.01,*p<.05
Katilimcilarin© bundan  sonraki  meslek maruz birakilmis bir kadin hasta i¢in adli

yasamlart boyunca siddete maruz birakilmig
bir kadin hasta igin adli siire¢ baslatma
niyetlerine iliskin yordayicilar1 belirlemek
amaciyla c¢oklu hiyerarsik regresyon modeli
kurulmustur. Kurulan regresyon modeli tablo
4’te goriilmektedir. Modelde yalnizca partner
siddetine iliskin mitlere duyulan inancin (f=-
.03, t=2.62, p<.05) anlamli bir yordayici
oldugu goriilmektedir [F(4-244)= 2.68,
p<.05]. Buna gore katilimcilarin diismanca (
=.01, t=.03, p>.05) ve ¢elisik (B =-.01, t=-.03,
p>.05) duygulu cinsiyetgilik diizeyleri ve adil
diinya inanclart ( =.02, t=.09, p>.05) siddete

siire¢ baslatma niyetlerini yordamamaktadir.
Ote taraftan katihmcilarin kadina yonelik
yakin partner siddeti hakkinda mitlere
duyduklari inang azaldik¢a meslek yasamlari
boyunca siddete maruz birakilmig bir kadin
hasta icin adli silire¢ baglatma niyetleri
artmaktadir. Ayrica katilimcilarin - meslek
yasamlart boyunca siddete maruz birakilmig
bir kadin hasta i¢in adli siire¢ baglatma
niyetlerindeki degisimin %4’i yakin partner
siddetine iliskin mitlere duyulan inang
degiskeni tarafindan agiklanmaktadir.

Tablo 4. Siddet goren kadm hasta icin adli siire¢ baglatma niyetini yordayan degiskenlerin regresyon

analizi sonuglari

Model B Standart Hata t F R?
Sabit 9.54 .57 16.80 2.68%* .04%*
Mitlere duyulan inang -.03 .01 -21 2.62%*

Adil diinya inanc1 .02 .02 .09 1.36

Diismanca cinsiyetgilik 01 02 .03 42

Celisik duygulu cinsiyetgilik -.01 .01 -.03 -45

* p<.001. **p<.05

4. Tartisma

Bu ¢alismanin 6ncelikli amaci kadina yonelik
partner siddeti hakkinda mitler Olgegini
Tiirkge konusan oOrneklemlere uyarlamaktir.
Bunun i¢in uygulanan analizler &l¢iim
aracinin orijinal formuyla benzer gecerlik ve
giivenilirlik ozelliklerini tagidigini
gostermistir. Ayrica mitlere inanmakla, adil
diinya inanci, dismanca cinsiyetgilik ve
celisik duygulu cinsiyetcilik arasinda pozitif
yonde anlamli iligki bulunmustur. Buna gore;
kisilerin kadina yonelik yakin partner siddeti

hakkinda mitlere duyduklar1 inang arttik¢a
adil diinya inanci, diismanca ve ¢elisik
duygulu cinsiyetgilik diizeyleri de artmaktadir.
Bu bulgular 06lgegin gelistirildigi  6zgiin
calismayla tutarlilik gostermektedir (20). Bu
calismada oldugu gibi ozgiin ¢aligmada da
Olgekten alman puanlar ve cinsiyetgilik
arasinda olumlu bir iliski rapor edilmistir.

Kadina Yonelik Yakin Partner Siddeti
Hakkinda Mitler Olgeginin gelistirildigi 6zgiin
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calismanin sonuglarindan bir digeri ise failin
sorumlulugunu  azaltmak ve  magduru
suclamanin olgekten alinan yiiksek puanlarla
iligkili olmasidir. Bu c¢alismada magduru
suclamak ve failin sorumluluguyla iliskili veri
toplanmamuistir. Bununla beraber katilimcilara
genel adil diinya inanci 6lgegi sunulmustur.
Adil diinya inanci kuramina gore insanlar,
iyilerin mikafatlandirildigt buna karsilik
kotiilerin ise bagina koti seyler geldigi bir
diinyada yasadiklarina inanmak isterler (27).
Sasmaz bir adalet sisteminin varligina
duyulan bu inan¢ kisilerin diinyayr daha
ongoriilebilir ve gilivenli algilayabilmelerine
hizmet etmektedir. Alan yazinda adil diinya
inancina iliskin arastirma sonuglari
incelendiginde, adil bir diinyada yasamaya
iligkin inang¢ arttikca, magduru suglama ve
bulundugu durumdan onu mesul goérme
diizeyinde de artma oldugu goriilmiigtiir (28)
(Akgiin, 2019). Bu bakimdan bu calismada
kullanilan adil diinya inanci ol¢limii dolayli

olarak  failin  sorumluluguyla  iligkili
goriilebilir. Bu bakis acisiyla
degerlendirildiginde, bu c¢aligmada fail

sorumluluguna iliskin bulgular olmasa da adil
diinya inanc1 ve kadina yonelik partner siddeti
hakkindaki mitlere duyulan inang arasinda
olumlu iligki bulunmasi 06zglin aragtirma
sonuclariyla tutarlilik olarak
degerlendirilebilir.

Kadina yonelik partner siddeti hakkinda
mitler Slgeginin  psikometrik  6zelliklerini
incelemenin yani sira bu calismada partner
siddeti magduru bir vaka igin saglk
calisanlarinin adli siireg baslatma niyetlerini
yordayan degiskenleri saptamak
amaglanmistir.  Yapilan  analizler siddet
magduru bir kadin hasta icin adli siire¢
baglatma niyetini yalnizca kadma yonelik
partner siddeti hakkindaki mitlere duyulan
inancin anlaml olarak yordadigini
gostermigtir. Sonuglara gore cinsiyetgilik ve
adil diinya inanci siddet gérmiis kadin vaka
icin adli silire¢ baglatma niyetini anlamh
diizeyde yordamamaktadir. Oysa kadina
yonelik siddet alan yazininda adil diinya
inanc1 ve cinsiyetcilik gibi degiskenler
aciklama gilicli bakimindan yaygin olarak
kabul edilen iki degiskendir. Bu sonug,
Olcegin alan yazin igin ne kadar Onemli
oldugunu kanitlar niteliktedir.

Saglik  caliganlari siddet  olaylarinin
raporlanmasi1  bakimindan partner siddeti
vakalarinda ©Onemli bir role sahiptirler.
Dolayisiyla saglik c¢alisanlarinin  partner
siddeti gbérmils kadin vakalara hizmet
sunmalar1 konusunda hangi degiskenlerin rol
oynadigini incelemek biiyiik Onem
tasimaktadir. Ote taraftan saglik ¢alisanlarmin
sosyal  sorunlart1  bildirmeleri = mesleki
sorumluluklaridir. Bu  bakimdan  bu
sorumluluklarim1 yerine getirmek konusunda
etkili olan faktorlerin arastirilmasi halk
sagligia olumlu etki edecektir.

Kadina yonelik partner siddeti uluslar arasi
diizeyde bir sosyal problemdir. Bu siirece
katkida bulunan tiim Ogelere iliskin bilgi
uretmek partner siddeti igerikli sorunlara
¢Oziim Onerileri gelistirebilmek i¢in temel sart
gibi goriinmektedir. Bu bakimdan bu ¢aligma
Tiirk¢e konusan 6rneklemlerde kadina yonelik
yakin partner siddeti ¢aligmalarinda ise
kosulacak yeni bir degiskeni alan yazina
kazandirmustir.

Calismanin en Onemli eksigi olarak
goriilebilecek  kismi  ise  Orneklemidir.
Orneklemin  biiyiik ~ kismmm1  kadmlar

olusturmaktadir. Ote taraftan yine &rneklem
yalnizca saglik caliganlarimi icermektedir. Bu
bakimdan sonuglarin genellenebilirligi
siirhidir. Saglik calisanlarmin yani sira kadina
yonelik siddet konusunda gorev alan kolluk
kuvvetleri, hukuki silireglerde gorev alan
avukat, biiro personeli, hakim gibi meslek
gruplarinin da calismaya dahil edilmesi elde
edilen sonuglar1 zenginlestirecegi gibi ¢aligma
sonuglarmin genellenebilirlik diizeyine de
katkida bulunacaktir. Bu bakimdan sonraki
arastirmalar i¢in farkli 6rneklem gruplaryla
orneklem biyiikliikleri arttirilarak ¢aligmak
onerilebilir.  Ote taraftan daha fazla
katillmciya  ulagsmakla  ilgili  zorluklar
sebebiyle 249 kisiye ulasildiktan sonra veri
toplama asamasi sonlandirilmistir.  Ayni
sebeple caligmaya dogrulayic1 faktor analizi
ve test tekrar test uygulamasi yapilmamustir.
Ayrica bu c¢alismada cinsiyetcilik ve adil
diinya inanci gibi bireysel Ozellikler ele
almmustir. Oysa siddet magdurlariyla ¢aligan
gruplar i¢in  glvenlik gibi  durumsal
degiskenler de biiylik 6nem tasimaktadir. Bu
bakimdan sonraki ¢aligmalarda  sosyal
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baskinlik yonelimi gibi bireysel 6zellikler ya
da gilivenlik gibi calisma kosullarina atifta
bulunan durumsal degiskenleri arastirmaya
dahil etmek konuyla ilgili daha zengin bilgi
iiretmeye yardimci olabilir. Tiim smirliliklara
ragmen bu arastirma bilgimiz dahilinde
Kadina Yonelik Partner Siddeti Hakkindaki
Mitlerin Kabulii Olgegi’nin Tiirkge formunun
kullanildigr ve psikometrik ozelliklerinin
incelendigi ilk c¢aligmadir. Bu bakimdan test
tekrar test, dogrulayici faktdr analizi gibi
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Elevated Serum Levels of Inducible Nitric Oxide Synthase, Monocyte Chemoattractant

Protein-1, and Cyclooxygenase-2 In Patients with Lung Cancer
Akciger Kanserli Hastalarda indiiklenebilir Nitrik Oksit Sentaz, Monosit Kemoatraktan Protein-1 ve
Siklooksijenaz-2'nin Yiiksek Serum Diizeyleri
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Abstract: Lung cancer is a malignant lung tumor characterized by uncontrolled cell growth in lung tissue. Genetic and epigenetic
abnormalities can be seen in lung cancer. These abnormalities can lead to activation of oncogene and inactivation of tumor
suppressor genes. Inflammation is a powerful mediator of cancer development. Pulmonary inflammation may play a role in the
initiation or progression of cancer. The main mediator of inflammation is inducible nitric oxide synthase (iNOS), which synthesizes
nitric oxide from L-arginine. Monocyte chemoattractant protein-1 (MCP-1) is one of the important chemokines that regulate the
migration and infiltration of monocytes/macrophages. It has been determined that MCP-1 plays an important role in lung allergic
inflammation, lung leukocyte infiltration and bronchial hyperresponsiveness in the pathogenesis of asthma. Cyclooxygenases
(COX) are responsible for prostaglandin production from arachidonic acid. They contribute to inflammation-induced
carcinogenesis. COX2 is the enzyme responsible for inflammation induced by inflammatory stimuli, hormones and growth factors.
In line with the information given, in this study, serum levels of COX2, iNOS and MCP-1 were determined using the ELISA
method in 90 (36 adenocarcinoma, 36 squamous cell, 18 small cell carcinoma) lung cancer patients and 90 healthy control
individuals. It was determined that COX2, iNOS and MCP-1 serum concentrations in lung cancer patients were significantly higher
than in control individuals (p<0.001). However, no statistically significant difference was detected between lung cancer histological
subtypes (p>0.05). It is thought that our findings may contribute to early diagnosis and development of new treatments for lung
cancer.

Keywords: Lung Cancer, Inflammation, iNOS, MCP-1, COX2

Ozet: Akciger kanseri, akciger dokusunda kontrolsiiz hiicre biiyiimesi ile karakterize kotii huylu bir akciger timériidiir. Akciger
kanserinde genetik ve epigenetik anormallikler gériilebilir. Bu anormallikler, onkogenin aktivasyonuna ve tiimér supresor genlerin
inaktivasyonuna neden olabilir. inflamasyon kanser gelisiminde giiglii bir aracidr, tiimériin biiyiimesine ve viicuda yayilmasina
yardimei olur. inflamatuar hiicrelerden salman reaktif azot veya oksijen tiirleri DNA'ya baglanabilir ve genetik degisikliklere neden
olabilir. Boylece, pulmoner inflamasyon kanserin baglamasinda veya ilerlemesinde rol oynayabilir. inflamasyonun ana aracis1, nitrik
oksidi L-arginin‘den sentezlenen indiiklenebilir nitrik oksit sentazdir (iNOS). iNOS'un tiimér ilerlemesindeki rolii ¢ok karmagiktir,
hem promotér hem de inhibitor etkiler belirlenmistir. Akut ve kronik inflamatuar reaksiyonlarda lokosit gocii ve kemokinlerin
aktivasyonu o6nemli fonksiyonlardir. Monosit kemoatraktan protein-1 (MCP-1), monosit/makrofajlarm migrasyonunu ve
infiltrasyonunu diizenleyen 6nemli kemokinlerden biridir. MCP-1'in astim patogenezinde akciger allerjik inflamasyonu, akciger
lokosit infiltrasyonu, brons asir1 duyarliligi ve eozinofillerin alinmasinda onemli rol oynadig: tespit edilmistir. Siklooksijenazlar
(COX), arasidonik asitten prostaglandin iiretiminden sorumludur. Prostaglandinlerin sentezi inflamatuar bélgede 6nemli dlglide
artar. Ayrica, inflamasyona bagl karsinogeneze katkida bulunurlar. Siklooksijenaz 2 (COX2), inflamasyon uyaranlari, hormonlar ve
biiyiime faktorleri tarafindan indiiklenen inflamasyondan sorumlu olan enzimdir. Verilen bilgiler dogrultusunda bu ¢alismada,
COX2, iINOS ve MCP-1’in serum seviyeleri 90 (36 adenokarsinom, 36 skuamoz hiicreli, 18 kiigiik hiicreli karsinom) akciger kanseri
hastasi ve 90 saglikli kontrol bireyde ELISA yontemi kullanilarak belirlendi. Akciger kanserli hastalarda COX2, iNOS ve MCP-1
serum konsantrasyonlarinin kontrol bireylere gore anlamli derecede yiiksek oldugu belirlenmistir (p<0.001). Ancak akciger kanseri
histolojik alt tipleri arasinda istatistiksel olarak anlamh fark tespit edilememistir (p>0.05). Bulgularimizin akciger kanserinde erken
teshise ve yeni tedavilerin gelistirilmesine katkida bulunabilecegi diistiniilmektedir.
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1. Introduction

The most prevalent form of cancer in the
world, lung cancer has a high prevalence
and is the main factor in both men's and
women's cancer-related deaths. It is
acknowledged that smoking, asbestos,
radon, chromium, nickel, cadmium, and
cobalt exposure at work and in the
environment as well as a family history of
the disease all contribute to its genesis. Over
the past ten years, significant advancements
in our knowledge of the genetics of lung
cancer, the immune system's role in the
prevention of lung cancer, and lung cancer
therapy choices have led to significant
improvements in lung cancer epidemiology
and prevention. Nevertheless, despite these
advancements, lung cancer continues to be
the leading cause of cancer deaths and will
continue to be a serious health issue that will
worsen globally in the years to come due to
smoking's rising prevalence on a global
scale as well as exposure to environmental
and industrial carcinogens (1, 2).

Squamous cell carcinoma, adenocarcinoma,
small cell carcinoma (SCLC), and large cell
carcinoma are the four main histological
forms of lung cancer. The majority of lung
carcinomas, or about 80% of them, are non-
small cell lung cancers (NSCLC) (3, 4).
Innate and adaptive immune cells become
active when there is inflammation, which is
an old, developed process. Inflammation
plays a crucial function in host defense
against pathogens, but it is also crucial for
tissue remodeling, repair, and regeneration.
It is also necessary for the regulation of
tissue homeostasis. Inflammation and the
immune system play a role in the onset,
spread, and management of cancer,
according to current research. Tumor growth
and the development of cancer are both
aided by inflammation. The inflammatory
tumor microenvironment is created when
cancer cells interact with the stromal and
inflammatory cells nearby (TME). The
phenotypic and functional characteristics of
TMIJ cells can alter often (5).

One of the hallmarks of cancer is
inflammation. COX2 (cyclooxygenase-2) is
a significant role in regulating the
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progression of cancer, including colon
cancer, stomach cancer, esophageal cancer,
lung cancer, breast cancer, and skin cancer.
COX2 is a key inflammatory component. It
has also been demonstrated that aspirin can
slow tumor growth by inhibiting COX2
expression. Through a variety of molecular
processes, COX2 regulates tumor growth as
a  significant  biological = component.
Prostaglandin E2 (PGE2), which is produced
as a result, is catalyzed and promotes the
EGFR-ERK pathway, hence promoting
tumor growth. By increasing the production
of BCL-2 and decreasing the cleavage of
caspases, it can also prevent tumor cells
from dying. Additionally, via regulating
neutrophil infiltration and macrophage
activity, COX2 can suppress the immune
system. Although research has demonstrated
that COX2 is significantly expressed in a
variety of cancers and is crucial for the
formation of malignancies, the specific
regulatory mechanism of COX2 in cancer
cells is still unknown (6).

Inducible nitric oxide synthase (iNOS),
which produces nitric oxide (NO) from L-
arginine, is a key modulator of immune
activation and inflammation and is present
in most human illnesses. Numerous
pathologies including sepsis, cancer, and
neurodegeneration have been linked to
diseases where iNOS is overexpressed or
dysregulated (7).

The cytotoxic impact of nitric oxide is
mediated via nitric oxide derivatives. Nitric
oxide derivative-induced post-translational
changes control the survival or demise of
cancer cells. Nitric oxide derivatives act as a
mediator for nitric oxide's genotoxic action.
Increased levels of reactive nitrogen species,
alteration in redox balance, and dysregulated
redox signaling are common features of
cancer progression and chemoresistance (8).

Chemokines are a class of chemoattractant
regulatory proteins with a weight range of 8
to 12 kDa. By attaching to their receptors,
moving leukocytes, and increasing their
effects, chemokines are essential for
controlling immunological responses and
inflammation. Innate immune cells are
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enlisted by chemokines as the initial line of
defense. The impacts of other mediators
(lipids, minerals, peptides, and other
chemoattractants) in the inflammatory space
are then integrated by these cells. The
epithelial-mesenchymal transition (EMT),
motility, invasion, and metastasis are all
impacted by these actions. A
microenvironment of chemokines generated
by cancer cells and leukocyte subtypes leads
to the manifestation of inflammatory cancer.
Depending on the makeup/stages of cancer,
the effect of chemokines can be beneficial or
detrimental, homeostatic or inflammatory.
Their primary duty is to ensure that immune
cells are transported in a coordinated manner
to the area of inflammation (9).

The CC chemokine superfamily member
monocyte chemotactic protein (MCP-1) is
essential for attracting and activating

Pro-inflammatory
Mediators

Chronic
inflammation

Lung Cancer

(TNF-a,IL-1B,MCP1)

monocytes during angiogenesis and acute
inflammation. MCP-1 is expressed by a
number of cell types in the human lungs,
including  macrophages,  endothelium,
bronchial epithelial, and smooth muscle
cells (10).

In the case of chronic inflammation,
proinflammatory mediators, TNF-a, IL-1p,
and MCP-1 can reach the lungs, which can
induce inflammation in the lung and the
expression of COX-2 and iNOS is up-
regulated. As a result of an inflammatory
stimulus, transcription of genes such as
cytokines, chemokines and cyclooxygenases
is activated in the nucleus. These genes may
mediate lung cancer development and
progression by inducing proliferation,

angiogenesis, and Epithelial Mesenchymal
Transition (EMT) or inhibiting apoptosis
(11) (Figurel).

Lung inflammation
is triggered

COX2 and iNOS
expression up-regulated

1

Proliferation f
Angiogenesis T
EMT ?
Apoptosis l

Figurel. Role of inflammatory molecules COX2, iNOS and MCP1 in lung cancer development (Figure drawn in

accordance with reference (11))

In light of the information given, our study was planned to determine the relationship between
lung cancer and serum levels of COX2, iNOS, and MCP-1 proteins, which are effective in the
inflammatory process. In addition, these proteins have been planned with the thought that they
will help in the early diagnosis and determination of therapeutic targets in lung cancer.

2. Materials and Method

2.1. Determination of study groups

This study was made after the approval of
the Eskisehir Osmangazi University Clinical
Research Ethics Committee with the ethics
committee decision numbered 2018/12. A
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total of 90 patients, 36 squamous cell
carcinoma, 18 small cell carcinoma, and 36
adenocarcinomas, who applied to the
Eskisehir Osmangazi University Faculty of
Medicine Education Practice and Research
Hospital Chest Diseases outpatient clinic
and agreed to participate in the study, were
included in the study. For the control group,
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90 healthy individuals who applied to the
Eskisehir Osmangazi University Faculty of
Medicine Education Practice and Research
Hospital Chest Diseases outpatient clinic
with various complaints and were not found
to have any malignancy after the clinical
examination, had no other chronic diseases
and agreed to participate in the study were
included. The blood taken from the patient
and control groups was taken into 4 ml gel,
vacuumed, disposable, endotoxin-free tubes
and kept at room temperature for 2 hours,
then centrifuged at 2500 rpm for 15 minutes
at 4°C and the supernatant (serum) part was
separated. Samples were stored at -80 °C
until assayed.

2.2.Determination of serum COX2,
iNOS, MCP1 and levels

Human COX2, iNOS, and MCP-1 Elisa kits
(Elabscience Biotechnology Co., Ltd.) were
used to determine the levels of COX2,
iNOS, and MCP-1 in serum. First, samples,
reagents, and standards were prepared, and
then the reaction steps were carried out
according to the kit protocol as follows.

Finally, using a microplate reader (Thermo,
MULTISKAN GO) set to 450 nm, the
optical density (OD) of each well was
calculated simultaneously. According to the
developed standard curve, the data were
computed and expressed as pg/ml or ng/ml.

2.3. Statistical evaluation of data

All analyzes were performed with the IBM
SPSS Statistics 21 package program, and p-
values less than 0.05 were considered
substantial in all analyzes. Statistical
evaluation results of protein levels of patient
and control individuals are presented in
Tables 1 and 2 as mean+standard deviation
(M£SD).

3. Results

Serum COX2, iNOS, and MCP1 levels were
evaluated between lung cancer and control
groups, and a statistically substantial
difference was found (p<0.001) (Table 1). In
addition, COX2, iNOS, and MCP1 serum
levels were found to be substantially higher
in lung cancer patients compared to control
individuals.

Table 1. Serum COX2, iNOS, and MCP1 Levels in Lung Cancer and Control Subjects

Group n COx2 Statistic iNOS Statistic MCP-1 Statistic
(ng/ml) (ng/ml) (pg/mL)

Control 90 2,40 £ 1,60 189,74 + 96,25 11,50 + 3,04

(M % SD)

Lung Cancer 90  676=1,71  P<0001 307,38 + 126,16 p<0,001 44,71 £ 8,61 p<0,001

(M % SD)

When COX2 serum levels were compared levels were also evaluated between

between lung cancer subgroups, no
substantially significant difference was
found (p=0.117). Likewise, iNOS and MCP1

subgroups, and no substantial difference was
detected (p=0,274, p=0,282) (Table 2).

Table 2. Comparison of serum COX2, iNOS, and MCP-1 levels among lung cancer groups

Lung Cancer

Statistic

(M = SD)

) @ @)

Squamous cell Small cell carcinoma Adenocarcinoma P
Group carcinoma (n=18) (n=36)

(n=36)
COx2 6,59 + 1,69 7,51 +1,71 6,56 £ 1,68 p=0,117
(ng/ml)
iNOS 309,08 £151,92 267,30 52,31 325,25+ 117,96 p=0,274
(ng/ml)
MCP-1 44,54 £7,21 42,19 £8,05 46,14 +9,97 p=0,282
(pg/mL)
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4. Discussion

Our present understanding of immune
system inflammation during carcinogenesis
can be summed up as follows: Immune
surveillance and the immunological
sculpting of tumor heterogeneity are made
possible by immunity's anti-tumorigenic
role. Pro-tumorigenic inflammation, on the
other hand, fosters cancer by obstructing
anti-tumor immunity, modifying the tumor
microenvironment to a more permissive
state, and directly delivering tumor-
promoting signals to cancer cells and
epithelial cells (5).

The majority of human malignancies have
excessive  Cyclooxygenase-2 (COX2)
expression, however, its specific regulation
mechanism in cancer cells is yet unknown.
Dai et al. In 2019, they determined the
expression of COX2 and BPTF in lung
cancer cell lines, mouse tumor tissues, and
human samples in their study that aims to
identify new regulatory factors that bind to
the COX2 promoter and regulate COX2
expression and cancer cell growth. It was
discovered that BPTF and COX2
expressions in lung cancer patient tumor
tissues were positively correlated and that
high BPTF and COX2 expressions were
linked to a poor prognosis. Western blot and
RT-PCR analyses examined the expression
of BPTF and COX2 in NSCLC cell lines,
and it was determined that BPTF and COX2
were highly expressed in both A549 and
NCI-H460 lung cancer cell lines. Study
results showed that BPTF cooperates with
p50 (NF-xB) to regulate COX-2 expression
and lung cancer growth, suggesting that the
BPTF/p50/COX2 axis may be a potential
therapeutic target for lung cancer (6).

Tumor-associated macrophages (TAMs)
play role in several mechanisms of tumor
biology including oncogenesis, drug
resistance, and tumor immune escape as well
as tumor metastasis. It has been determined
that TAMs in osteosarcoma (OS) patients
can support OS cell migration and invasion
and induce epithelial-mesenchymal
transition (EMT) by regulating COX-2,
MMPY, and phosphorylated STAT3. In
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addition, the anti-metastatic effect of COX2
inhibition was determined by suppressing
COX2  expression, EMT  activating
transcription factors, and STAT3 pathway
both in vitro and in vivo. The results of the
study also indicated that the COX2 inhibitor
aspirin can substantially reduce the risk of
lung metastases in vivo. These findings
show that TAMs and COX2 may be
potential targets for future anti-metastatic
therapy (12).

Parallel to this knowledge, our investigation
discovered that lung cancer patients had
substantially higher COX2 protein levels
than healthy controls. TAMs, as was
previously discussed, are crucial in altering
the tumor microenvironment and fostering
tumor spread. Lung cancer cells have been
found to respond favorably to ginsenoside
Rh2 (G-Rh2), a monomeric molecule
isolated from ginseng. It is still unknown,
nevertheless, whether G-Rh2 can influence
how TAMs differentiate and interact with
the surrounding tissue. Tumor necrosis
factor-alpha (TNF-a) and inducible nitric
oxide synthase (iNOS) were found to be
highly up-regulated in macrophages in a
study looking into how G-Rh2 regulates the
macrophage phenotype and affects the
migration of non-small cell lung cancer
(NSCLC) cells (13).

In our study, iNOS protein levels were found
to be substantially higher in lung cancer
patients than in control individuals.

Nitric oxide (NO) is a lipophilic, widely
distributed, and transient physiological
messenger that controls a number of vital
physiological processes, including apoptosis,
respiration, cell migration, and vasodilation.
The conversion of L-arginine, NADPH, and
oxygen into NO, L-citrulline, and NADP is
catalyzed by all isoforms of NOS. NO can
affect cells in c¢cGMP-independent ways,
such as through cGMP-induced
posttranslational changes to cysteine and
tyrosine residues. It also encourages mixed
disulfide formation, altered protein function,
altered cell cycle checkpoints, apoptosis, and
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DNA repair, all of which are connected to
gene transcription, genotoxic lesions, altered
protein oxidation processes, and DNA repair.
NO makes tumor cells more susceptible to
chemotherapy agents. Hypoxia-inducible
factor-1 and p53 are involved in the control
of the stress response in response to the
numerous effects of NO in the tumor
environment, which frequently cause growth
arrest, apoptosis, or adaptation in cells (14).

The potent monocyte-attracting chemokine
MCP-1/CCL2 actively attracts monocytes to
inflammatory and neoplastic sites. MCP-
1/CCL2 can be produced by a variety of
cells in the tumor microenvironment in
response to various stimuli. It has been
determined that microvesicles (MV)
produced from lung tumor cells stimulate
macrophages to release MCP-1/CCL2,
which attracts monocytes that develop into
macrophages that promote metastasis. These
specialized macrophages foster the spread of
lung cancer by producing a pre-metastatic
inflammatory milieu that is essential for the
survival and colonization of migrating
tumorigenic cells (15).

In the tumor microenvironment, mast cells
are commonly activated. Depending on the
type of tumor, they can perform both pro-
and anti-tumorigenic roles. The tumor
microenvironment is known to contain a
number of soluble factors that can regulate
mast cell activation and recruitment.
However, it is still unknown how mast cells
are activated by tumor cells. Whether human
mast cells interact with tumor-derived
microvesicles (TMV) from non-small cell
lung cancer (NSCLC) cells, activate them to
release cytokines, and affect their capacity to
migrate, was the subject of a study.
According to the study, the main receptors
for PKH67-labeled TMV isolated from
NSCLC cell lines were mast cells. Uptake of
TMV released from NSCLC cell lines or
surgical lung tissue samples resulted in
increased ERK phosphorylation, enhanced
mast cell migration ability, and the release of
cytokines and chemokines such as TNF-a
and MCP-1. These data are consistent with
the conclusion that TMV has the potential to
affect mast cell activity and thus influence
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tumorigenesis through increased cytokine
and chemokine release (15).

Monocyte chemotactic protein-1 (MCP-1),
is a potent adipokine that is also expressed
in adipose tissue and is positively linked
with body obesity. Fat accumulation is a
strong indicator of poor health outcomes
because adipose tissue produces
proinflammatory adipokines that are linked
to many pathological processes, including
cancer. To test the idea that MCP-1 produced
by adipose tissue contributes to metastasis,
male adipose MCP-1 knockdown (MCP-1 -
/-) and wild-type (WT) mice were fed either
the standard AIN93G diet or a high-fat diet
(HFD) comprising 16% or 45% energy from
soybean oil. In comparison to the equivalent
controls, MCP-1 mRNA and protein levels
in adipose tissue were lower after adipose
MCP-1 knockdown. HFD enhanced the
number of lung metastases that formed in
WT mice. When WT mice were fed the
AIN93G diet compared to MCP-1 -/- mice
fed the HFD, the number of metastases was
greater. MCP-1 -/- animals developed fewer
metastases overall than WT mice, regardless
of diet. Adipose MCP-1 -/- animals
displayed lower plasma levels of insulin,
proinflammatory adipokines, and angiogenic
markers as compared to WT mice. These
results suggest that adipose MCP-1 decrease
may lead to the down-regulation of
inflammatory and angiogenic pathways
during the development of cancer. This
study concluded that adipose MCP-1 deficit
reduces LLC's ability to metastasize to the
lungs and supports the idea that MCP-1
produced by adipose tissue aids in the spread
of cancer (16).

Similarly, in our study, it was determined
that MCP-1 level increased substantially in
lung cancer patients compared to control
individuals. However, no difference was
determined in MCP1 serum levels between
the groups.

5. Conclusion

Cancer biology is evolving from a "cancer
cell-centered" perspective to a more
comprehensive idea that assesses cancer
cells with their environment, placing them in
a network of stromal cells made up of
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fibroblasts, vascular cells, and inflammatory
immune cells that make up the tumor
microenvironment.

To learn more about the mechanisms
underlying potential cancer treatments and
prevention measures, numerous immune
system studies, including those on cancer
vaccines, anti-cancer immune cells, different
types of immunotherapy, anti-cancer
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The Treatment of Steroid-Refractory Severe Gastrointestinal Acute Graft-Versus-Host
Disease in Children after Allogeneic Hematopoietic Stem Cell Transplantation: A

Single-Center Experience
Allojeneik Hematopoietik Kok Hiicre Transplantasyonu Sonrasi Cocuklarda Steroide Direncli Siddetli
Gastrointestinal Akut Graft-Versus-Host Hastaliginin Tedavisi: Tek Merkez Deneyimi

YUtku Aygiines, 2Barbaros Karagiin, ‘ilgen Sagmaz, Ali Biilent Antmen, *Goékhan Tiimgor

Acibadem Adana Hospital, Department of Pediatric Hematology-Oncology & Bone Marrow Transplantation,
Adana, Tiirkiye.

2Department of Pediatric Hematology-Oncology, Adana City Training and Research Hospital, Adana, Tiirkiye.
®Department of Pediatric Gastroenterology, Cukurova University Faculty of Medicine, Adana, Tiirkiye.

Abstract: Acute graft-versus-host disease is a common complication of allogeneic hematopoietic stem cell transplantation and is a
major cause of morbidity and mortality. Systemic steroid therapy is the first-line treatment for acute graft-versus-host disease,
although about half of patients will become refractory to treatment. We aimed to evaluate treatment options by reviewing available
alternatives for patients with steroid-refractory acute graft-versus-host disease by comparing data from recently published studies.
We retrospectively studied the safety and efficacy of treatment in 22 children with steroid-dependent/refractory acute GVHD
between the years 2010 and 2023. Seven (31.8%) out of 22 patients with acute graft-versus-host disease were still alive. The seven
surviving patients have been followed for an average of 1141 (+403) days. 15 non-responders with grade I11/IV acute graft-versus-
host disease died from causes associated with acute graft-versus-host disease and/or other conditions. Among 15 patients who died,
the number of patients who received all three treatments, MSC, ECP and infliximab, was 5 (33%). The most common cause of death
was infection (8 cases in 15 patients, 53.3%). Other causes of death were gastrointestinal hemorrhages (n=5, 33.3%), and
intracranial hemorrhages (n=2, 13.3%). When factors causing morbidity were evaluated, it was observed that three patients
developed posterior reversible encephalopathy syndrome, two patients developed hepatic veno-occlusive disease, and one patient
developed hypertension. The estimated probability of survival after 1 year was 31.8%, and the median survival was 655 days. We
believe that it would be crucial to show the safety and efficacy of novel treatments in comprehensive, randomized clinical trials.
Anahtar Kelimeler: Allogeneic hematopoietic stem cell transplantation, graft-versus-host disease, pediatric.

Ozet: Akut graft-versus-host hastaligi, allojeneik hematopoietik kok hiicre naklinin yaygin bir komplikasyonu olup énemli bir
morbidite ve mortalite nedenidir. Sistemik steroid tedavisi, akut graft-versus-host hastalig: i¢in ilk basamak tedavidir, ancak
hastalarin yaklagik yarisi tedaviye direng gosterebilmektedir. Akut graft-versus-host hastaligi igin giivenli ve etkili tedavilerin
kesfedilmesi, allojeneik kok hiicre nakli yapilan hastalarin sayisi arttik¢a, 6zellikle durumu sistemik steroid tedavisine direngli hale
gelenler i¢in daha 6nemli hale gelecektir. Yakin zamanda yayinlanmis galismalardan elde edilen verileri karsilastirarak, steroide
direngli akut graft-versus-host hastaligi olan hastalar i¢in mevcut alternatifleri gozden gegirerek tedavi segeneklerini
degerlendirmeyi amagladik. 2010-2023 yillar1 arasinda steroide bagimli/refrakter akut graft-versus-host hastalig: olan 22 ¢ocukta
tedavinin giivenligini ve etkinligini retrospektif olarak inceledik. Akut graft-versus-host hastaligi olan 22 hastanin yedisi (%31,8)
hayatta kaldi. Hayatta kalan hastalarin takip giin sayisi ortalama 1141 (+403) idi. Evre 11I/IV akut graft-versus-host hastaligina
sahip, tedaviye yanit vermeyen 15 hasta farkli nedenlerden dolay: 6ldii. En sik 6liim nedeni enfeksiyondu (16 hastada 8 vaka,
%53,3). Diger 6lim nedenleri arasinda mide-bagirsak kanamasi (n=5, %33,3) ve kafa i¢i kanama (n=2, %13,3) yer aldi. Ayrica
morbiditeye neden olan faktorler degerlendirildiginde i¢ hastada PRES sendromu, iki hastada hepatik veno-okluzif hastalik ve bir
hastada hipertansiyon gelistigi goriildii. 1 y1l sonra tahmini hayatta kalma olasilig1 %31,8 ve ortalama hayatta kalma siiresi 655
gindii. Steroide direngli akut graft-versus-host hastaliginda kombinasyon tedavi yontemlerinin etkisini retrospektif olarak
degerlendirdik. Yeni tedavilerin giivenligini ve etkinligini kapsamli, randomize klinik aragtirmalarla gostermenin 6nemli olacagimi
diisiiniiyoruz
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Steroid-Refractory Severe Gastrointestinal Acute Graft-Versus-Host Disease

1. Introduction

For patients with hematological malignancies,
allogeneic hematopoietic stem cell
transplantation (allo-HSCT) is a commonly
used method that often serves as the only
curative therapeutic option. A key factor in
eliminating malignant cells is the graft-versus-
leukemia effect (GVL), which is mediated by
donor lymphocytes (1). Graft-versus-host
disease (GvHD), a condition where the
recipient's tissue is recognized as foreign by
the donor T cells, is a potentially fatal side
effect (2). Despite prophylaxis, acute graft-
versus-host disease (aGvHD) may still
develop in HSCT recipients and primarily
occurs in the skin, gastrointestinal system, and
liver. The degree of involvement at each target
organ determines the clinical diagnosis and
overall clinical grade of aGvHD (3). In
previous research (4), human leukocyte
antigen disparity, which results in matched
grafts having lower rates of aGvHD than HLA
(human leukocyte antigen) -mismatched
grafts, has been found to be one of the most
significant risk factors for developing aGvHD.
The age of the donor, sex mismatch, and the
myeloablative regimen employed are other
variables that may raise the risk of developing
aGVvHD. In pediatric patients, the incidence of
grade II to IV acute GvHD ranges from 40%
to 52% of recipients from an unrelated donor,
depending on factors such as the degree of
donor and recipient HLA mismatch and is
approximately 27% after hematopoietic stem
cell transplantation from an HLA-identical
sibling (5-7). Systemic corticosteroid therapy
is the standard first-line treatment option for
aGvHD (8). However, for acute GvHD, it was
seen that approximately one-third of pediatric
patients may not respond to first-line
treatment 9). Due to profound
immunosuppression and long-lasting GvHD,
steroid-refractory aGvHD has a significant
rate of mortality even with intensive treatment
with additional immunosuppressive therapy

(6).

In this single-center retrospective study, we
aim to evaluate the feasibility and efficacy of
treatment modalities in patients with aGvHD
after HSCT.

2. Materials and Methods

A total of 27 patients, under the age of 18,
with steroid-refractory aGvHD, who received
extracorporeal photopheresis (ECP) and/or
mesenchymal stromal cells (MSCs) and/or
infliximab between the years 2010 to 2023 in
Acibadem Hospital were analyzed. (i). Five
patients who were given insufficient treatment
for any reason resulting in the effect of the
treatment not being able to be evaluated; (ii).
Patients diagnosed with steroid-responsive GI
aGVHD; (iii). Patients diagnosed with chronic
GVHD and overlap chronic GVHD were
excluded from the study. All the patients had
undergone allo-HSCT for malignant or non-
malignant diseases and suffered from steroid-
refractory aGvHD. At Acibadem Hospital
Pediatric Stem Cell Unit, stem cell
transplantation is performed annually on an
average of 50 patients between the ages of 0-
18. The total incidence of grade II-IV GI
aGvHD in the clinic, during the last ten years,
was 9%. The last follow-up was in November
2023. Patient data was retrospectively
evaluated using patient records. Patient and
transplant characteristics are shown in Table
1. The study was approved by Acibadem
University Noninterventional Clinical
Research Ethical Committee (Decision no:
2021/20, Date: 14.10.2021) in accordance
with the Declaration of Helsinki. Informed
written consent for participation in the study
was obtained.

The criteria recommended by the European
Society for Blood and Marrow
Transplantation were followed in the grading
and staging of aGvHD (10). Acute GvHD was
described as GvHD that occurred 100 days
after transplantation and had no signs of
chronic GvHD symptoms. According to the
area of involvement, (upper GI tract)
anorexia, nausea, and vomiting; and (lower GI
tract) diarrhea, typically green and watery; in
severe cases diarrhea contained fresh blood
and mucosa and was accompanied by
abdominal cramps and, on occasion, clinical
manifestations including paralytic ileus may
have been seen. If the clinical diagnosis was
unclear, a colonic biopsy was used to confirm
the diagnosis of GI involvement. The
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modified Glucksberg criteria were used to rate
the acute GvHD severity (11). For every
patient, HSCT was the event that caused
GvHD. Steroid refractoriness or resistance
was defined as progression of aGvHD within
3—5 days of therapy onset with >2 mg/kg/day

of prednisone or failure to improve within 5—7
days of treatment initiation or incomplete

response after more than 28 days of
immunosuppressive  treatment  including
steroids (12).

All aGVHD Patients, n:243

GISaGVHD (n: 123)

Steroid responsive aGVHD Patients

I 1

Steroid-Refractory G1S aGVHD (GIIAY) (study population), n:22 (9%)

Resolved, n: 101

I 1

ECP (n:6)

ECP + MSCs (n:14)

[1

CRm:1) NoCR(m13) CR(n:1) BYNoCRn:2) CR(m)

(alive:1) (alive: 1) i
PR (n:3)
(Dead6) +infliximab (n:7) lﬂllﬂ\\muh

CR (n:3) (alive:3)

NoCRm3) CRm2)

(dead:5) (alive:2)

Infliximab in:1)

1

I 1

MSCs (n:1)

-

NoCR (1) CR(n:0)  NoCR(n:1)

{dead: 1)

<=

+infliximab (n:1)

Figure 1. Outcomes of patients aGVHD patients. This figure provides a flowchart of the therapies and outcomes of

22 children with GIS aGvHD.

(Abbreviations: aGvHD, acute graft-versus-host disease; CR, complete remission; PR, partial remission; GIS,

gastrointestinal system)

All steroid refractory GI aGvHD patients are
shown in Figure 1 according to responses to
treatment. ECP was performed with the UVA
PIT™  Med Tech Solutions GmbH
Photopheresis System (Cadolzburg,
Germany). Treatment was carried out for two
days in a row during one ECP cycle. The
treating physicians decided whether to taper
or stop ECP based on the patient's response.
Patients with aGvHD were to have weekly
cycles of therapy, reducing down to
fortnightly phases for a duration of two to
three months. During the period of ECP
treatment, response in aGVHD was evaluated
on day 28 and subsequently every fourth
week. Complete remission (CR) was defined
as complete resolution of all symptoms of
aGVHD in all organs; very good partial
remission (VGPR) approximated CR allowing
minimal skin, liver, and gastrointestinal
symptoms; partial remission (PR) entailed
improvement of aGVHD stage in at least one
organ affected at baseline, without worsening

in any other organ; and no response (NR)
meant no change in any organ or progression
in stage in at least one organ.

Infliximab was given to those who did not
respond to ECP+MSCs within 2-4 weeks.
Patients received infliximab at a weekly dose
of 10 mg/kg by intravenous infusion over four
hours. Oral paracetamol at 15-20 mg/kg and
intravenous chlorpheniramine at 0.1-0.2
mg/kg were administered as pre-medication.
Resolution of all GI signs and symptoms was
accepted as CR, while a decrease by at least
one stage of GI involvement was accepted as
PR. The absence of any discernible alteration
or illness progression was referred to as NR

(13).

MSCs were derived from the bone marrow of
unrelated (second or third patient) donors with
mismatched human leukocyte antigen, as
previously reported (14). In accordance with
good manufacturing practices, MSCs were
extracted and grown using media containing
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10%  platelet-lysate in an authorized
Acibadem University Labcells clean room.
MSC therapy was initiated as soon as possible
after steroid refractoriness first appeared.
Within five to ten minutes, MSCs suspended
in 50 milliliters of isotonic sodium chloride
solution were injected intravenously. The
target for each MSC infusion was 1x10° cells
per kg of body weight. After infusion, patients
received continuous monitoring for two hours.

3. Results

Median age of patients was 7.1 years (range,
1-16 years). Patients' diagnoses were acute
myeloblastic leukemia (AML) (n=5, 22.7%),
acute lymphoblastic leukemia (ALL) (n=4,
18.1%), beta thalassemia major (TM) (n=4,
18.1%), myelodysplastic syndrome (MDS)
(n=2, 9%), juvenile myelomonocytic leukemia
(JMML) (n=2, 9%) and others (n=5, 22.7%).
HSCT was performed with peripheral blood
stem cells (n=16, 72.7% ) or the bone marrow
(n=6, 27.3%) of 9/10 HLA-matched donors
(n=11, 50%), 10/10 HLA-matched (n=9,
41%), or haploidentical donors (n=2, 9%)
after myeloablative (n=19, 86.3%) or a
reduced intensive condition regimen (n=3,
%13.7).

In all patients, aGvHD typically developed
while using preventive immunosuppressive
medication. Of the 22 aGvHD patients, 11
(50%) and 11 (50%) had grade IV and III
aGvHD respectively, with involvement of the
skin and the GI tract or the GI tract only. In
accordance with protocols, all patients with
aGVvHD received calcineurin inhibitor (CNI)
medication (cyclosporin A or tacrolimus)
together with prednisone at a dose of 2 mg/kg
daily. 12 patients also received mycophenolate
mofetil (MMF). Anti-thymocyte globulin
(ATG) was given to 16 patients as
serotherapy. Additionally, sirolimus and
ruxolitinib were given to three patients each.
The median time between transplantation and
diagnosis of aGvHD was 30.68 days (range,
5-78 days). Anorexia, nausea, vomiting,
diarrhea, and abdominal pain were among the
clinical signs of GI aGvHD that all patients
showed.

After diagnosis, ECP administration was
started for 20 patients for a median of 16
cycles (range 4-28). A total of 310 ECP

procedures were performed in all patient
groups. No patient experienced side effects.
Catheter removal was performed in only one
patient due to obstruction. No problems were
observed with vascular access leading to
reduced processing of whole blood. On day
28, following the start of ECP, 7 out of 22
patients had responded [complete remission
(CR), (very good partial remission) VGPR, or
partial remission (PR)]. 12 patients received
infliximab treatment in the study. 11 of 12
patients who received infliximab treatment
also received it together with MSC and/or
ECP treatment. The complete remission rate
in patients receiving infliximab in addition to
ECP and or MSC was 46% (5 in 11 patients).
MSCs were given to 15 patients (68.1%).
Each patient received a median of 3.6
infusions (range, 1-4 infusions). One patient
received one MSC infusion, and 14 patients
received two or more MSC infusions.

All surviving patients with aGvHD had their
steroid medication stopped six months after
the completion of the ECP (seven of 22
patients with steroid-resistant severe aGvHD).
All  immunosuppressive  treatment was
stopped in the patients (Patients 1, 2, 5, 6, 7, 8
and 11). No adverse effects were experienced
by any of the patients during the infliximab
infusion.

As of November 2023, seven (31.8%) out of
22 patients with aGvHD were still alive. At
different stages of treatment, 15 non-
responders with grade II/IV aGvHD died
from causes associated with aGvHD and/or
other conditions. The seven surviving patients
have been followed for an average of 1141
(£403) days. The most common cause of
death was infection (8 cases in 15 patients,
53.3%). Other causes of death were
gastrointestinal hemorrhage (n=5, 33.3%), and
intracranial hemorrhage (n=2, 13.3%). In
addition, when factors causing morbidity were
evaluated, it was observed that three patients
developed posterior reversible encephalopathy
syndrome, two patients developed veno-
occlusive disease, and one patient developed
hypertension. The estimated probability of
survival after 1 year was 31.8%, and the
median survival was 655 days.
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Table 1. Patient characteristics.

Donor, Organs
HLA Onset of involved
match, Gl GVHD | by aGVHD Follow
stem post- (stage), Inital Cure -
Age cell Condition | Serotherap GVHD transplan overall GVHD inflixima MSC time up Causes of
No (yr) Gender | Diagnosis | source Regimen y prophylaxis t grade therapy ECP b s Outcome (days) (days) death
1 MUD,
9/10, Bu+Eto+ CsSA+MTX+ Gl (4),
4 M T-ALL PBSC Cy ATG MMF Day+42 skin (2), IV | CNI, MMF 12 4 4 Alive 64 1231
2 MUD,
10/10,
12 F AML-MO PBSC Bu+Cy ATG CsA Day+37 Gl (4),V CNI, MMF 28 4 Alive 493 1289
3 MSD,
10/10, Bu+Flu+ Gl (4), CNI, MMF,
9 F MDS BM T CsA Day+37 skin (1), IV | Ruxolitinib 26 4 Exitus 299 Infection
4 MUD, CNI, MMF,
9/10, Bu+Cy+ CsA+MTX+ Ruxolitinib
15 M AML-MO PBSC Mel ATG MMF Day+17 Gl (3), 11l ,sirolimus 18 4 Exitus 121 Infection
5 MUD,
9/10, Bu+Flu+ Gl (3),
3 M BTM PBSC Cy CsA Day+18 skin (1), 1l CNI, MMF 4 4 Alive 142 1162
6 MFD,
10/10,
10 M T-ALL PBSC Bu+Eto CsA Day+18 Gl (4), IV CNI 12 Alive 252 1510
7 MUD,
9/10, Bu+Flu+
5 M BTM PBSC Cy ATG CsA Day+25 Gl (4), IV CNI 26 4 Alive 54 1200
8 MFD,
10/10, | Treo+Flu+ Gl (3),
16 F BTM BM 1T ATG CsA+MTX Day+62 skin (2), Il CNI, MMF 14 4 4 Alive 124 1420
9 MUD,
9/10, Bu+Flu+ Gl (4), IC
6 F SCA BM Cy ATG CsA Day+14 skin (1), IV CNI 24 4 Exitus 595 Hemorrhage
10 MUD,
10/10, Gl (3), GIS
7 M CA BM Bu+Cy ATG CsA Day+59 skin (2), Il CNI, MMF 18 4 3 Exitus 140 hemorrhage
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11 MUD,
9/10, Bu+Flu+ Gl (3),
5 M BTM PBSC Cy+TT ATG CsA+MTX Day+5 skin (1), I CNI, MMF 18 4 Alive 61 2318
12 MUD,
10/10, Bu+Cy+ GIS
5 M AML BM Eto CsA Day+18 Gl (3), 11l CNI 4 Exitus 46 Hemorrhage
13 MFD,
10/10, IC
6 F HLH PBSC Bu+Flu Mtx Day+25 Gl (3), 11 CNI 26 4 Exitus 214 Hemorrhage
14 MFD,
10/10, | Treo+Flu+ CNI, MMF,
2 F DBA PBSC T CsA+MTX Day+13 Gl (4), IV sirolimus 4 4 Exitus 51 Infection
15 MUD,
9/10, Bu+Cy+ GIS
4 M JMML PBSC Mel ATG CsA+MTX Day+24 Gl (3), 11l CNI, MMF 12 4 1 Exitus 88 hemorrhage
16 MFD,
7/10, Bu+Flu+ Gl (4), CNI, MMF,
12 M B-ALL BM TT ATG CsA+MTX Day+18 skin (2), IV Ruxolitinib 4 3 4 Exitus 120 Infection
17 MUD,
9/10, Bu+Cy+ CsA+MTX+ Gl (3), GIS
7 F B-ALL PBSC Eto ATG MMF Day+35 skin (2), IV CNI 8 4 Exitus 112 hemorrhage
18 MUD,
6/10, Bu+Flu+ Gl (4), CNI,
4 F JMML PBSC T ATG CsA+MMF Day+69 skin (1), IV sirolimus 4 2 Exitus 392 Infection
19 MUD,
9/10, GIS
10 M AML-M1 PBSC Bu+Cy ATG CsA+MTX Day+24 Gl (4),IV CNI 16 Exitus 362 hemorrhage
20 MUD,
10/10, Gl (3),
10 M AA PBSC Bu+Cy ATG CsA+MTX Day+23 skin (1), 1l CNI 12 Exitus 933 Infection
21 MUD,
9/10, | Treo+Flu+ Gl (3),
1 M MDS PBSC 1T ATG CsA+MTX Day+14 skin (1), 1l CNI, MMF 12 4 4 Exitus 195 Infection
22 MUD,
9/10, Gl (4),
3 M AML-M1 PBSC Bu+Cy ATG CsA+MMF Day+78 skin (2), IV CNI 16 4 4 Exitus 114 Infection
Abbreviations: M;male, F;female, AML,; acute myeloid leukemia, ALL; acute lymphoblastic methotrexate, TTthiotepa, GI; gastrointestinal, CNI; calcineurin inhibitors, MMF;

leukemia, MDS; myelodisplastic syndome, BTM; Beta-Thalassemia Major, SCA; sickle cell

anemia, HLH; hemophagocytic lymphohistiocytosis, CA; congenital neutropenia, DBA;
unrelated donor,
MFD;matched family donor, Bu,;busulfan, Cy;cyclofosfamid, Eto,etoposit, Flu; fludarabin,
Tre; treosulfan, Mel;melphalan, PBSC; peripheral blood stem cell, Csa; sandimmun, MTX;

Diamond-Blackfan anemia,

AA;aplastic anemia,

MUD;matches
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4, Discussion

Acute graft-versus-host disease is a common
complication after allo-HSCT. Steroid
refractory aGvHD frequently has a poor
response rate and increases the risk of
treatment sequelae such as life-threatening
infections, hyperglycemia, hypertension, and
growth retardation. The prognosis is dismal
and there is currently no proven second-line
therapy for patients who do not respond to
corticosteroid  therapy  (15).  Several
immunosuppressive agents such as MMF,
methotrexate, antitumor necrosis factor (anti-
TNF) or anti-TNF receptor antibodies
(etanercept and infliximab), extracorporeal
photopheresis, and MSCs are commonly used
in treatment (16). The positive effects of
MSCs and ECP, as well as infliximab, on
treatment outcomes in steroid-resistant Gl
aGVHD, have been shown in many studies in
the literature (7,8,15,16).

MSCs are pluripotent cells found in bone
marrow that differentiate into muscle, adipose
tissue, cartilage, and bone. MSCs can be
found in a variety of tissues, including the
bone marrow, placenta, umbilical cord, tooth
pulp, and adipose tissue. These cells can be
effectively generated in vitro following plastic
adhesion and density centrifugation. They
play a crucial role in the healing of tissue
injury and the control of inflammation, both
of which are necessary for the therapy of
aGvHD. The production of various growth
factors and the expression of adhesion
molecules for cell-to-cell contacts are the
mechanisms via which MSCs affect
immunomodulation (17). Numerous research
studies have indicated that MSCs may be
helpful in treating aGvHD that is steroid-
refractory without presenting any safety issues
(18).

In the therapeutic procedure known as
extracorporeal photopheresis (ECP), buffy
coat cells are isolated via centrifugation and
then sensitized using 8-methoxypsoralen.
After being exposed to UVA light, 8MOP is
photoactivated, which causes DNA cross-
linking and rapid cell death 72 hours later
(19). For both acute and chronic GvHD
patients, the wuse of ECP has been

demonstrated to be a promising therapy
approach (19,20).

A chimeric (human-murine) monoclonal
IgG1-kappa anti-TNF-a antibody, infliximab
has been shown to be clinically effective
against a number of autoimmune diseases,
such as inflammatory bowel disease and
juvenile idiopathic arthritis. Previous studies
have demonstrated that infliximab sucsessful
treatment  option for  steroid-refractory
aGVHD (21,22). It is well tolerated medicine
and appears effective in children with steroid-
refractory or dependent Gl aGVHD.
Similarly, in our study, it was observed that
the CR rate was high (46%) in patients in
which infliximab treatment was combined
with ECP and/or MSC.

The occurrence of grade II-IV aGVHD in
pediatric patients varies depending on many
factors, including donor type [HLA-matched
sibling donor (MSD), HLA-matched family
donor (MFD) or HLA-matched unrelated
donor (MUD)] and HLA incompatibility. The
incidence of grade II-IV aGVHD ranges
between 40 and 85% from an unrelated donor
and averages approximately 27% after
hematopoietic stem cell transplantation from
an HLA-identical sibling (5-7).

The major cause of GvHD is mismatches
between major and/or minor
histocompatibility antigens between the donor
and recipient, which lead to donor T cells
reacting to recipient tissue antigens. One
potential risk factor for GvHD has been the
effect of donor and recipient polymorphisms
in cytokine genes that play important roles in
the characteristic "cytokine storm" of GvHD
(23). Numerous polymorphic genes, such as
variations of interferon-y (IFN y), interleukin
10 (IL-10), and tumor TNF-o, have been
linked to GvHD (24). The monoclonal
antibody infliximab inhibits the connection
between TNF-o and its receptors, hence
preventing TNF- ao's subsequent actions. No
clear evidence exists to support the claim that
a particular second-line medication helps
these patients achieve better results.
Currently, steroid-refractoriness is the only
circumstance in which second-line therapy is
employed. Previous research has investigated
the function of infliximab in the context of
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steroid-refractory or dependent aGvHD (13).
Treatment outcomes for aGvHD with
infliximab have been inconsistent. The
majority of these studies have demonstrated
infliximab's effectiveness in treating steroid-
refractory aGvHD. In the study conducted by
Yang et al., in 10 children diagnosed with
leukemia and thalassemia who underwent
HSCT, infliximab was found to be well
tolerated and effective in the treatment of
steroid-refractory or dependent Gl aGvHD
(25). In a retrospective study with 68 patients
with grade I11/IV aGvHD, 41 patients (60%)
showed a response to infliximab therapy.
However, 61 patients (90%) experienced
infections, and 17 patients (33%) died as a
result of infections (8). In our study, in 5 out
of the 12 (41.6%) patients receiving
infliximab treatment (with additional salvage
treatments), aGvHD regressed and a cure was
achieved. The most common cause of death
was infection, similar to the literature (five
patients, 71.4%).

MSCs have been studied in numerous clinical
trials as a potential cellular treatment for
aGvHD over the past 20 years. A substantial
number of clinical trials, with varying success
rates, verified the safety of MSCs in pediatric
patients with steroid-refractory aGvHD
(26,27). On the other hand, compared to
adults, children revealed a tendency toward
better CR (28). Recently, the results of a
multicenter study conducted by Bader et al.
with 60 pediatric and adult patients with
steroid-resistant aGvHD and concomitant
multiple immunosuppressive therapy were
published. In the study, which included
patients diagnosed with Grade Ill (36%) and
IV (59%) aGvHD, the average MSCs dose
was 1.4 x 10® MSCs/kg. On average, a total of
3 doses were administered. The cumulative
incidence of non-relapse mortality was
estimated to be 27% at six months (29). In this
case series, 15 patients received an average of
3.6 doses of MSCs (with additional infliximab
and/or ECP). The cure was achieved in three
(20%) of the patients. Study results that are
not consistent may be due to variations in the
pharmacological quality of MSCs brought on
by the absence of a uniform approach for
MSC creation, dosage, and inter-donor
heterogeneity (27).

ECP has a low side effect profile and has
shown to be effective in treating both aGvHD
and cGvHD (chronic graft-versus-host
disease), even in patients unresponsive to
conventional immunosuppressive treatments,
especially in skin involvement (30). In our
study, ECP was applied to all patients except
2 for a number of cycles ranging from 4 to 28.
Apart from tenderness of the eye and central
venous catheter obstruction in a limited
number of cases, no serious side effects were
observed. An efficacy evaluation could not be
made for ECP alone, as it was given together
with multiple salvage immunosuppressive
therapy with infliximab and MSCs. However,
among patients on immunosuppressive
therapy, the mean time to achieve CR for
seven surviving patients was 170 (£158.4)
days. In a retrospective study, Winther-
Jorgensen et al. evaluated the feasibility,
safety, and efficacy of ECP in 15 children
with steroid-dependent/refractory acute or
chronic GvHD who received ECP treatment.
Although only a few mild side effects were
observed, six of nine patients with Grade I1-111
aGVvHD responded to treatment on day 28, and
CR was achieved in all patients after the last
ECP treatment’.

5. Conclusion

In this retrospective study, we showed the
effect of a combination treatment of steroid-
refractory aGvHD. But even with differences
in immune systems and baseline transplant
characteristics between pediatric and adult
patients, aGvHD remains a leading cause of
mortality and morbidity following aHSCT. It
will be crucial to show the safety and efficacy
of novel treatments in comprehensive,
randomized clinical trials, particularly for
those who become refractory to systemic
steroid medication, as the number of patients
undergoing this procedure rises. Determining
new targets will continue to depend on our
understanding of the GvHD's etiology.
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Abstract: This study aims to find out the incidence of malignant tumors originating from the salivary gland or other organs in
patients with Warthin tumor (WT) and compare the clinicopathological, radiological, and demographic data of WT patients with or
without malignant tumors. The study population consisted of 170 patients diagnosed with WT from cytology, surgery, and
consultation materials between 2010 and 2021 in our hospital. Patient files were reviewed in terms of demographic data, smoking
status, presence of malignant tumor, radiological findings, symptom duration, and operation procedure. A total of 40 malignant
tumors were detected in 36 (21.2%) of 170 patients with WT. The most common localizations of malignant tumors were lung
(35.0%), head and neck (35.0%), and genitourinary (12.5%) regions. The mean age of the patients with malignant tumor diagnosis
(62.1£9.2) was higher than the patients without (56.5+9.8) (p=0.002). There was no significant difference between cases with and
without malignant tumors in terms of gender, multifocality, bilaterality, amount of smoking, and pain complaints (p>0.05). The
SUVmax of WTs ranged from 3 to 17.7 (median: 6.8, IQR: 5.5-11.0), and that of malignant tumors ranged from 2.7 to 16.2
(median: 8, IQR: 5.1-10.3) (p=0.756). This study demonstrates that WT can be seen with malignant tumors synchronously but also
encountered before and after the malignant tumor diagnosis. This possibility should be considered, especially in the head and neck
region, in patients diagnosed with malignant tumors or being investigated.

Keywords: Warthin tumor, Malignant tumor, Incidence, PET-CT

Ozet: Bu calismanin amaci, Warthin tiimérii (WT) olan hastalarda tiikiirik bezi veya diger organlardan kaynaklanan malign
tiimorlerin goériilme sikligini bulmay: ve malign tiimérii olan ve olmayan WT hastalarinin klinikopatolojik, radyolojik ve demografik
verilerini kargilagtirmayr amaglamaktadir. Calisma popiilasyonunu 2010-2021 yillar1 arasinda hastanemizde sitoloji, cerrahi ve
konsiiltasyon materyallerinden WT tamis1 alan 170 hasta olusturmustur. Hasta dosyalari demografik veriler, sigara igme durumu,
malign tiimér varligi, radyolojik bulgular, semptom siiresi ve operasyon sekli agisindan incelendi. WT'li 170 hastanin 36'sinda
(%21.2) toplam 40 malign timor tespit edildi. Malign tiimérlerin en sik lokalizasyonlari akciger (%35.0), bas-boyun (%35.0) ve
genitoiiriner (%12.5) bolge idi. Malign tiimér tanisi olan hastalarin ortalama yagi (62.149.2), olmayan hastalara gore (56.5+9.8)
daha yiiksekti (p=0.002). Malign tiimdrii olan ve olmayan olgular arasinda cinsiyet, multifokalite, bilateralite, sigara igme miktar: ve
agr sikayeti acisindan anlamli fark yoktu (p>0.05). WT'lerin SUVmaks'1 3 ila 17.7 (medyan: 6.8, IQR: 5.5-11.0) arasinda, malign
timorlerin SUVmaks't ise 2.7 ila 16.2 (medyan: 8, IQR: 5.1-10.3) arasinda degismekte idi (p=0.756). Bu ¢aligma, WT'nin malign
tiimorlerle es zamanli olarak goriilebildigi gibi, malign timor tanis1 6ncesinde ve sonrasinda da karsilasilabilecegini gostermektedir.
Ozellikle bas-boyun bélgesinde, malign tiimér tanisi olan ya da arastirilan hastalarda bu olasilik gz éniinde bulundurulmalidir.
Anahtar Kelimeler: Warthin tiimérii, Malign tiimér, insidans, PET-CT
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Warthin Tumor and Malignant Tumor Association

1. Introduction

Warthin ~ tumor (WT), or papillary
cystadenoma  lymphomatosum, is a
benign tumor commonly affecting the parotid
gland. It is the second most common salivary
gland tumor after pleomorphic adenoma (PA),
accounting for 5-21% of all salivary gland
tumors [1-3]. It nearly always occurs in the
parotid gland, but sometimes it originates
from periparotid or cervical lymph nodes and
rarely from the submandibular gland and
minor salivary glands. It commonly affects
individuals in their sixth and seventh decades
of life, and male predominance has been
reported in recent studies [3]. WT can occur
as multiple or bilateral tumors, either
synchronously or  metachronously. Its
association with tobacco smoking in both
males and females has been shown [4, 5], and
radiation exposure is linked as a tumorigenic
factor [1].

WT most commonly presents as an
asymptomatic, slowly growing swelling in the
lower portion of the parotid gland. However,
some are detected incidentally in routine
examinations or imaging methods performed
for unrelated reasons.

The association of WT with other salivary
gland or non-salivary gland neoplasms has
been previously reported. There are few
studies on this subject in the literature, and the
incidence of WT with salivary gland or non-
salivary gland malignant tumors varies
between 1.1-37% [6-11]. It is well known that
WTs can cause hypermetabolic lesions on
Positron Emission Tomography-Computed
Tomography (PET-CT) imaging [12], and it
can be seen synchronously or after diagnosis
with benign or malignant tumors originating
from salivary glands or tissues/organs other
than salivary glands. Therefore, especially in
oncological  patients, high  maximum
standardized uptake values (SUV ) of WTs
may raise a suspicion of malignant processes
[8, 12, 13].

This study aims to find out the incidence of
malignant tumors originating from salivary
glands or other organs in patients with WT
and compare them with clinicopathological,
radiological, and demographic data.

2. Materials and Methods

2.1. Patient selection and obtaining of the
clinical data

The study population consisted of 170 patients
diagnosed with WT from cytology, surgery,
and consultation materials in our center
between 2010 and 2021. Patient files were
reviewed in terms of demographic data,
smoking status, presence of malignant tumor,
symptom duration, radiological findings, and
operation procedure. The information about
localization, diameter, multifocality, and
bilaterality characteristics of the lesions was
obtained by reviewing the radiological
imaging [ultrasonography (USG), computed

tomography (CT), magnetic resonance
imaging (MRI), and PET-CT] and
pathological  examinations. SUV,,, of

malignant tumors and WTs were recorded.
The highest value in multiple lesions was
taken into account. The amount of smoking
was calculated as pack years, and 20 pack
years was accepted as the heavy smoking
limit [5].

2.2, Statistical analysis

Results were expressed as mean+standard
deviation (SD), median with Inter Quantile
Range (IQR) for continuous variables, and the
number (%) for categorical variables. The
normality test (Shapiro-Wilk) was used to
determine the distribution pattern of the data.
According to the distribution, the Student's t-
test or Mann-Whitney U test was used to
determine the difference between the two
groups of continuous variables. Chi-square
analysis with Monte Carlo simulations
(Pearson, Fisher's exact test, or Yates's
correction for continuity) was applied to
analyze categorical variables. IBM SPSS base
system (SPSS, Version 25.0, USA) was used
for statistical analysis. A two-tailed P-value
<0.05 was considered statistically significant.

3. Results

One hundred seventy patients were identified,
including 34 (20.0%) women and 136 (80.0%)
men. The male/female ratio was 4. The mean
age at the time of WT diagnosis ranged from
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33 to 80 (mean: 57.6£9.9) years, with the
highest incidence observed in the 6th and 7th

decades (Figure 1).

40—
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Figure 1. Age and gender distribution of patients with Warthin tumor.

A diagnostic procedure was parotidectomy
(superficial, partial, or total) in 111 (65.3%)
cases, fine needle aspiration (FNA) or
incisional biopsy in 28 (16.5%) cases,

Table 1. Diagnostic procedures of Warthin tumors.

excision after FNA or incisional biopsy in 21
(12.3%) cases, lymph node dissection in 8
(4.7%) cases and consultation in 2 (1.2%)
cases (Table 1).

Procedures

Parotidectomy (Superficial, partial or total)
FNA or incisional biopsy

Excision after FNA or incisional biopsy
Lymph node dissection

Consultation

Total

Number (%)
111 (65.3)
28 (16.5)

21 (12.3)

8 (4.7)
2(1.2)

170 (100.0)

FNA: Fine-Needle Aspiration

The ages of the patients ranged between 33
and 80 (mean: 57.6£9.9), and there was a
male predominance (male/female: 4/1). The
most common localization of the WTs was the
parotid gland (96.5%); the most common
symptom was a painless palpable mass in the
parotid region. Only 13 (7.6%) patients had
painful lesions. The duration of symptoms
varied between 0.5 to 240 (median: 12, IQR:
4-36) months. WTs were found to be
multifocal in 25 (14.7%) cases. Bilaterality
was observed in 26 (15.3%) cases, of which
20 (11.8%) were synchronous and 6 (3.5%)
were metachronous (interval between the two

tumors: 9.3-180 months). Tumor diameter
ranged from 0.8 to 8 (mean: 3+1.4) cm. In 6
(3.5%) patients, the mass reappeared in the
same region 24-144 months after the first
operation, and these cases were considered
recurrence. Smoking data were available in
131 patients, and smoking was noted in 127
(96.9%) of them (median: 32.5 pack years,
IQR: 27.5-40). Of the patients whose smoking
amount was known (n=101), 82.2% were
heavy smokers (>20 pack years). The
clinicopathological features of the patients are
shown in Table 2.
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Table 2. The clinicopathological features of patients with Warthin tumor.

Characteristics N (%) Range
Gender (male/female=4)

Male 136 80.0

Female 34 20.0
Age (year) mean: 57.6 + 9.9 (range: 33-80)
Localization

Parotid 164 96.5

Periparotid lymph node 4 23

Submandibular 2 1.2
Symptom duration (months) mean: 68.6 + 97.0 (range: 2-180)
Pain

Yes 13 7.6

No 157 924
Laterality

Unilateral 144 84.7

Bilateral 26 15.3

Synchronous 20 11.8
Metachronous 6 3.5 9.3-180 months

Focality

Unifocal 145 853

Multifocal 25 14.7
Lesion diameter (cm) mean: 3 + 1.4 (range: 0.8-8)
Recurrence (months) 24-89.9

Yes 6 3.5

No 164 96.5
Smoking (pack-years) median: 32.5 (IQR: 27.5-40)
Smoking status

Yes 127 96.9

No 4 3.1
Malignant tumor co-existence

Yes 36 21.2

No 134 78.8
A total of 40 malignant tumors were detected diagnosis [thyroid papillary carcinoma,

in 36 (21.2%) of 170 WT patients. Nineteen
(47.5%) of them were before the diagnosis of
WT (median: 13 months, IQR: 3.4-60), 12
(30.0%) at the same time with the diagnosis of
WT, and 9 (22.5%) after the diagnosis of WT
(median: 96 months, IQR: 52-140). The most
common localizations of malignant tumors
were lung (35.0%) and head and neck
(35.0%). Squamous cell carcinomas (SqCC)
(8 lung, three larynx, two oral cavity, one lip,
one tonsil, and one skin) appear to be the most
common (40.0%) malignant tumor type
associated with WT. This is followed by lung
adenocarcinomas (12.5%), papillary thyroid
carcinomas (12.5%), urothelial carcinomas
(5.0%), and breast carcinomas (5.0%),
respectively. Two of the patients had more
than one malignant tumor diagnosis. One of
them had four different malignant tumor

mucinous tubular and spindle cell carcinoma
(MTSCC) of the kidney, renal cell carcinoma,
and urothelial carcinoma] and another one had
two different malignant tumor diagnosis
(breast carcinoma and prostate
adenocarcinoma). Each of the remaining
patients harbored a single malignant tumor.
Interestingly, one patient with WT had
papillary thyroid carcinoma developed in the
thyroglossal duct synchronously. In addition,
the patient was diagnosed with WT
synchronously with MEC; MEC was located
at the tongue base, and WT was detected in
the neck dissection material of this patient's
tumor excision specimen. The localization and
histologic types of malignant tumors and their
time relationship with WT are shown in Table
3.
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Table 3. Malignant tumor types, localizations, and diagnostic intervals according to Warthin tumor.

Tumor localization and types Prior (months)

Lung

Adenocarcinoma 3 (5-40.3)

SqCC 3 (3-13)

NSCC 1 (10)
Head and neck

Papillary thyroid carcinoma 3 (48-60)

Larynx SqCC 2 (1.5-97)

Oral cavity SqCC 1 (156)

Lip SqCC 1 (106)

Tonsil SqCC -

Mucoepidermoid carcinoma -

Nasopharyngeal carcinoma -
Genitourinary

Urothelial carcinoma 1(9)

Prostate adenocarcinoma 1(3)

Renal cell carcinoma -

MTSC -

Skin

Basal cell carcinoma -

SqCC 1(2)
Breast carcinoma 1 (156)
Hepatocellular carcinoma -

Colon adenocarcinoma 1(59)
Leukemia (AML-M3) -
Total (%) 19 (47.5)

Synchronous After (months) Total (%)
14 (35.0)
5(12.5)
8(20,0)
1(2.5)
14 (35.0)
5(12.5)
3(7.5)

- 2 (5.0)

- 1(2.5)

- 1(2.5)
1(2.5)
1(2.5)
512,5)
2(5.0)
1(2.5)
1(2.5)
1(2.5)

2 (5.0)
1(2.5)
1(2.5)

2 (5.0)
12.5)
12.5)
12.5)
40 (100.0)

2 -
4 1(31.6)

1(52)

o = b e e

1 (12)
1 (96)

- 1 (72)
- 1(168)

- 1 (180)

- 1 (140)

_1(115)

12 (30.0) 9(22.5)

SqCC: Squamous cell carcinoma, NSCC: Non-small cell carcinoma, AML: Acute myeloid leukemia, MTSC:

Mucinous tubular and spindle cell carcinoma

The mean age of the WT patients with
malignant tumor diagnosis (62.1£9.2) was
higher than the patients without (56.5+9.8)

(p=0.002). There was no significant
relationship between cases with and without
malignant tumors in terms of gender,

multiplicity, bilaterality, amount of smoking,
and pain complaints (p>0.05). Moreover,
there was no significant relationship between
median pack-years (<32.5 vs. >32.5) and
heavy smoking (<20 vs >20) and bilaterality,
multiplicity, pain complaints, and malignant
tumor incidence (p>0.05).

PET-CT images were available in 27 patients.
In 16 of them, PET-CT images of both WTs
(n=16) and malignant tumors (n=18) were
available. Of the remaining patients, 10 had

only WT images, and 1 had only malignant
tumor images. The images were taken in 5
(18.5%, 5/27) patients for control or re-
staging after malignant tumor diagnosis, in 13
(48.1%, 13/27) patients who harbored
malignant tumors at the time of WT diagnosis,
and in 2 (7.4%, 2/27) patients before the
diagnosis of malignant tumors for diagnostic
purposes. The images of the remaining 7
(26%, 7/27) patients without a malignant
tumor diagnosis were taken due to clinical
suspicion. As a result, PET-CT images of 26
WTs and 19 malignant tumors were assessed.
The SUV.x of WTs ranged from 3 to 17.7
(median: 6.8, IQR: 5.5-11.0), and that of
malignant tumors ranged from 2.7 to 16.2
(median: 8, IQR: 5.1-10.3) (p=0.756) (Figure
2).
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Figure 2. Relationship between Maximum Standardized Uptake Values (SUV ,,,) of Warthin and malignant tumors.

In cases with known SUV .
malignant tumors and WTs, the SUV,,x of 7
malignant tumors [4 lung carcinoma, one

of both papillary thyroid carcinoma, one urothelial

carcinoma (Figure 3A, 3B), one prostate
carcinoma] was lower than that of WTs.

Figure 3. High-grade urothelial carcinoma of the bladder was diagnosed synchronously with Warthin tumor; A. Two
foci with SUV ., were 11 and 4 in the right parotid, and a single focus with SUV ,,, was 7 in the left parotid. B.
Increased FDG uptake with SUV . of 8 was observed in wall thickening areas, more prominently in the posterior

bladder wall.
4. Discussion and Conclusion

WT occurs most frequently in the 6th and 7th
decades, and preference for men, association
with smoking, and the high incidence of
multifocality or bilaterality are some of the
well-known features [14]. It accounts for 24-
42.1% of all benign parotid gland tumors [2,
3, 15-18]. Although it was reported in many
previous studies that it is the second most
common salivary gland tumor after PA,
recently, there has been an increase in studies
reporting that the incidence of WT is higher
than PA [19-21]. This supports the studies
reporting that the incidence and ratio of WT
have increased over the years [12, 16, 22].

WTs are histologically characterized by a
lymphoid stroma that can often form germinal
center structures between bilayered oncocytic
epithelial cords [14]. By their nature, they
form hot lesions on PET-CT images. This
feature may raise the suspicion of metastasis
or the second primary malignant tumor during
diagnosis, staging, or control scans in
oncological patients [13]. Many WTs exhibit
high SUV,,, values exceeding 3, a cut-off
used to predict the malignant potential [23],
ranging from 3.5 to 34.4 [24]. In addition,
SUV.x values of WTs are often close to or
even exceed the values of malignant tumors in
patients who are examined for oncological
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reasons [13, 25]. Makis et al. [25] reported
incidental focal 18F-FDG uptake in the
parotid gland in 31 of 7252 (0.4%) cancer
patients imaged with PET/CT, and most of the
biopsy-proven cases (40%) were WT. In their
study, the SUV ., of WTs ranged from 4.2 to
18.3, and the mean SUV ., (10.3) of the WTs
was higher than the malignant tumor
(lymphoma) detected in the parotid gland.
Consistent with the literature, SUV ., values
of all WT cases in our study were >3 and were
close to those of malignant tumors (p=0.752).
Moreover, in patients with WT (n=16) whose
malignant tumor images (n=18) also were
available, the SUV,,, values of 7 (38.9%)
malignant tumors [4 lung carcinomas (2
adenocarcinomas, 1 SqCC, 1 NSCC), one
papillary thyroid carcinoma, one urothelial
carcinoma, one prostate adenocarcinoma]
were lower than those in WTs.

Few studies have been conducted on the
association of WT with salivary gland or non-
salivary gland malignant neoplasms. The rate
of malignant tumors in patients with WT
(before, after, and at the time of diagnosis of
WT) has been reported to be between 1.1-37%
[6, 9, 14, 26]. Zaccarini and Khurana [6]
found that 37.0% of patients with WT
harbored extra-salivary gland malignant
neoplasms. In this study, 70.4% of the
malignant tumors were detected before the
WT diagnosis (mean: 4.2 years; range: 6 days
to 36 years), and 14.8% (4/27) of cases were
diagnosed after the initial diagnosis of WT
(mean: 5.4 years; range: 3 months to 10
years). In a series of Cardoso et al. [9], 20
(26.3%) of the patients with WT also
developed other neoplastic diseases, most of
which were malignant. These neoplastic
diseases were mainly diagnosed before the
WT diagnosis. In the present study of 170 WT
patients, the rate of associated malignant
neoplasms was 21.2%. Of them, 19 (47.5%)
of malignant tumor diagnoses were before the
diagnosis of WT, 12 (30.0%) were at the time
of diagnosis of WT, and 9 (22.5%) were after
the diagnosis of WT.

SqCC is the most common malignant tumor
type in patients with WT, and its rate among
malignant tumors is reported to be between
29.4 and 90.9% [6, 9, 14, 26]. Currently, we
found that this ratio was 40.0% in this cohort.

The most common sites of involvement for
SqCC were reported as head and neck region
and lung [6, 9, 14, 26]. Consistent with the
literature, the most common sites of origin of
SqCCs were found to be the lung (8 cases)
and head and neck (7 cases) in our series. We
also observed that lung carcinomas (8 cases of
SqCC, 5 cases of adenocarcinoma, 1 case of
non-small cell carcinoma) constituted 35% of
all malignant tumor diagnoses and were
detected in 14 (8.2%) patients with WT. White
et al. [8] reported a concomitant diagnosis of
lung cancer in 18.6% of patients with WT
over five years. Smoking may explain some of
these associations. Smokers are at eight times
greater risk of developing WT compared with
nonsmokers [4]. It is also well known that
smoking increases the risk of development of
cancers in various organs such as the lung,
mouth, larynx, pharynx, esophagus, kidney,
cervix, liver, urinary bladder, pancreas,
stomach, and colon/rectum [27]. The evidence
is suggestive but not sufficient to infer a
causal relationship between tobacco smoke
and breast cancer [28]. It is also reported to
increase the risk of acute myeloid leukemia
[27]. The range of malignant tumor types in
our series, including breast carcinoma and
leukemia, largely overlaps with the list of
tumors just mentioned, and we suggest that a
common etiology of smoking explains the
association of WT and malignant tumors.
However, although  papillary  thyroid
carcinoma was not included in this list, it
constituted 12.5% (5/40) of our malignant
tumor diagnoses. This rate is reported as 3.7%
(1/27) in the study of Zaccarini and Khurana
[6], 5% (1/20) in the study of Cardoso et al.
[9], and perhaps other etiological factors may
play a role in this association. Other than
smoking, obesity [18], hypertension [29], and
radiation exposure [1] have been suggested to
play a causative role in the development of
WT. The limitation of our study is the lack of
information about the presence of these
factors in our study population. It should also
be noted that, in some cases, the association of
WTs with malignant tumors may also be
coincidental.

The mean age of the patients with and without
malignant tumors was 62.1£9.2 and 56.5+9.8,
respectively. This difference was statistically
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significant and was consistent with previous
studies [6]. The age distribution (mean:
57.6%9.9), sex ratio (male/female: 4/1), lesion
diameters (mean: 3=£1,4), localizations,
smoking rate (96.9%), bilaterality (15,3%),
and multifocality characteristics of the
patients were similar to the WT series in the
literature [5, 6, 9, 10, 17, 18, 21, 26, 29].
Klussmann et al. [5] found the risk of bilateral
development of WTs to be significantly
associated with the level of -cigarette
consumption (p=0.003), but we could not
support this finding.

Malignant transformation has been reported
very rarely (at about 1%) in the epithelial or
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Abstract:Lymphadenopathies are among the common causes of frequent hospital admissions in childhood.Lymphadenopathy
(LAP) may be most frequently seen during the follow-up of infectious diseases, but some chronic, malignant, and autoimmune
diseases may also be encountered in the etiology of lymphadenopathy.In this study we aimed to investigate the clinical,
epidemiologic, and etiological characteristics of pediatric patients presenting with lymphadenopathy.A total of 380 pediatric patients
with lymphadenopathy who were followed up in the Eskisehir Osmangazi University Pediatric Infectious Diseases Clinic between
January 2015 and January 2023 were included in the study.The mean age of the patients was 84 months and 65% of the patients
were male.According to etiologic characteristics; 359(94%) cases had infectious and 21(6) cases had non-infectious LAP.Most
frequently nonspecific lymphadenitis (68%), Epstein-Barr Virus (12.8%), cytomegalovirus (3.6%), suppurative lymphadenitis
(1.9%) and tuberculous lymphadenitis (1.8%) were observed in cases with LAP. Cases with non-infectious LAP had rheumatologic
diseases (n:11), hemato-oncologic malignancies (n: 6), and congenital cysts (n:4). When infectious and non-infectious LAP cases
were compared, involved lymph nodes were larger (p:0.04) in the non-infectious group.In the non-infectious group,lymph nodes
were relatively harder and conglomerated(p:0.03, p:0.04).Computed tomography scan was more frequently performed in the non-
infectious group(p:0.01).Although lymphadenopathy in childhood is mostly due to infectious causes, rheumatologic diseases,
hemato-oncologic malignancies, and congenital cysts should be kept in mind, especially in prolonged, treatment-refractory cases.
Detailed history and physical examination are the first and the most important steps in the differential diagnosis of cases presenting
with lymphadenopathy to prevent the application of unnecessary tests and investigations

Keywords: lymphadenopathy, child, etiology

Ozet:Lenfadenopatiler cocukluk c¢aginda, sik hastaneye basvuru sebeplerindendir. Lenfadenopati daha ¢ok enfeksiyon
hastaliklarinin izleminde olabilecegi gibi bazi kronik hastaliklar, malign hastaliklar, otoimmiin hastaliklar da lenfadenopati
etiyolojisinde karsimiza ¢ikabilmektedir. Bu c¢aliymada lenfadenopati ile bagvuran gocuk olgularm, Kinik, epidemiyolojik ve
etiyolojik ozelliklerinin arastirilmasi amaglanmistir. Calismaya, Eskisehir Osmangazi Universitesi Tip Fakiiltesi Hastanesinde Ocak
2015- Ocak 2023 tarihleri arasinda, Cocuk Enfeksiyon Hastaliklar1 Kliniginde, lenfadenopati sebebiyle takip edilen 380 ¢ocuk olgu
dahil edildi. Olgularin %35 ine medikal tedavi uygulanirken, 22 olguda ise cerrahi tedavi uygulandi. Etiyolojik 6zelliklerine gore;
359 (%94) iinde enfeksiydz, 21 (6) inde non enfeksiyoz LAP mevcuttu. Enfeksiyoz etkenlerden en sik sirasyla, non-spesifik
lenfadenit (%68), Epstein Barr Viriis (%12.8), Sitomegalivirus (%3.6), siipiiratif lenfadenit (1.9) ve tiiberkiiloz lenfadenitdi (%1.8).
Non enfeksiyéz LAP olgularin, 11 inde romatolojik hastaliklar, 6 sinda hemato-onkolojik malignite, 4 olguda ise konjenital kist
mevcuttu. Enfeksiyoz ve non enfeksiyoz LAP olgulari karsilstirildiginda, non-enfeksiyoz LAP grubunda LAP boyutu daha biiyiikdii
(p:0.04). Non-enfeksiyon grupda, daha g¢ok sert ve konglemerasyon karakterde LAP mevcuttu (p:0.03, p: 0.04). Bilgisayarl
tomografi ¢ekimi, non enfeksiyoz grupda dah sikd: (p: 0.01). Cocukluk ¢aginda lenfadenopatiler cogunlukla enfeksiyoz sebeplere
bagl olsada, 6zellikle uzamis, tedaviye yanitsiz olgularda, romatolojik hastaliklar, hemato-onkolojik maligniteler ve konjenital
kistlerde akilda tutulmalidir. Gereksiz tetkiklerin onlenmesi agisindan, ayrintih oykii ve fizik muayene, lenfadenopati ile bagvuran
olgularin ayrici tanisinda ilk ve en 6nemli basamag olusturmaktadir.
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1. Introduction

Lymphadenopathies are among the common
causes of hospital admissions in childhood.
The term "lymphadenopathy" is used to refer
to lymph nodes that are larger than their
normal sizes, whereas "lymphadenitis" refers
to lymphadenopathies related to infectious
processes (1). The incidence of
lymphadenopathy in childhood has been
reported to be 45-57% in many studies (2).
While lymphadenopathy may be mostly
observed in the follow-up of infectious
diseases, some chronic diseases,
malignancies, and autoimmune diseases may
also be encountered in the etiology of
lymphadenopathy (3). Lymphadenitis in
childhood develops as a result of wviral,
bacterial,  parasitic, or  mycobacterial
infections. Viruses typically cause diffuse
lymphadenopathy and lesions of viral
lymphadenitis tend to be bilateral, multiple,
and smaller in size compared to bacterial
lymphadenitis (4). Acute and chronic bacterial
infections affect lymph nodes. The majority of
acute bacterial infections are caused by
staphylococci and beta-hemolytic group A
streptococci. Francisella tularensis,
Pasteurella spp, Haemophilus influenza type
B and Propionibacteria spp, Fusobacteria
spp, and peptostreptococci are rarely detected
bacterial agents causing cervical
lymphadenopathy. Chronic bacterial
infections of the lymph nodes are mostly
caused by non-tuberculous mycobacteria, and
other common infectious agents including
Bartonella hanselea, Mycobacterium
tuberculosis, and Brucella (5).

Rheumatologic, autoimmune, hemato-
oncologic, metabolic, lymphoprolative
diseases, drugs, and congenital cysts are the
most common causes of non-infectious
lymphadenopathies (5,6). Although hemato-
oncologic malignancies are among the rarest
causes of childhood lymphadenopathies, they
are the most feared, suspected, and
investigated etiologic factors. Leukemia and
lymphoma are the most common causes of
lymphadenopathy in childhood malignancies.
Leukemia represents approximately 30% of
all malignancies and 75% of leukemias are
acute  lymphoblastic =~ leukemia  (ALL).
Lymphomas constitute 11% of childhood

malignancies, including non-Hodgkin
lymphoma (6%) and Hodgkin lymphoma
(5%) (7). Lymphadenopathies of the head and
neck are frequently observed in Hodgkin
lymphoma and these lymphadenopathies are
usually painless, non-tender, elastic in
consistency, non-adherent to the surrounding
tissue, and located in the cervical and
supraclavicular regions. Systemic symptoms
including fever, night sweats, and weight loss
are observed in one-third of the cases (8).
Congenital masses are painless and benign,
and usually present from birth. Thyroglossal
duct, branchial, dermoid, and thymic cysts,
cystic hygroma, ectopic thyroid, hemangioma,
teratoma, lipoma, and fibroma are benign
masses seen in the neck region in children (9).
In this study, we aimed to retrospectively
evaluate the epidemiologic characteristics,
etiologies, and clinical and laboratory findings
of patients aged 0-18 years who were
followed up and treated for lymphadenopathy.

2. Materials and Methods

A total of 380 pediatric patients with
acute/chronic lymphadenopathy who were
followed up in the Osmangazi University
School of Medicine Pediatric Infectious
Diseases Clinic between January 2015 and
January 2023 were included in the study.
Clinical and epidemiologic characteristics,

laboratory and radiologic findings, and
treatments they received were evaluated
retrospectively. Complete blood counts,

erythrocyte sedimentation rate (ESR), lactate
dehydrogenase (LDH), and C-reactive protein
(CRP) levels were recorded. Additional
studies (serologic tests for Epstein-Barr virus
(EBV), cytomegalovirus, Brucella,
Mycobacterium tuberculosis, ultrasonography,
and computed tomography) were also
performed according to clinical indications.
Excisional biopsy was performed in cases of
suspected malignancy.

Firstly, cases with pathologically enlarged
lymph nodes detected during physical
examination were included in the study.
Physical  examination  findings  were
reconfirmed by ultrasonography in almost all
cases. Swelling of lymph nodes secondary to
bacterial, viral, or fungal infections,
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autoimmune disease, and malignancy were
defined as lymphadenopathy.
Lymphadenopathy was defined as a lymph
node larger than 1 cm in the axillary and
cervical region, 1.5 cm in the inguinal region,
0.5 cm in the epitrochlear region, and any size
in the supraclavicular and popliteal region.
Enlarged lymph node size accompanied by
pain, redness, and increased temperature was
described as lymphadenitis. Enlargement of
the lymph node secondary to infection in the
lymph drainage area was considered reactive
lymphadenopathy. Lymphadenopathies
occurring secondary to viral and bacterial
infection, such as acute tonsillitis and acute
pharyngitis, were also evaluated as reactive
lymphadenopathy. Lymphadenopathies due to
group A streptococci were also included in
this group. Lymph nodes were classified
according to anatomical site, size (<1 cm, 1-2
cm, 2-3 cm, >3 cm), number of sites involved
(localized/one anatomical site or generalized/
2 or more non-contiguous lymph node sites)
and duration of lymphadenopathy (< 2, 2-4
and >4 weeks). Cases were classified as
infectious and non-infectious LAP according
to clinical, laboratory, and histopathologic
findings. The non-infectious group included
hemato-oncologic malignancies,
rheumatologic diseases, and congenital cysts.
This study was approved by the Non-
Interventional Clinical Research  Ethics
Committee ~ of  Eskisehir =~ Osmangazi
University Faculty of Medicine (2023/201).
Our study aims to determine the clinical,
epidemiological, and etiological
characteristics of pediatric cases followed up
in our center due to lymphadenopathy.

Statistical analysis was performed using the
SPSS statistical package (version 18 for
Windows). Data were expressed as mean +
standard  deviation (SD) or median
(interquartile range) for continuous variables
or percentages for categorical variables.
Comparison of groups was performed using
chi-square or Fisher's exact test. A paired
sample t-test was performed for the values of
p< 0.05 to determine the significant difference
between repeated measures. Differences and
correlations were considered significant at p<
0.05.

3. Results

The mean age of the patients included in the
study was 84 months and 65% of them were
male. The most common presenting
symptoms and signs were neck swelling
(81%), malaise (29%), fever (23%) and
anorexia (14%). The most common
anatomical locations were cervical (80.5%),
submandibular (9.5%), and axillary (5.2%)
regions. LAP size was 1-2 cm in 74.8% and
2-3 cm in 16.1% of the cases. Multiple LAPs
were present in 97.1% and single LAPs in
2.9% of the cases. LAPs were soft in 98.8%,
mobile in 97.9%, and painless in 96% of the
cases. Hepatomegaly was present in 15 and
splenomegaly in 12 cases. Ultrasonography
was performed in 98% and computed
tomography in 5% of the cases. Medical
treatment was applied in 35% and surgical
treatment in 22 cases (Table 1).

According to etiologic characteristics; 359
(94%) patients had infectious and 21 (6%) had
non-infectious LAP. Most  frequently
nonspecific lymphadenitis (68%), Epstein-
Barr Virus infection (infectious
mononucleosis:12.8%), cytomegalovirus
infections (3.6%), suppurative lymphadenitis
(1.9%), and tuberculous lymphadenitis (1.8%)
were observed in cases with LAP. Group A
streptococcus was identified in the throat
swab cultures of 7 cases presenting with
lymphadenopathy. Among the non-infectious
LAP cases, rheumatologic diseases were
present in 11, hemato-oncologic malignancies
in 6, and congenital cysts in 4 cases (Table 2).
Excisional biopsy was performed in 27 of all
cases for both diagnosis and treatment. A total
of 27 cases underwent diagnostic biopsies,
while granulomatous lymphadenitis was
revealed in 16, lymphoma in 4, Langerhans
cell histiocytosis in 1, congenital cysts in 4
and recurrent lymphadenopathy in 2 cases
(Table 3). When infectious and non-infectious
LAP cases were compared, affected lymph
nodes were larger in the non-infectious LAP
group (p:0.04). In the non-infectious group,
the affected lymph nodes were relatively
harder and conglomerated (p:0.03, p:0.04).
Computed tomography scan was more
frequently performed in the non-infectious
group (p: 0.01) (Table 4).

Table 1. Clinical and Epidemiologic Characteristics of the Cases
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n:380 (%)
Age(month) 84 (3-204)
Gender
Male 250 (65)
Female 130 (35)
Symptoms-Signs
Swelling in the neck 309 (81)
Malaise 109 (29)
Fever 89 (23)
Loss of appetite 52 (14)
Weight loss 19 (5)
Rash 9 3
Anatomical Location
Cervical 306 (80.5)
Submandibular 36 (9.5)
Axillary 20 (5.2)
Inguinal 13 (3.5
Supraclavicular 5 (1.3)
Size
<1lcm 25 (6.6)
1-2 cm 284 (74.8)
2-3 cm 61 (16.1)
>3cm 10 (2.6)
Number
Single 11 (2.9
Multiple 369 (97.1)
Hard 5 (1.2
Soft 375 (98.8)
Mobility
Mobile 372 (97.9)
Fixed 8 (2.1
Painful 15 4
Painless 365 (96)
Hepatomegaly 15 4)
Splenomegaly 12 (3)
Laboratory parameters
Leukocytes (mm®) 9900 (2500-38.000)
Lymphocytes (mm”) 4700 (800-35.000)

Neutrophils (mm?®)
Platelets (mm?®)
C-reactive protein (mg/dl)
Sedimentation (hours)
'LDH
Uric Acid
Radiological Imaging
Ultrasonography
Computed tomography
Biopsied cases
Treatment
Antibiotherapy

Surgery + Medical Treatment

Duration of Treatment
<1 week
1-2 weeks

>3 weeks

4000 (600-17.800)
303000 (380-325.000)
68 (0.1-203)

16 (3-97)

801 (125 -1350)

3.9 (1.3-5.8)

370 (98)
18 (5)
27 (7.1)

136 (35)
22 (5.7)

14 3.7)
104 (27.4)
30 (7.9)

" LDH: Lactic dehydrogenase

Table 2. Etiologic Characteristics of the Cases

n:380 (%)
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Infectious Lymphadenopathy 359 (94)
Nonspecific Lymphadenopathy 261 (68)
Epstein-Barr Virus 49 (12.8)
Cytomegalovirus 14 (3.6)
Suppurative Lymphadenitis 7 (1.8)
Tuberculous Lymphadenitis 7 (1.8)
Mumps 6 (1.6)
Deep Neck Infection 4 (1)
Cat Scratch disease 3 (0.8)
Toxoplasmosis 2 (0.5
Tularemia 2 (0.3)
Brucellosis 2 (0.5
Parvovirus infection 1 (0.3)
Syphilis 1 (0.3)
Rheumatologic diseases
'PFAPA syndrome 11 (2.8
Kawasaki Disease 4 (1)
’EMF 2 (0.5)
Sarcoidosis 2 (0.5
3JIA 1 (0.3)
Hyper immunoglobulin-D Syndrome 1 (0.3)
Malignancies 6 (1.5
Lymphoma 4 (1)
Follicular Lymphoma 1 (0.3)
Classical Hodgkin Lymphoma 1 (0.3)
Mix-Cellular Hodgkin Lymphoma 1 (0.3)
Nodular sclerosing Hodgkin Lymphoma 1 (0.3)
Leukemia 1 (0.3)
“‘Pre-B ALL 1 (0.3)
Langerhans Cell Histiocytosis 1 (0.3)
Congenital Cysts 4 (1)
Branchial Cleft Cyst 2 (0.5
Thyroglossal Cyst 2 (0.5

I PFAPA syndrome(disease: Periodic fever, Aphthous stomatitis, Pharyngitis and Adenitis
2 FMF: Familial Mediterranean Fever * JIA: Juvenile Idiopathic Arthritis * Pre-B ALL precursor B-cell Acute
Lymphoblastic Leukemia

Table 3. Characteristics of Biopsied Cases n:27 (%)
Granulomatous Lymphadenitis 16 (59)
Tuberculous Lymphadenitis 7 (26)
Cat Scratch disease 3 11
Tularemia 2 (74)
Brucellosis 2 (74)
Syphilis 1 (3.6)
Sarcoidosis 1 3.6)
Malignancies 5 (184)
Follicular Lymphoma 1 3.6)
Classic Hodgkin Lymphoma 1 (3.6)
Mix-Cellular Hodgkin Lymphoma 1 3.6)
Nodular sclerosing Hodgkin Lymphoma 1 (3.6)
Langerhans Cell Histiocytosis 1 3.6)
Congenital Cysts 4 (15.2)
Branchial Cleft Cyst 2 (74
Triglossal Cyst 2 (74
Reactive Lymphadenitis 2 (74

Table 4. Comparisons between Cases of Infectious and Non-infectious Lymphadenopathy

417



Osmangazi Tip Dergisi, 2024

Infectious Non-infectious P-value
n:359 (%) n:21 (%)

Age 84 (3-204) 88 (24-180) 0.6
Gender 0.2
Male 237 (66) 12 (57)
Female 122 (33) 9 (43)
Symptoms-Signs

Malaise 100 (27) 9 (42) 0.1
Fever 79 (22) 8 (38) 0.02
Loss of appetite 47 (13) 5(23) 0.3
Weight loss 18 (5) 1 (4.8) 0.7
Rash 7 (1.9 2 (7.5) 0.08
Anatomical Location

Cervical 282 (81) 16 (80)

Submandibular 34 9 2 (10)

Axillary 19 (5.4) 1 (5 0.7

Inguinal 13 (3.7) 0 (0)

Supraclavicular 4 (1.1) 1 (5
Size

<1lcm 25 (7) 0 (0)

1-2 cm 269 (75) 14 (67) 0.04
2-3 cm 55 (15.5) 6 (28)

>3cm 9 (2.9 Q)]
Number

Single 9 (2.5) 2 (9.5

Multiple 349 (97.5) 19 (91) 0.1
Hard 2 (0.6) 1 (O

Soft 356 (99.4) 20 (95) 0.03
Mobility

Mobile 52 (98.3) 20 (95.2) 0.3
Fixed 6 1.7 1 (4.8)

Painful 15 4.2 0 (0) 0.4
Painless 343 (95.8) 21 (100)
Conglomeration 8 2.2) 2 (9.5 0.04
Hepatomegaly 13 (3.6) 1 5 0.6
Splenomegaly 11 3.1 1 5 0.5
Radiological Imaging

Ultrasonography 349 (98) 21 (100) 0.01
Computed tomography 14 4) 4 (20)

4. Discussion

In our study in which the clinical and etiologic
features of  pediatric cases with
lymphadenopathy were examined, the most
common indications for hospital admissions
were neck swelling, fever, and malaise.
Similarly, in their studies, Kumar et al. and
Ahuja et al. reported swelling in the neck and
fever as the most common presenting
symptoms and signs in patients presenting
with lymphadenopathy (10,11). Oguz et al.
and Soldes et al. reported that fever was more
common in patients with infectious
lymphadenopathy, while weight loss and night
sweating were more frequently seen in
patients with malignancies (12,13). In our
study, weight loss was seen at similar rates in
the infectious and non-infectious groups. This

fact may be explained by the presence of
chronic infectious diseases such as
tuberculosis in the infectious group of our
study. Another reason is that in our study, the
non-infectious  lymphadenopathy  group
comprised not only hemato-oncologic
malignancies but also more benign cases such
as rheumatologic diseases and congenital
cysts.

In our study, cases with multiple
lymphadenopathies were more frequently seen
and the most commonly cervical and
submandibular lymph nodes were involved.
Many studies cited in the literature have
reported that cases with localized, single
lymphadenopathies are more frequently
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observed than those with diffuse and multiple
lymphadenopathies (10,14). Contrary to the
literature, the greater number of cases with
multiple lymphadenopathies in our study may
be explained by the higher rates of cases with
nonspecific lymphadenitis, and lymphadenitis
secondary to viral infections caused by
Ebstein-Barr virus, and cytomegalovirus.
Most commonly lymphadenopathies were
localized in the cervical and submandibular
regions, as reported in many studies in the
literature (15-20). However, contrary to the
literature, there was no significant difference
in anatomical location of affected lymph
nodes between infectious and non-infectious
lymphadenopathy groups (12,13).

In our study, cases with lymph nodes
smaller than 2 cm were more commonly
observed and lymph nodes were larger in the
non-infectious  lymphadenopathy  group
compared to the infectious lymphadenopathy
group. Similarly, many studies in the literature
have reported that cases with relatively
smaller lymph nodes are mostly seen in
infectious lymphadenopathies, while larger
lymph nodes are present in non-infectious

lymphadenopathies as in malignancies
(12,16,20).
In our study, in the non-infectious

lymphadenopathy group, the affected lymph
nodes were more frequently harder and
conglomerated compared to the group with
infectious lymphadenopathy. However, there
was no significant difference between the two
groups regarding mobile and fixed, painful
and, and painless lymph nodes. Many studies
in the literature have reported that hard,
immobile, painless, and conglomerated lymph
nodes were more commonly seen in patients
with non-infectious lymphadenopathy such as
in cases with malignancy, while mobile, soft,
and painful lymph nodes were more common
in patients with infectious lymphadenopathy
(12,13,21). In our study, contrary to the
literature, there was no significant difference
between the two groups in terms of the
presence of mobile or painful lymph nodes,
which we attributed to the fact that the non-
infectious group included not only cases with
malignancy  but  also  cases  with
lymphadenopathy due to congenital cysts and
rheumatologic diseases.

In our study, the most common -etiologic
factors in the infectious lymphadenopathy
group were nonspecific lymphadenopathies

where causative factors could not be
determined, Ebstein-Barr virus,
cytomegalovirus, tuberculosis, suppurative

lymphadenitis, toxoplasma, and brucella. In
the non-infectious group, rheumatologic
diseases such as PFAPA (periodic fever,
aphthous stomatitis, pharyngitis, and cervical
adenitis and Kawasaki syndromes, hemato-
oncologic malignancies such as lymphoma
and ALL (Acute Lymphoblastic Leukemia)
were the most commonly seen etiologies.
Similarly, Kumar et al. and Oksiiz et al.
reported that the most common infectious
agents were EBV, CMV, and TBC
(tuberculous lymphadenitis) (10,20,22). In our
study, unlike the literature, the number of
cases with tuberculous lymphadenopathy was
higher in the infectious group. This may be
explained by the recent increase in the
prevalence of tuberculosis in the community.
In the non-infectious group, rheumatologic
diseases were more common than
malignancies. We attributed this to the fact
that patients with a preliminary diagnosis of
malignancy were first referred to the
outpatient clinics of pediatric hematology and
then outpatient clinics of pediatric infection
because our center is a tertiary care hospital.
In our study, tuberculosis, granulomatous
lymphadenitis secondary to cat scratch
disease, malignancies such as lymphoma and
Langerhans cell histiocytosis, congenital cysts
such as thyroglossal cyst and branchial cleft
cyst were the most common diagnoses in
biopsied cases, while reactive lymphadenitis
was found in only 2 cases. Many studies cited
in the literature reported very different biopsy
results. While benign pathologic findings such
as reactive lymphadenitis were found more
frequently in some studies, malignant
pathologies such as Hodgkin and non-
Hodgkin lymphoma were detected more often
in some studies (12,20,23,24). In our study,
the fact that a smaller number of recurrent
cases of lymphadenitis were revealed as a
result of biopsy compared to the literature was
attributed to our use of more selective
indications such as refractoriness to treatment
and the presence of a chronic disease process
when deciding to perform biopsy.
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The main limitation of our study is that it was
a single-center retrospective study. The fact
that our center was a tertiary care hospital and
only cases admitted to the pediatric infection
clinic were included in the study led to
heterogeneity in our study groups.

In conclusion, although lymphadenopathies in
childhood are mostly due to infectious causes,
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Evaluation of the Effect of Age-Related Macular Degeneration Type And Stage on the

Risk of Parkinson’s Disease
Yasa Bagli Makula Dejenerasyonu Tipi Ve Evresinin Parkinson Hastalig1 Riskine Etkisinin
Degerlendirilmesi
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Abstract: The aim of the study was to investigate the distance between Parkinson's Disease (PD) and Age-Related Macular
Degeneration (AMD) type and stage.. Our prospective study, the dry-type AMD group consisted of 296 patients with early and 284
patients with late-stage. The neovascular AMD group included 285 early and 277 late-stage patients. The control group consisted of
300 patients. AMD patients were grouped as dry and neovascular type and early and late stage. The patients were questioned about
the use of drugs for PD, and the use was recorded as having the disease. If any of the complaints seen in the PD were present, the
patient was referred to a neurologist. PD was detected in 1% of the control group and 4.6% in the neovascular type AMD group,
and this difference was significant (p:0.04). This difference was present in both the early (%4.5) and late-stage (%4.6 ) (p:0.04,
p:0.04). PD was determined 3.78 times greater among neovascular AMD patients(p:0.03), and significant association was present in
both early (3.72 times) and late-stage (3.82 times) (p:0.03, p:0.03). In the dry-type AMD group 2.7% PD was detected and there
was no statistical difference (p>0.05). This difference was not significant in the early stage (%2.3) or late-stage (%2.8) and also
there was no association with dry-type AMD (p>0.05). Also, unilateral and bilateral involvement in AMD was not associated with
PD (p>0.05). Our study revealed the association between both early and late neovascular AMD and PD. However, any significant
relationship was not detected in terms of both unilateral and bilateral involvement.

Keywords: Age-related Macular Degeneration, Parkinson's disease, prevalence, stage, type

Ozet: Cahismamizin amaci Parkinson Hastaligi (PD) ile Yasa Bagli Makula Dejenerasyonu (YBMD) tipi ve evresi arasindaki
iliskiyi arastirmak idi.. Prospektif ¢alismamizda kuru tip YBMD grubu 296 erken evre ve 284 ge¢ evre hastadan olusuyordu.
Neovaskiiler AMD grubu 285 erken ve 277 geg evre hastay igeriyordu. Kontrol grubu 300 hastadan olusuyordu. YBMD hastalari
kuru ve neovaskiiler tip ile erken ve ge¢ evre olarak gruplandirnildi. Hastalara PH igin ilag kullanimi sorguland: ve kullananlarin
hastalikli oldugu kaydedildi. PH'de goriilen sikayetlerden herhangi birinin mevcut olmasi durumunda hasta noroloji uzmanina
yonlendirildi. Kontrol grubunun %1'inde, neovaskiiler tip YBMD grubunda ise %4,6 oraninda PH saptand: ve bu fark anlamliyd:
(p:0,04). Bu fark hem erken (%4,5) hem de ge¢ donemde (%4,6) mevcuttu (p:0,04, p:0,04). Neovaskiiler YBMD hastalarinda PD
3,78 kat daha fazla saptand: (p:0,03), hem erken (3,72 kat) hem de ge¢ dénemde (3,82 kat) anlamli iligki mevcuttu (p:0,03, p:0,03).
Kuru tip YBMD grubunda %2,7 PD tespit edildi ve istatistiksel olarak fark saptanmadi (p>0,05). Bu fark erken dénemde (%2,3) ve
ge¢ dénemde (%2,8) anlamli bulunmazken, kuru tip YBMD ile de iliski saptanmad: (p>0,05). Ayrica YBMD'nin tek tarafli ve iki
tarafli tutulumu PH ile iligkili degildi (p>0,05). Calismamiz hem erken hem de ge¢ neovaskiiler YBMD ile PD arasindaki iliskiyi
ortaya ¢ikardi. Ancak hem tek tarafli hem de iki tarafli tutulum agisindan anlaml bir iligki saptanmadi.

Anahtar Kelimeler: Yasa Bagli Makula Dejenerasyonu, Parkinson hastaligi, prevalans, evre, tip
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Refractive Status and Axial Length in Subconjunctival Hemorrhage

1. Introduction

Age-related macular degeneration(AMD) is
one of the leading causes of visual impairment
and blindness in the elderly (1). The
pathogenesis of AMD is still not fully
understood and is attributed to a complicated
interplay of aging, genetic, oxidative stres,
and environmental factors (2). Currently,
AMD is described as a macular
neurodegenerative disease (3). It occurs as a
complex degeneration in the macula that
affects the photoreceptor, retinal pigment
epithelium [RPE), Bruch's membrane and
choriocapillaris, and is characterized by the
presence of abnormal extracellular materials
such as drusen (4). There are two types of
AMD. One of which is Dry-type AMD, which
can start with drusen, pigment epithelial
changes and, or drusenoid pigment epithelial
detachments in the early stage and result in
geographic atrophy in the late-stage (5-6). On
the other hand, neovascular type AMD starts
with macular neovascularization in addition to
dry-type AMD findings and may result in a
disciform scar in the last stage (7-8).

Parkinson’s Disease(PD) is a progressive
neurodegenerative disorder that results in the
loss of dopaminergic neurons in the substantia
nigra and manifestations of Parkinsonian
motor abnormalities include bradykinesia,
resting tremor, and postural imbalance (9).
Risk factors include drug, substance, ortoxin
exposure, infections, and vascular insults (10-
11). The prevalence of PD in the population
over 65 years is approximately 1% (12-13).
Several molecular studies suggested that
oxidative  stress, chronic inflammation,
impairment of the processing and degradation
of dysfunctional cellular components, and
alterations of neuronal homeostasis are
common biological pathways of PD (14-15).
An increased risk of PD in neovascular type
AMD patients has been shown in several
studies  (16-18). Pathomechanisms that
contribute to AMD may be associated with the
development of Parkinson's disease because
both seem to share similar pathogenesis
pathways and common risk factors.

To the best of our knowledge, there are no
studies that have investigated the association
between AMD types, stages, and eye

involvement PD at the same time. Therefore,
this study aimed to investigate the prevalence
of PD in early and late-stage dry and
neovascular AMD.

2. Materials and Methods

Patients diagnosed with Age-Related Macular
Degeneration by fundus examination in the
Ophthalmology outpatient clinic between
March 1, 2022 and September 1, 2022 were
included in this prospective study. In our
study, the dry-type AMD group consisted of
300 patients with early stage and 284 patients
with late stage. The neovascular AMD group
included 295 early stage and 286 late stage
patients. The control group consisted of 300
patients who were similar in terms of age and
gender.

AMD patients will be grouped as dry and
neovascular type, as well as the early and late
stages. The control group was formed from
patients of similar age groups without AMD.
The control group was selected from patients
who applied to the ophthalmology clinic for
routine examination and who were sure that
they did not have age-related macular
degeneration. Additionally, patients with
corneal, lens, and vitreous disease who could
not performed retinal examination were also
excluded from the control group. Drusen and
pigment epithelial changes were accepted as
early stage dry-type and those with
geographic atrophy as late stage dry-type
AMD(5-6). In addition to drusen and pigment
epithelial changes, neovascular membranes,
pigment epithelial detachment and intra-
subretinal fluid were accepted as early stage
neovascular type AMD and those with
disciform scar as late stage neovascular type
AMD (7-8). Optical coherence tomography
was used when diagnosing AMD, and optical
coherence tomography angiography and or
fundus fluorescein angiography were also
performed when necessary.If a patient had
early stage AMD in one eye and late stage
AMD in the other eye, the late stage eye was
included in the study. In addition, patients
with one eye dry-type and the other
neovascular type AMD were not included in
the study. Pachychoroid Neovasculopathy,
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Retinal Angiomatosis Proliferation, Central
Serous Retinopathy, Vitelliform Dystrophy
and Macular Telangiectasia disecases were
included in the differential diagnosis and these
diseases were excluded. In addition, those
with corneal, lens, and vitreous diseases that
could affect retinal examination in one of their
eyes were not included in the study.

Patients were questioned whether they were
using Parkinson's medication for PD, and if
they were using medication for Parkinson's
disease, their previous records were checked
for this disease in the system and the disease
was recorded as present.. However, if there is
no drug use, patients will be questioned about
slowness in speech, slowness in walking, and
tremors in the hands for Parkinson's. If any of
these complaints were present, the presence or
absence of these diseases was confirmed by
referring the patient to a neurologist.

The patient was evaluated by the neurologist
as follows. The diagnosis of Parkinson's was
made according to the UK Parkinson's
Disease Society Brain Bank Clinical
Diagnostic Criteria. Bradykinesia (slowness in
initiating voluntary movement, in which the
speed and amplitude of movement gradually
decrease with repetitive activity) was
determined as the main criterion in the
diagnosis of the disease. The diagnosis was
made by the presence of at least one of
accompanying muscle rigidity, 4-6 Hz rest
tremor, and postural instability (not due to
primary visual, vestibular, cerebellar, or deep
sensory dysfunction).

Exclusion criteria for PD are recurrent stroke
history and cascading progression of
Parkinsonian features, history of recurrent
head trauma, definitive encephalitis, history of
neuroleptic use at the onset of symptoms,
affected in more than one relative, persistent
remission, the unilateral continuation of
symptoms after 3 years, supranuclear gaze
paralysis, cerebellar symptoms, early severe
autonomic  involvement, early severe
dementia (with memory, language and praxis
disorders), babinski sign, history of cerebral
tumor or communicating hydrocephalus,
MPTP( It was determined as exposure to 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine).

Also, patients with a regular smoking and
alcohol history were excluded from the study.

Ethics Committee

The study was approved by the Ethics
Committee of University Hospital with the
number 2022/04-05

Statistical analysis

Statistical analysis was performed using the
Statistical Package for Social Sciences
(SPSS)version 23.0 for Windows software
(SPSS Inc., Chicago, IL, USA). The Shapiro-
Wilk test was used to evaluate the normality
of the distribution of numerical data. In the
comparisons of mean values between groups,
the Independent Samples t-test was used for
numerical variables and the Chi-square test
for categorical variables. Binary logistic
regression analyses were applied to compute
the odds ratios of the association between the
explanatory variables. A value of p<0.05 was
accepted as statistically significant.

3. Results

The control group comprised 159(53%)
females and 141 (47%) males with a mean age
of 67.3 = 5.4 years. The dry-type AMD group
comprised  315(54.3%) females and
265(45.7%) males with a mean age of 66.4 +
7.1 years. The neovascular type AMD group
comprised 303(53.9%) males and 259(46.1%)
females with a mean age of 68.2+6.4 years.
No statistically significant difference was
determined between the groups in terms of
age and gender (p>0.05).

PD was detected in 1% (n: 3) of the control
group and in 3.6% (n:41) of the AMD group.
No statistically significant difference was
determined between the groups in terms of PD
(p:0.18). In the dry-type AMD group, 2.7%
(n:15) PD was detected and there was no
statistically significant differences compared
to the control group (p:0.23). In addition,
4.6% (n:26) PD was found in the neovascular-
type AMD group, and this difference was
significantly higher than in the control group
(p:0.04). The prevalence of PD in early-late
type dry and neovascular-type AMD groups is
shown in Table 1.
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The effect of age, gender, disease stage and
involvement in AMD varieties on the
prevalence of PD is presented in Table 2. A
significant  association was determined
between age and the prevalence of PD in both
types of AMD (0.02, p:0.03).AMD stage and

The association between the prevalence of PD
and both of the presence and types of AMD is
shown in Table 3. A significant association
was found between PD and neovascular-type
AMD (p:0.03, Odds ratio:3.78, 95% CI). PD
was not associated with dry-type AMD.

eye involvement were not associated with PD
(p>0.05) and there were no significant
association with other factors (p>0.05).

Table 1. Prevalence of Parkinson's Disease according to AMD type and stage

Control Early p Late p Early Late p
Group DryAMD DryAMD NeovascularAMD Neovascular
(n:300) (n:296) (n:284) (n:285) AMD
(n:277)
PD n3(%1)  nm7(%2.3) 046  n:8(%2.8) 0.39 n:13(%4.5) 0.04 n:13(%4.6) 0.04

AMD: Age-related macular degeneration,PD:Parkinson'sDisease

Table 2. Factors affecting the prevalence of Parkinson's Disease

PDin PDin
Dry-type Neovascular-type
AMD AMD
Age p:0.02 p.0.03
OR:1.22 OR:1.22
Gender p:0.92 p:0.54
OR:0.78 OR:1.32
Stage(Early/Late) p:0.91 p:0.85
OR:0.87 OR:1.23
Involvement p:0.72 p:0.79
(Unilateral/bilateral) OR:0.97 OR:0.98

PD:Parkinson'sDisease, OR:OddsRatio

Table 3. The relationship between the prevalence of PD and AMD

Type Parkinson's Disease
AMD p:0.17 OR:3.13
Dry-type AMD p:0.27 OR:2.54
-Early-stage p:0.32 OR:2.28
-Late-stage p:0.26 OR:2.61
Neovascular-type AMD p:0.03 OR:3.78
-Early-stage p:0.03 OR:3.72
-Late-stage p:0.03 OR:3.82

AMD: Age-related macular degeneration, OR:OddsRatio

4. Discussion

This study showed that Neovascular AMD is
more common in Parkinson's patients, and this
prevalence is significantly higher in both the

early and late stages (p:0.04, p:0.04). As a
result of the study, it was determined that PD
was seen 3.72 times more in the early-stage
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and 3.82 times more in the late stage in
Parkinson's patients(p:0.03, p:0.03). However,
although the prevalence of dry-type AMD was
high in Parkinson's patients, it was not
statistically significant, and this rate did not
change in both the early and late stages
(p>0.05). In addition, at the end of the study,
no significant relationship was found in the
early and late stages of Parkinson's
patients(p>0.05).

Chung et al showed that in their retrospective
cohort study, neovascular-type AMD patients
had a higher risk of PD compared to a control
group with non-AMD (16). Etminan et al.
suggested that neovascular AMD may predict
the onset of PD in their retrospective study
(19). They wused the Canadian British
Columbia Retinal Disease Database and
Neovascular AMD patients undergoing
intravitreal injections (Bevacizumab or
Ranibizumab) were included in this study.
Choi et al. determined that AMD was
associated with higher PD risk in their
retrospective study (18). Dry-type AMD
patients were not included in these 3 studies
and also AMD was not classified as early and
late. In the retrospective cohort study of Chen
et al., AMD patients were divided into 3
groups as neovascular, non-neovascular and
unspecified (17). During the analysis of AMD
subtypes, there was no significant difference
in the risk of PD. However, since this study
screened AMD types through diagnostic
codes, it was reported that at the end of the
study, it could be insufficient to differentiate
AMD types. Also, in this study, the
relationship of AMD types with PD in the
early and late stages was not evaluated. In our
study, PD was determined 3.78 times greater
among neovascular AMD patients. (p:0.03).
These rates were 3.72 and 3.82 times in early-
stage and late-stage neovascular-type AMD,
respectively, and a significant relationship was
found in both(p:0.03, p.0.03). There was no
statistically significant relationship between
the early or late dry AMD group and the
control group (p<0.05).

A previous study has suggested a potential
genetic association between retinal pigmented
epithelial degeneration and PD (20). There are
some common factors in the etiopathogenesis
of AMD and Parkinson's diseases.

Inflammation and related neurodegeneration
are one of the common factors in studies with
high complement factors (21-22). The other
common factor is the accumulation of some
misfolded proteins in the form of lipofuscin
deposition in retinal pigment cells of AMD
patients and alpha-synuclein deposition in
neurons of PD patients due to autophagy
dysfunction (23-24). As another common
factor, this inflammation and autophagy
dysfunction will induce oxidative stress with
high oxygen consumption of both retinal cells
and brain cells, and as a result of
mitochondrial dysfunction that decreases with
aging, oxidative damage occurs with an
increase in reactive oxygen products (25-26).
Studies with optic coherence tomography
have reported thinning of the RNFL of both
AMD and PD patients, and this thinning
process was also associated with the duration
of PH (27).

It was determined that the reason was the loss
of dopaminergic amacrine cells in the retina
and the deterioration of ganglion cell axons
(27). The underlying pathological mechanism
between PD and dry-type AMD is still
unclear, but it is commonly accepted that
decreased dopamine levels in the basal
ganglia and retina result in clinical signs of
motor and visual symptoms.28 Another
finding showing the similarity between both
diseases is that L-Dopa treatment given for
PD has a role in preventing AMD.29 In this
study, it was emphasized that under normal
conditions, RPE cells expressed GPR143, a G
protein-linked receptor, through dopamine,
and reduced the release of VEGF responsible
for neovascular-AMD. In this study, it was
determined that the risk of AMD development
was lower by providing an anti-VEGF effect
with the L-Dopa treatment given. We thought
that the decrease in anti-VEGF activity was a
result of decreased dopamine in the retina in
neovascular-rAMD, which is similar to
decreased dopamine in PD, and the resultant
increase in VEGF, increased the incidence of
neovascular-AMD.

To the best of our knowledge, there is no
prospective  study in  the literature
investigating the types and stages of AMD,
and the relationship between ocular
involvement and PD at the same time. In
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previous  retrospective  cohort  studies,
retrospective cohort scans were performed
with very high patient numbers, and the
relationship between PD and neovascular
AMD was investigated. Dry-type and
neovascular-type AMD were not evaluated
separately, except for only one study. In the
study in which the dry-type and neovascular-
type were evaluated simultaneously, the
condition of some patients could not be
specified. Again, in none of these studies,
neovascular-type and dry-type AMD were
classified as early-stage and late stage, and the
prevelance of PD in unilateral and bilateral
eye involvement was not evaluated. Our study
is the first prospective study in which AMD
type, stage and mode of involvement were
evaluated simultaneously with the prevelance
and relationship of PD, and with this aspect, it
will make a valuable contribution to the
literature.

Limitations of this study were the relatively
low number of patients. Among the
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Hastane Acil Durumlarinin Analizi: Mavi Kod Cagrilar1 Uzerine Bir Arastirma
Analysis of Hospital Emergencies: A Study of Code Blue Calls

Senem Urfali, Serhat Hakkoymaz, Melih Seyda Dogan, Mehmet Comez, Menekse Oksar,
Sedat Hakimoglu, Cagla Buket Ozbakis, Onur Koyuncu

Hatay Mustafa Kemal Universitesi Tayfur Ata Sokmen Tip Fakiiltesi, Anestezi ve Reanimasyon Anabilim Dal,
Hatay, Tiirkiye

Ozet: Mavi kod, hastane ici acil tibbi miidahale gerektiren bir durumda ekiplerin en kisa siirede olay yerine ulagmasini saglamak
amactyla kullanilan acil durum kodudur. Bu ¢alismanin amaci, hastanemizdeki mavi kod uygulamasini mevcut veriler
dogrultusunda retrospektif olarak incelemektir. Bir anestezi uzmani ve bir anestezi teknisyeni uygulama ekibinden olusan
hastanemizde, 2019-2021 yillar1 arasinda yapilan mavi kod cagrilar1 geriye doniik olarak incelendi. Mavi Kod Cagrisi verilen
hastalarin demografik verileri, mavi kodun verildigi boliim, nedeni ve zamani (mesai igi, mesai dis1), ekibin olay yerine ulasma
stiresi, uygulanan miidahale, miidahale sonrasi hastanin nereye yonlendirildigi dosyalarindan geriye doniik olarak incelendi.
Verilerin analizinde SPSS for Windows 24.0 paket programi kullanildi. Toplam 333 Mavi Kod ¢agrisi degerlendirildi. Hastalarin
177'si (%53.2) erkekti. Hastalarin yas ortalamasi 48.80+21.06 yildi. Mavi Kod ¢agrisinin en sik verildigi béliimler yatakl servisler
(n=209, %62.8) ve poliklinikler (n=84, %25.2) idi. Senkop, %42,9 ile en sik goriilen ¢agr1 sebebidir ve bu durumu ikinci sirada
%33,3 ile kardiyak arrest izlemektedir. Toplam ¢agrilarin %74,8°1 mesai saatleri iginde olup, ulasma siiresi ortalama 108,83+42,35
saniye idi. Hastalarin %43'iine intravendz sivi + oksijen verilirken, %22,5’ine kardiyopulmoner resiisitasyon (KPR) uygulandi.
Hastalarin %64.9’u acil servis gozlem iinitesine, %35,1'i yogun bakim iinitesine (YBU) transfer edildi. Mortalite oran1 %36,9 idi.
Mavi kod sistemi, hastane i¢i acil durum miidahalelerinde hayatta kalma oranlarin1 6nemli 6lgiide etkiler. Bu sistem diizenli olarak
degerlendirilmeli, yanlis ¢agrilar1 6nlemek i¢in tiim hastane personeline egitim verilmeli ve hizli, dogru miidahalenin hastalarin
sagkalimi tizerinde biiyiik bir etkisi oldugu vurgulanmalidir.

Anahtar Kelimeler: Mavi Kod, Kardiyopulmoner Resiisitasyon, Hastane I¢i Egitim, Yanhs Mavi Kod

Abstract: Code blue is an emergency code used to ensure that teams reach the scene as soon as possible in a situation requiring
urgent in-hospital medical intervention. The aim of this study is to retrospectively examine the implementation of the code blue
protocol in our hospital based on the data of our hospital. Code blue calls given in our hospital,which constitute of an anesthesilogist
and an anesthesia technision, between 2019 and 2021 were examined retrospectively. Demographic data of the patients who were
given a code blue call, the department where the blue code was given, the reason and time period (during working hours, off
working hours), time for the team to arrive at the scene, the intervention applied, and where the patient was directed after the
intervention were examined retrospectively from their files. SPSS for Windows 24.0 package program was used to analyze the data.
A total of 333 Code Blue calls were evaluated. 177 (53.2%) of the patients were male. The average age of the patients was
48.80+21.06 years. The departments where Code Blue calls were most frequently initiated were inpatient wards (n=209, %62.8) and
outpatient clinics (n=84, %25.2). Syncope is the most frequently observed reason for calls at 42.9%, followed by cardiac arrest at
33.3% in second place. Of the total calls, 74.8% occurred during working hours, with an average response time of 108.83+42.35
seconds. Of the patients, 43% received intravenous fluids + oxygen, while 22.5% underwent cardiopulmonary resuscitation (CPR).
Of the patients, 64.9% were transferred to the emergency observation unit, while 35.1% were transferred to the intensive care unit
(ICU). The mortality rate was 36,9 %. The Code Blue system significantly affects survival rates in hospital emergency
interventions. This system necessitates regular evaluation, comprehensive training of all hospital personnel to minimize false
alarms, and underscores the critical importance of fast and accurate interventions, which significantly influence patient survival
rates.

Keywords: Code Blue, Cardiopulmonary Resuscitation, In-hospital Training, False Code Blue
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1. Giris
Hastane ortaminda yasami tehdit eden
durumlarla siklikla karsilasilmaktadir.

Bunlarin en 6nemlisi olan kardiyak arrest,
%20'1n altinda hayatta kalma orani ile 6nemli
bir saglik sorunudur (1-3). Hem hastanin
bireysel Ozelliklerinin hem de altta yatan
hastaligin dogasinin acil durumlarda hayatta
kalma oranlart tizerindeki kritik etkisi
bilinmektedir (2, 3). Genel durumu bozulan
hastanin erken teshisi ve arrestin dnlenmesi
yasam zincirinin ilk ve en 6nemli halkasidir

3).

Mavi Kod, hastane iginde acil tibbi miidahale
gerektiren hastalara, hasta yakinlarina veya
hastane personeline profesyonel bir ekip
tarafindan hizli ve etkili bir sekilde miidahale
edilmesini saglayan ve tiim diinyada kabul
gormiis bir acil durum yonetim aracidir (4,5).
Genel kavram olarak “Mavi Kod”, kritik
bakim ve hastane c¢apinda  alarmin
etkinlestirilmesini  gerektiren beklenmedik
tibbi acil durumlar: ifade eder (6). Mavi renk
kodlamasi uluslararasi uygulamalarda
evrensel bir isaret olarak kabul edilirken
iilkemizdeki saglik kurumlari i¢in de zorunlu
hale gelmistir. Bu gereklilik, 2011 yilinda
Saglik Bakanlig: tarafindan yayimlanan 'Hasta
ve Calisan Giivenligi Yonetmeligi' ile Resmi
Gazete'de yaymlanarak hastanelerde onemli
bir kalite standardi olarak olusturulmustur (5,
7). Ulkemizde, standart ulusal terminoloji
agisindan "2222" numarali telefon aktivasyon
cagri  sisteminin  kullamilmast  uygun
goriilmiigtir. Mavi Kod Uygulama siireci
genel olarak hazir bulunan profesyonel bir
ekip, teknolojik ¢agr sistemi, 6n hazirliklar ve
ekibin hastaya ulagana kadar alinmas1 gereken
onlemler, varig zamani, hazir ekipman, etkili
bir miidahale, miidahale sonrasi yonetim ve
kayitlart  icermektedir (8). Mavi Kod
Uygulamasi, temel ve ileri yasam desteginin
devreye girmesi ile daha giivenli hale gelir. Bu
asamadan sonraki islemler, yeterli ekipmana
sahip, kardiyopulmoner resiisitasyon (KPR)
ve diger acil midahaleler konusunda
deneyimli ve egitimli uzman hekim, hemsire,
anestezi teknisyeni ve giivenlik gorevlisinden
olusan bir miidahale ekibi tarafindan yiiriitiiliir

(3). Mevcut literatlir, kardiyopulmoner
resiisitasyon (CPR), defibrilasyon ve ileri
yasam  destegi  dahil  olmak  {izere

miidahalelerin hizli bir sekilde
uygulanmasinin iyilesme oranlarint 6nemli
Olciide artirabilecegini vurgulamaktadir (2, 3,
6).

Bu calismada hastanemizdeki mavi kod
uygulamasini mevcut veriler dogrultusunda
retrospektif olarak incelemek ve Mavi Kod
Uygulamasi farkindaliginin siirdiiriilmesinin
Oonemini vurgulamak amaglanmuistir.

2. Gerec ve Yontemler
Calismanin tasarimi

Bu calisma, Ocak 2019-Ocak 2021 tarihleri
arasinda Mavi Kod Cagrisi yapilan hastalara
ait formlarin retrospektif olarak
incelenmesiyle gerceklestirildi. Hatay Mustafa
Kemal Universitesi Tayfur Ata Sokmen Tip
Fakiiltesi Girigsimsel Olmayan Aragtirmalar
Etik Kurulu'ndan etik onayr alindi. Bir
anestezi uzmani ve bir anestezi teknisyeni
uygulama  ekibinden olusan ve  biri
ameliyathane digeri reanimasyon {iinitesinde
iki mavi kod cihazi bulunan hastanemizde,
yetkili saglik gorevlileri tarafindan verilen
cagri lizerine ekip en hizl sekilde olay yerine
ulagmaktadir.

Diizenli olarak doldurularak kalite yonetim
birimine iletilen Mavi Kod Cagri Formlari
incelenerek caligmanin verileri toplandi. Mavi
Kod Cagris1 alan hastalarin dosyalarindan
alman demografik veriler, mavi kodun
verildigi boliim, nedeni ve saati (mesai
saatleri i¢inde, mesai saatleri disinda), ekibin
olay yerine wulagma siiresi, uygulanan
miidahale ve miidahale sonrasinda hastanin
nereye yonlendirildigi incelenerek kayit altina
alindi. Ameliyathane, dahili ve cerrahi yogun
bakim {initesi ve koroner yogun bakim
tinitesinde  acil ~ midahale  gerektiren
durumlarda miidahale edebilecek nitelikli
ekiplerin varligi sebebiyle ve tatbikat
amaciyla yapilan c¢agrilar caligma disinda
birakildi. Hayati  tehlikesi  olmayan,
pozisyonunun diizeltilmesi ve agiz igi
sekresyonlarin aspirasyonu gibi basit solunum
problemlerinin  ¢oziilmesiyle halledilebilen
acil durumlar, ek miidahale gerektirmeyen
durumlar olarak tanimlanmistir. Olay yerine
ulasildiginda hastanin stabil oldugu, solunum
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sikintisinin olmadig1 veya kardiyak bir olayin
yasanmadig1 durumlar, uygunsuz ¢agri olarak
degerlendirilmistir (Sekil 1). Sagkalim veya

Sekil-1. Mavi kod ¢agr1 6zet diyagrami

Toplam Mavi Kod ¢agrisi Caligma dig1 birakilan ¢agr
(n=350) — | n=17)
-Tatbikat amagli:10
-Yanlis gagr:7
Degerlendirmeye alinan ¢agn U %
ygunsuz ¢agri
(n=333) > (0=25)

!

Miidahele edilen hastalar
(n=308)

hastaneden taburculuk, ¢alismanin sonlanimi
olarak kabul edilmistir.

Kardiyak arrest dis1 nedenler

Kardiyak arrest
(n=111)

Sag kalan hasta
(n="70)

istatistiksel analiz

Verilerin  istatistiksel ~ analizi  Statistical
Package for the Social Sciences (SPSS) for
Windows 24.0 paket programi kullanilarak

yapildi. Sayisal degiskenler, ortalama =+
standart sapma ve minimum-maksimum
degerleriyle  birlikte  verildi.  Kategorik

degiskenlerin tanimlanmasinda frekans ve
yiizde degerleri kullanildi.

3. Sonuclar

Tablo 1’de hastalarin demografik verileri
sunulmustur. 177 (%53,2) erkek ve 156 (46,8)
kadindan olusan hastalarin yas1 1 ile 92 (48.8

v

(n=197)

+ 21.06) arasinda idi. Erkeklerden 14’1,
kadinlardan 8’1 pediatrik hastalar idi.

Cagrilarin %74,8'1 mesai saatleri i¢inde (hafta
i¢i 08:00-17:00 saatleri arasi), %25,2'si mesai
saatleri disinda (hafta i¢i 17:00- 08:00 saatleri
disinda kalan zaman, hafta sonu ve resmi tatil
giinleri) idi. Bu ¢agrilarin ¢ogunlugu (%62,8)
yatakli servislerden, dortte biri (%25,2)
polikliniklerden, geri kalan1 (%12,0) ise ¢esitli
diger hizmet birimlerinden idi. Mavi Kod
Cagrisi gerektiren klinik tablolar
incelendiginde vakalarin %42,9'unun senkop,
ticte birinin (%33,3) kardiyak arrest, geri
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kalanmin (%23,8) ise cesitli diger durumlar
nedeniyle oldugu gorildii.

Cagrinin  yapildigit andan hastaya ilk
miidahalenin baslangicina kadar gecen siire

ulasma siiresi olarak kabul edildi. Bu
tanimlamaya gore c¢alismamizda ortalama
ulagsma siiresi 108,83+42,35 saniye idi. 197
(%59,1) hastaya ilk 2 dakikada (<120 saniye)
miidahale edildigi belirlendi.

Tablo-1. Mavi kod ¢agris1 yapilan hastalarin demografik 6zellikleri (n=333).

Demografik dzellik

Yas 1-92 (48.8 + 21.06)

Cinsiyet n %
Erkek 177* 53,2
Kadin 156%* 46,8
Cagr1 zamani

Mesai igi 249 74,8
Mesai dist 84 252
Cagrinn yapildig1 birim

Yatakl: servisler 209 62,8
Poliklinikler 84 25,2
Diger Birimler 40 12,0
Klinik tablo

Senkop 143 429
Arrest 111 333
Solunum Yetmezligi 16 4,8
Konviilziyon 21 6,3
Diisme 15 4,5
Anafilaksi 2 0,6
Uygunsuz ¢agri 25 7,5
Miidahaleye baslama siiresi (saniye) 108,83 + 42,83 (15-180)

<20 5 1,5
21-60 38 114
61-120 154 46,2
121-180 136 40,9

*147i pediatrik, ** 8i pediatrik.

Tablo 2°de goriildiigli {lizere, intravendz (iv)
siv1 + oksijen verilmesi (%43,0) olurken, bunu
en sik uygulanan girisim  endotrakeal
entiibasyon (%34,2) izledi. En diisiik
miidahale orani anafilaksi tedavisiydi (%0,6).
Hastalarin %64,9’unun Acil Servis Unitesinde

izleme alinirken, %35,1'inin Yogun Bakim
Unitesine (YBU) sevk edildigi saptandi.
YBU’ye sevkinden sonra 41 hastanin 8liimle
sonuclandigi, olay yerinde veya acil servis
gozleminde 6liim vakasi gdzlenmedi.

Tablo 2. Mavi kod ¢agrisi yapilan hastalara yapilan miidahaleler ve miidahale sonrasi sevk edilen birimler

(n=333).

Miidahale sekli n %
Endotrakeal entiibasyon 114 34,2
Intravendz sivi + Oksijen verilmesi 143 43,0
Ek miidahale gerektirmeyen 49 14,7
Anafilaksi tedavisi 2 0,6
Uygunsuz cagri 25 7,5
Sevk Edilen Birim

Acil servis gozlemi 216 64,9
Yogun bakim {initesi 117* 35,1

*Bu hastalarin 41°1 (%36,9) mortalite ile sonuglandi.
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3. Tartisma

Durumu aniden kotiilesen veya
kardiyopulmoner arrest (KPA) gegiren hastay1
ilk goren kisinin bilgi ve beceri diizeyi,
gerekli miidahalenin en hizli ve dogru sekilde
yapilabilmesi i¢in en 6nemli unsurdur (3). Bu
kapsamda hastanelerde gelistirilen Mavi Kod
Uygulamasi, hastanelerde kaliteli saglik
hizmeti sunumunda bir kriter haline gelmistir

).

Mavi Kod ekibinin kardiyak arrestli hastaya
kisa siirede ulagsmas1 ve erken defibrilasyon
baslanmasinin, 6zellikle 2 dakikanin altinda
miidahale edilerek ilk elektriksel sokun
verilmesinin sag kalimi Onemli oranlarda
artirdigr ~ gozlenmistir  (9,10). Esen ve
arkadaslarinin calismasinda hastaya ulasma
stiresinin ortalama 3.45 dakika, hayatta kalma
oraninin ise %20,3 oldugu rapor edilmistir (3).
Calismamizda ortalama hastaya ulasma siiresi
1,8 dakika (108 sn), spontan dolasima geri
donen hastalarin orani ise %65,1 olarak tespit
edilmistir. Mavi Kod Uygulamasi
standartlarinin, iilkemizde ve diinya genelinde
bircok hastanede olduk¢a yaygin olarak
benimsenmis olmasi nedeniyle, 3 dakikanin
altindaki bir slirede Mavi Kod ekibinin
miidahaleye baslama orant 6nemli Olgiide
artmuigtir (3-7, 11,12). Hastanemizde bulunan
son derece deneyimli Mavi Kod ekibi ve
donanimiyla gerceklestirilen ¢aligmamizda,
ilk miidahale siiresi 108 saniye olarak
belirlenmistir. Bu siire, ideal olarak kabul
edebilecegimiz siire olarak degerlendirilmistir.

Kardiyak arrestli hastalarda sag kalimi
etkileyen Onemli faktdrlerden birisi de
hastanin KPR'ye cevap verme siiresidir. 10
dakikadan kisa siirede basariyla sonuglanan
resiisitasyonlarin, daha uzun siireli KPR
uygulamasina gore sag kalim oranini arttirdigi
bildirilmistir. Ortalama resiisitasyon siiresi
Mohnle ve arkadaslariin calismasinda (13)
17-20 dakika, Ozmete ve arkadaslarinin (5)
calismasinda ise 27 (10-50) dakika olarak
bildirilmis ve resiisitasyona 10 dakikadan kisa
stirede yanit alinanlarda sag kalim oranlarinin
daha fazla oldugu belirtilmistir. KPR siiresi 10
dakikanin oldukga iizerinde olan Ozmete ve
arkadaslarinin ¢alismasinda sag kalim oran
%15,5 gibi diigiik oranlarda rapor edilmistir
(5). Monangi ve arkadaslarinin (14)

calismasinda ortalama resiisitasyon siiresi
15,6 dakika ve sag kalim oran %26,5 olarak
bildirilmistir. Bizim calismamizda
resiisitasyon siiresi ile ilgili bir degerlendirme
yapilmamustir.

65 yas ve lizeri KPR uygulanan hastalarda sag
kalim oran1 Ehlenbach ve arkadaslarinin (15)
calismasinda %18,3 olarak go6zlenirken,
Mohnle ve arkadaglarinin (13) calismasinda
ise %32,9 olarak belirtilmistir. Mohnle ve
arkadaslarinin  ¢alismasinda taburcu olan
hastalar1 bir y1l boyunca takip etmisler ve bu
stire sonunda sag kalim oraminin %13,6’ya
geriledigini rapor etmislerdir.

Calismalar arasl farkliliklar sadece
miidahaleye baslama siiresi, resiisitasyona
cevap silresi gibi kriterlerle acgiklanamaz.
Hastalarin klinik 6zellikleri, mavi kod ¢agrist
yapilan hastalar1 dahil etme/hari¢ tutma gibi
kriterler, Mavi Kod Cagrisinin zamaninda
yapilip yapilmamasi, verilerin
degerlendirmesindeki farkliliklar, eslik eden
hastaliklar gibi bir¢ok faktorden
etkilenebilmektedir.

Ayrica miidahale igleminin mesai i¢i saatlerde
olmasi da sag kalim agisindan &nemli bir
olumlu faktordiir (14). Ciinkii mesai igi
saatlerde  brans  hekimi, hemsire ve
profesyonel saglik personeli sayisi aksam
veya hafta sonu gibi mesai dis1 saatlere gore
oldukca daha fazladir (4). Ustelik miidahale
icin gerekli ekipmana ulagma imkan1 da mesai
i¢i saatlerde daha olasidir (14). Sag kalim
oram1 %15,6 olan Ozmete ve arkadaslarinin
calismasinda cagrilarin %54l mesai saatleri
disinda, sag kalim oram %61 olan Oziitiirk ve
arkadaslarinin  ¢alismasinda ise %62,7°si
mesai saatleri disinda rapor edilmistir (4,5).
Bizim calismamizda mesai dis1 ¢agri sadece
%26,2'dir, yani yapilan c¢agrilarin biiyiik
cogunlugu mesai saatleri iginde olmustur.
Kardiyak arrest sonrasi diisiik hayatta kalma
oranlarinin ana nedenleri arasinda vakalarin
ge¢ Dbildirilmesi, kliniklerde takip eksikligi,
doktor ve hemsirelerin kardiyak arresti
degerlendirememesi veya miidahale
edememesi 6nemli faktorlerdir (16). Bunlarin
yani sira ileri yas, yandas hastaliklar, tiikenmis
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metabolik rezervler ve
komplikasyonlar da sayilabilir (3, 14).

gelisen

Mavi kod c¢agrist yapilan vakalarin cinsiyet
dagilimi degerlendirildiginde ¢ogu calismada
erkek hasta oraniin anlamlh derecede yiiksek
oldugu goriilmektedir. Bunun olast nedenleri
arasinda kalp krizi, miyokard enfarktiisii ve
anjina pektoris gibi koroner sorunlarin
kadinlarda daha az goriilmesi sayilabilir (5).

Mavi kod cagrisina neden olan hastalik
hakkinda onceden bilgi sahibi olmak,
miidahalenin sonucunu da olumlu ydnde
etkilemektedir. Ornegin solunum sistemi ile
ilgili sorunlar pediatrik hastalarda yetigkinlere
gore daha sik goriilmektedir. Ancak mavi kod
cagris1 gerektiren ¢alismalarda ¢ocuk grubunu
ayr1  degerlendiren ¢ok fazla calisma
bulunmamaktadir. Stk ve arkadaslarinin
calismasinda mavi kod cagrisina yol agan
klinkk ~ durumlarm  ilk  iki nedeni
kardiyopulmoner ve izole akciger arresti
olarak rapor edilmistir (17). Calismamizda
olgularin 22'si pediatrik grupta olup, bunlarin
9unda  solunum  arresti, 6'sinda  ise
konviilziyon gozlendi. 10 hastaya intravenoz
stvi + oksijen verilirken, 6 hasta entiibe
edilmistir.

Hastane personeline diizenli olarak sunulan
hizmet ic¢i egitim programlari, mavi kod
sisteminin verimli ve hatasiz bir sekilde
islemesine olanak tanirken, yanlig alarmlarin
azaltilmasina da katki saglayabilmektedir.
Raporlanan veriler degerlendirildiginde mavi
kod c¢agri sisteminin hayata gegirilmesinin
ardindan verilen egitimler sayesinde klinik
anlamda ciddi ilerleme saglanmistir. Ayrica
uygunsuz c¢agrilarin ve cagri lokasyonuna
ulasmada yasanan zorluklarin da ciddi oranda
azaldig1 goriilmektedir (11). Egitimin yetersiz
oldugu yerlerde, 6zellikle polikliniklerde daha
fazla olmak tiizere konversif atak veya

psikiyatrik hastaliklarda bile mavi kod
verildigi gozlenmektedir (18).
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Abstract: Studies have shown the frequency of anxiety and depression and decreased quality of life (QoL) in patients with allergic
diseases. The aim of this study was to evaluate anxiety and depression symptoms and QoL in patients with asthma, allergic rhinitis
(AR), urticaria/angioedema (U/A) and drug allergy without any psychiatric diagnosis and to compare these four diseases in these
respects. In this cross-sectional study demographic and clinical characteristics were collected from patients’records. Hospital
Anxiety and Depression Scale (HADS) and Short Form 36 (SF-36) were used to assess anxiety and depression symptoms and QoL.
A total of 159 patients were included in the study and grouped as asthma (n=43, 27.1%), AR (n=45, 28.3%), U/A (n=44, 27.7%) and
drug allergy (n=27, 17%). There was a significant difference in HADS anxiety score and SF-36 physical functioning subscore
(p<0.001 and p=0.001, respectively). HADS anxiety score was higher in the U/A group and SF-36 physical functioning was lower
in asthma group. Among asthmatics, SF-36 subscores of physical role functioning, emotional role functioning, social role
functioning were lower in the patients at step 4 and 5 (n=22, 51.2%) than in those at step 2 and 3 (n=21, 48.8%) (p=0.001, p=0.031
and p=0.005, recpectively). In the U/A group, there was a positive moderate correlation between the urticaria activity score 7 and
the HADS anxiety score (r:0.579, p<0.001). Our study showed that U/A patients had more anxiety symptoms comparing to other
allergic diseases. Disease activity and severity had a significant relationship with anxiety level in U/A patients and with QoL in
asthmatics.

Keywords: Anxiety, Depression, Quality Of Life, Allergic Diseases, Urticaria, Asthma

Ozet: Alerjik hastaliklarda anksiyete ve depresyonun sik oldugu ve yasam Kalitesinin bozuldugu farkli cahismalarda gosterilmistir.
Bu galismanin amaci, herhangi bir psikiyatrik tanis1 olmayan astim, alerjik rinit (AR), iirtiker/anjiosdem (U/A) ve ilag alerjisi olan
hastalarda anksiyete ve depresyon semptomlarini ve yasam Kalitesini degerlendirmek ve bu dort hastalik grubunu bu agilardan
karsilastirmakti. Kesitsel nitelikte olan bu c¢alismada hastalarin sosyodemografik ve Kklinik ozelliklerine ait veriler hasta
kayitlarindan elde edildi. Anksiyete ve depresyon belirtilerini ve yasam Kalitesini 6l¢mek i¢in Hastane Anksiyete Depresyon Olgegi
(HADS) ve Kisa Form 36 (SF-36) kullanildi. Toplam 159 hasta ¢alismaya dahil edildi. Hastalar astim (n=43, %27,1), AR (n=45,
%28,3), U/A (n=44, %27,7) ve ilag alerjisi (n=27, %17) olmak iizere dort gruba ayrildi. Gruplar arasinda, HADS anksiyete skoru ve
SF-36 fiziksel fonksiyon alt skoru agismdan anlamli farklilik vard: (sirasiyla; p<0.001 ve p=0.001); HADS anksiyete skoru U/A
grubunda anlamli daha yiiksekti ve SF-36 fiziksel fonksiyon alt skoru astimli hastalarda daha diisiiktii. Basamak 4 ve 5 tedavi alan
astimlilarin (n=22, %51,2) SF-36’nin fiziksel rol giigliigii, emosyonel rol giicligii, sosyal islevsellik alt skorlart basamak 2 ve 3
tedavi alanlarinkine (n=21, %48,8) goére daha diisiiktii (sirastyla; p=0.001, p=0.031 ve p=0.005). Urtiker/anjioddem grubunda,
urtiker aktivite skoru 7 ile HADS anksiyete skoru arasinda pozitif bir korelasyon vardi (r:0.579, p<0.001) ve hafif (n=16, %36,4),
orta (n=12, %27,3) ve agir (=16, %36,4) gruplar arasinda HADS anksiyet skoru agisindan farklilik vard: (p=0.002). Caliyjmamiz
U/A hastalarmim diger alerjik hastalaliklara gore daha fazla anksiyete belirtilerine sahip oldugunu gosterdi. Hastalik aktivitesi ve
agirhigr urtikerli hastalarda artmig ankiyete diizeyi ile astimli hastalarda ise diisiik yasam kalitesi ile iligkiliydi.
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Mental Health and Quality of Life in Allergic Diseases

1. Introduction

The burden of allergic diseases due to
significant morbidity and socioeconomic costs
has been becoming a huge issue in this
century. One of the reasons is the increased
prevalence of allergic diseases (1). They also
have significant adverse effects on quality of
life as a result of physical discomfort and
impairment as well as the physical effects of
their presence. Impaired quality of life in
many allergic diseases, including asthma,
allergic rhinitis (AR) , urticaria, atopic
dermatitis, food allergy, and drug allergy has
been shown in various studies by way of
social, emotional, physical, and occupational
impacts (2-6). However, emotional impact and
mental health take a different place in allergic
diseases due to bidirectional causal
connection. Mood and anxiety or depressive
disorders was found common in allergic
diseases in the studies. On the other hand,
negative effect of these psychiatric disorders
on the perception and management of the
allergic diseases was shown. In one of the
studies, psychiatric disorders were found in
high rate among asthma patients and
associated with uncontrolled asthma (7).
Likewise, a similar result was obtained in
adolescents with asthma in another study (8).
Depression and anxiety was found to be
associated with AR significantly (6, 9). Some
studies have shown that psychiatric diseases is
frequently associated with chronic urticaria
and poor disease control (10-12). However,
the number of studies indicating the frequency
of anxiety and depression symptoms and risk
factors in allergic diseases is limited.
Additionally, there is little data showing
which allergic disease is more likely to suffer
from negative mental emotions.

In our study, we aimed to evaluate the anxiety
and depression symptoms and the quality of
life in patients with asthma, allergic rhinitis,
urticaria and drug allergy, which are among

the most common allergic diseases
encountered in the daily practice of adult
allergy outpatient clinic. In particular, we
planned to reveal whether there were
differences between these four diseases in
terms of anxiety and depression symptoms
and quality of life parameters. Moreover, we
aimed to find factors associated with
increased depression and anxiety symptoms
and decreased quality of life for each disease.

2. Materials and Method
2.1. Study design and study population

This cross-sectional study was conducted
between December 2022 and August 2023 in
our tertiary care hospital. The study protocol
was in accordance with the Declaration of
Helsinki and approved by Bolu Abant Izzet
Baysal University Ethics Committee (Cod:
2024/48)

Patients who met all of the following criteria
were eligible to participate; being 18 years
and older, applied to our allergy-immunology
clinic between December 2022 and August
2023, having at least one of the diagnosis of
allergic rhinitis, asthma, chronic urticaria +/-
angioedema and drug allergy and agreeing to
participate in the study. Patients were
ineligible to participate if they had systemic
comorbidity or psychiatric diagnosis. The files
and hospital records of patients who met the
inclusion criteria were evaluated
retrospectively. Sociodemographic ~ and
clinical data regarding the patients' diseases
and clinical assessment parameters related to
disease control, diseases activity, quality of
life and mood were analyzed (Figure 1).
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Entire study group
+Sociodemographic characteristics
«Allergic diagnosis
+Disease Duration
+Disease Severity (mild/ moderete/severe)
*HADS
+SF-36
Asthma Allergic rhinitis Urticaria/angioedema Drugallergy
« Treatment Step * Symptom Frequency * UAS7 + Drug group
- Allergic Status (intermittent/persistent) « Presentation of
- Eosinophilic Status « Pattern of Symptoms and hypersensitivity reactions
- ACTScore at last visit Allergic Sensitization
o @i SES (seasonal/perennial)

Figure 1. Patient Assessment Flow Chart. ACT; Asthma Control Test, HADS; Hospital Anxiety Depression Scale,
SF-36; Short-Form (SF) 36, UAS-7; Urticaria Activity Score

2.2.Classifications
Allergic Rhinitis

Patients with AR were grouped as perennial
and seasonal groups according to the
seasonality of their symptoms and allergic
sensitization. Skin prick test with house dust
mite  (Dermatophagoides  pteronyssinus,
Dermatophagoides farinea), molds (Alternaria
alternata, Aspergillus fumigatus), animal
epithelia (dog and cat), latex and pollens
(grass, tree, and cereal) were performed
and/or sp IgE was measured for these
common aeroallergens. Patients in the
perennial group had symptoms all over the
year and were sensitized to dust mites, molds,
animal epithelia or latex. Patients in the
seasonal group had symptoms limited to
pollen season and sensitized to pollen (13).

Patients with AR were also classified as
intermittent or persistent depending on the
symptom frequency and severity (either mild
or moderate-severe) according to ARIA
classification (14).

Asthma

Patients with absolute eosinophil count of
300/uL or higher at least twice during the oral
corticosteroid free period or 150/pL or higher
under steroid treatment were accepted as
eosinophilic (15).

Allergic status was defined based on
compatible history and sensitivity to at least

one aeroallergen determined by skin prick test
and/or sp IgE (15).

Asthma control assessment was performed
according to Asthma Control Test (ACT);
scores of 20-25 were classified as well-
controlled, 16-19 as partial controlled and 5-
15 as uncontrolled (15).

Urticaria

Disease severity of activity were defined
using Urticaria Activity Score (UAS7)
system; score of 0 was classified as complete
response, scores of 1-6 were classified as
well-controlled activity, 7-15 as mild activity,
16-27 as moderate activity and 2842 as
severe activity (16).

Drug allergy

The Brown grading scale was used for
classifying the severity of reactions to drugs.
Accordingly, if the patient experienced skin
and subcutaneous tissues only it was classified
as mild, if there were features suggesting
respiratory, cardiovascular, or gastrointestinal
involvement, it was classified as moderete and
if hypoxia, hypotension, or neurologic
compromise was present, it was graded as
severe (17).
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2.3.Measurements
Hospital Anxiety Depression Scale (HADS)

The Hospital Anxiety Depression Scale
(HADS), whose Turkish adaptation and
validity and reliability study was conducted
by Aydemir et al., was used to measure
anxiety and depression symptoms (18).
HADS is a self-report screening scale
including 14 items. The purpose of the scale is
not to make a diagnosis, but to measure the
psychological states of patients. Out of 14, 7
items include the anxiety questions, and the
other 7 items measure the symptoms of
depression with a score ranging from 0 to 21.
A HADS score > 8 is considered the standard
cut-off for the indication of anxiety or
depression (19).

Short-Form (SF) 36

The Turkish version of the SF-36
questionnaire was used to evaluate the
patients' quality of life (20). The SF-36 survey
form consists of 8 subheadings and 36
questions: physical functions, physical role
difficulty, pain, general health, vitality
(energy), social functions, emotional role
difficulty, mental health. Positive and negative
aspects of health status can be evaluated by
obtaining separate scores for each subscale.
Subscale scores range from 0 to 100, with a
high score indicating good health status.

2.4.Statistical analysis

We used the Statistical Package for the Social
Sciences (IBM Corporation, Armonk, NY,
USA), version 22 for Windows for statistical
analysis. Categorical variables were expressed
as n (%). For continuous variable data, we
used mean and standard deviation. We

evaluated whether continuous variables were
normally distributed using the Shapiro-Wilk
test. Since the data were normally distributed,
one-way ANOVA was used for comparison of
3 or more independent groups and student-t
test was used for pairwise comparisons. Chi-
test analysis was used to compare categorical
variables. We used Pearson Correlation test to
test the correlation between variables. p<0.05
was considered statistically significant.

3. Results

A total of 159 patients were enrolled during
the study period. The mean age of the patients
was 36.59+14.20 years. Of all the patients, 32
(20.1%) were male and 127 (79.9%) were
female (Table 1). Among 159 patients, 43
(27.1%) had asthma; 10 of them had only
asthma, and 33 of them had asthma
accompanied by allergic rhinitis. Allergic
rhinitis was present in a total of 78 (49.1%)
patients, but since 33 of them had asthma,
these 33 patients were evaluated in the
“asthma group” during four-group
comparison, the remaining 45 (28.3%)
patients were evaluated in the “allergic rhinitis
group”. Also, in the study population, 44
(27.7%) patients had urticaria/ angioedema
and 27 (17%) drug allergy (Figure 2). Forty
seven (29.6%) patients graduated from
university, 69 (43.4%) from high school, 41
(25.8%) from primary school and 2 (1.3%)
could read and write. In the study group, 32
(20.1%) were students, 49 (30.8%) were
housewives, 61 (38.4%) were employee, 3
(1.9%) retired and 14 (8.8%) were
unemployee. There was no statistically
significant difference among four groups in
terms of age, education level and employment
status (Table 1).
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n=24 9 v

Figure 2. Distribution of the allergic diseases in the study group

When the four groups were compared in terms
of HADS and SF-36 subscores, a significant
difference was found in HADS anxiety score
and SF-36 physical functioning subscore
(p<0.001 and p=0.001, respectively). In the
post hoc analyses, there was no difference
between the urticaria group and the asthma
group in terms of HADS anxiety scores
(p=0.075), while mean HADS anxiety score
was statistically higher in the urticaria group
than the AR and drug allergy groups (p<0.001
and p=0.001, respectively). In the post hoc
analysis of SF-36 physical functioning, we
found a statistically significant increase in the
AR compared to the asthma group (p<0.001)
(Table 2).

In the asthma group, when patients compared
according to control status, there was no
significant differences in terms of HADS
scores and SF-36 subscores between well-
controlled (n=31, 71.1%), partial controlled
(n=10, 23.3%) and uncontrolled (n=2, 4.7%)
patients (p>0.05). Among all asthmatics, there
was no difference in HADS and SF-36 scores
between the eosinophilic (n=27, 62.8%) and
non-eosinophilic  (n=16, 37.2%) groups
(p>0.05) and between atopic (n=37, 86.0%)
and nonatopic (n=6, 14.0%) groups (p>0.05).
When asthmatics were compared acording to
treatment step, SF-36 subscores of physical
role functioning, emotional role functioning,
social role functioning were lower in the
patients at step 4 and 5 (n=22, 51.2%) than in
those at step 2 and 3 (n=21, 48.8%) (p= 0.001,
p=0.031 and p=0.005, recpectively) (Table 3).
The mean of ACT scores at the last visit was

21.11£3.15 (min-max: 14-25). There was no
statistically significant correlation between
ACT scores and HADS and SF-36 subscores
(p>0.05).

Seventy eight patients diagnosed with AR
were divided into 2 groups as seasonal (n=34,
43.6%) and perinneal (n=44, 56.4%), and no
statistically significant difference was found
between groups in terms of HADS scores and
SF-36 subscores (p>0.05). In addition, when
compared in terms of disease severity, SF-36
social role functioning subscore was lower in
the patients with modarete-severe AR (n=64,
82.1%) than those with mild AR (n=14,
17.9%) (p=0.020). When the patients with AR
were divided into 2 groups as intermittent
(n=30, 38.5%) and persistent (n=48, 61.5%),
statistically significant differences were found
in SF-36 physical role functioning, social role
functioning, vitality and pain subscores
(p=0.018, p=0.004, p=0.041 and p=0.045,
respectively) (Table 4).

There were a total of 44 patients in the
urticaria/angioedema group. The mean UAS-7
score of the group was 21.55+£12.08 (min-
max: 3-42). When the correlation between
UAS-7 scores and HADS scores and SF-36
subscores was analyzed, a statistically
significant positive moderate correlation was
found between the UAS-7 score and the
HADS anxiety score (r:0.579, p<0.001)
(Figure 3). No significant correlation was
found in other scores (p>0.05). Comparing the
patients in  urticaria/angioedema  group
according to disease severity, there was a
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in  mild

36.4%) 16.81+4.46.

anxiety score of 7.12+4.75, those in moderete

group (n=12, 27.3%) had a score of 9.66+3.31
and the patients in severe group (n=16,

Table1l. Demographic Features of the Patients
Asthma group Allergic rhinitis  Urticaria/ Drug allergy p
(n:43) group (n:45) angioedema group (n:27)
group (n:44)
Age mean+SD 39.72+14.70 35.40+12.40 35.43+14.34 40.48+14.54 0.083
(years)
Gender Female 39 (90.7) 33(73.3) 37 (84.1) 18 (66.7) 0.063
n (%) Male 4(9.3) 12 (26.7) 7 (15.9) 9(33.3)
Educational <8 years 15 (41.9) 4(8.9) 16 (36.4) 8 (29.6) 0.070
status n (%) >8 years 28 (58.1) 41 91.1) 28 (63.6) 19 (70.4)
Employment, n Student 6 (14.0) 11 (24.4) 13 (29.5) 2(7.4) 0.544
(%) Housewife 16 (37.2) 7 (15.6) 17 (38.6) 9(33.3)
Employee 17 (39.5) 21 (46.7) 12 (27.3) 11 (40.7)
Retired 1(2.3) 0 (0) 0(0) 2(7.4)
Unemployed 3(7.0) 6(13.3) 2 (4.5 3(11.1)
Table 2. Comparison of groups in terms of anxiety, depression scores, and quality of life subscales
scores
Asthmagroup  Allergic Urticaria/ Drug allergy F P Post hoc
(n=43) rhinitis group angioedema group (n=27) analysis
(n=45) group (n=44)
HADS depression 6.21+£3.45 5.49+3.24 6.77+£3.76 5.70+£3.74 1.103 0.350
score
HADS 7.77+4.17 6.18+3.29 9.89+4.87 5.93+3.57 8.041 <0.001 U/A>AR and
anxiety score U/A>DA
SF-36 physical 72.56+24.48 89.89+14.48 82.27£19.12 83.52+18.44 5.871 0.001 AR>Asthma
functioning
SF-36 physical role 58.14+35.41 65.67+33.38 70.91+31.90 70.37+35.38 1.230 0.301
functioning
SF-36 emotional role 62.54+35.26 62.50+36.08 67.18+37.91 70.35+37.37 0.379 0.769
functioning
SF-36 53.96+17.11 53.45+18.81 53.75+21.84 52.78+16.13 0.024 0.995
vitality
SF-36 61.44+13.84 61.58+16.57 59.46+18.24 60.30+16.86 0.162 0.922
mental health
SF-36 63.37+£22.47 67.94+22.89 69.38+23.00 64.80+18.68 0.649 0.585
social role
functioning
SF-36 62.97+35.51 70.06+21.64 65.06+26.42 65.09+24.28 0.663 0.576
bodily pain
SF-36 50.38+17.78 58.67£15.57 52.49+20.91 55.35+18.02 1.704 0.168
general health
perceptions

AR: Allergic rhinitis; U/A: Urticaria/ angioedema; DA: Drug allergy; HADS: Hospital Anxiety and Depression
Scale; SF: Short form
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Table 3. Comparison of asthmatic patients according to treatment steps in terms of anxiety, depression

and quality of life subscale scores

Step 2 and 3 (n=21) Step4and5S(=22) P
HADS depression score 5.24+2.84 7.14£3.78 0.070
HADS ancxiety score 7.38+4.02 8.14+4.37 0.559
SF-36 physical functioning 77.86+£25.96 67.50+22.40 0.168
SF-36 physical role functioning 75.24+31.08 41.82+31.87 0.001
SF-36 emotional role functioning 74.27+£33.61 51.38+21.02 0.031
SF-36 vitality 56.67+11.65 51.38+£21.02 0.316
SF-36 mental health 61.10£9.76 61.77+£17.09 0.875
SF-36 social role functioning 72.86+19.85 54.32421.41 0.005
SF-36 bodily pain 67.86+22.78 58.30+£27.57 0.223
SF-36 general health perceptions 51.71+15.61 49.11+19.92 0.637

HADS: Hospital Anxiety and Depression Scale; SF: Short form

Table 4. Comparison of subgroups of allergic rhinitis in terms of anxiety, depression and quality of life

subscale scores

Intermittant Persistant P Seasonal (n=34) Perinneal (n=44) P Mild (n=14) Moderete-severe P
(n=30) (n=48) (n=64)
HADS 5.03£3.18 6.71£3.45 0.067 5.29+2.59 6.66+3.88 0.067 4.93+3.36 6.31+3.41 0.172
depression
score
HADS 6.03+3.68 7.60+4.01 0.087 6.06+3.40 7.73+4.21 0.063 5.14+£3.03 7.41+4.02 0.051
anxiety score
SF-36 physical | 84.834+21.35 81.88+21.45 0.555 87.50+14.94 79.55+24.80 0.083 86.79+18.97 82.19+21.86 0.469
functioning
SF-36 physical | 73.33+31.71 54.48+34.68 0.018 62.06+33.58 61.48+35.77 0.942 63.93+36.12 61.25+34.55 0.795
role
functioning
SF-36 69.54+34.81 58.73+39.10 0.196 61.95+37.16 63.62+35.09 0.840 61.41+£37.07 63.21+35.78 0.866
emotional role
functioning
SF-36 57.92+14.62 49.83£19.58 0.041 54.86+19.08 51.45+17.52 0.415 55.54+17.33 52.37+18.44 0.559
vitality
SF-36 62.73+11.74 58.98+16.43 0.280 61.74+18.32 59.41+11.57 0.520 63.50+12.13 59.97+15.41 0.566
mental health
SF-36 75.33+22.35 60.42+21.00 0.004 71.104£22.25 62.33+22.36 0.089 78.75421.50 63.40+22.04 0.020
social role
functioning
SF-36 73.17+22.37 61.88+24.68 0.045 70.07+23.03 63.24+25.09 0.220 69.64+24.37 65.47+24.42 0.564
bodily pain
SF-36 56.67+17.43 53.86+15.51 0.462 58.32+15.92 52.33+15.15 0.106 54.64+19.56 55.01+15.58 0.940
general health
perceptions

HADS: Hospital Anxiety and Depression Scale; SF: Short form
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Figure 3. Correlation between data obtained from the HADS anxiety score and UAS-7

Of the patients with drug allergy (n=27, 17%),
11 (40.7%) patients were allergic to beta-
lactam antibiotics, 7 (25.9%) patients to non-
steroidal anti-inflammatory drugs (NSAID), 3
(11.1%) patients to non-betalactam antibiotics,
2 (7.4%) to local anesthetics and 4 patients
were allegic to other drug groups. Comparing
the patients in terms of the severity of drug
hypersensitivity reactions experienced, there
was no difference in HADS and SF-36 scores
between mild (n=11, 40.7%), moderate (n=9,
33.3%) and severe (n=7, 25.9%) (p>0.05).

4. Discussion

Our study showed that urticaria/angioedema
patients had more anxiety symptoms
comparing to other allergic diseases, and that
disease activity and severity had a significant
relationship with anxiety level in patients with
urticaria. In addition, most of the quality of
life subscores were low in the entire study
group, but in intergroup comparisons, the SF-
36 physical functioning subscore was lower in
asthmatics than in AR patients. In asthmatic
patients, as the treatment step increased,
physical role functioning, emotional role
functioning, and social role functioning
decreased. In patients with allergic rhinitis,
severe and persistent disease was associated
with lower quality of life.

The relationship between urticaria and
depression-anxiety has been studied in many
studies. However, it has not been clarified
which is the cause and which is the result.
Some studies have shown that depression, and

especially anxiety, may cause and exacerbate
urticaria (12, 21, 22). On the other hand, some
studies have shown that urticaria affects daily
life greatly, causes sleep disorders, causes
depression and anxiety due to the desire to
withdraw from society caused by constant
itching, and fatigue and sedation caused by
antihistamines (23, 24). In our study, the mean
HADS anxiety score in patients with
urticaria/angioedema was above the cut-off
value and was significantly higher than other
allergic diseases. Moreover, as the urticaria
activity and severity increased, the anxiety
level increased. This was consistent with the
results of previous studies with a similar
design (24-26). When combined with
literature data, our study once again
emphasized the importance of psychiatric
evaluation and, if necessary, treatment in a
patient with urticaria in order to break the
vicious circle of cause and effect.

In our all study group consist of four allergic
diseases, the quality of life parameters were
lower than norm values of SF-36 for Turkish
society (27). This finding was important
because it showed that the quality of life was
significantly impaired in allergic diseases, not
only the limitations due to physical problems
but also the difficulties in daily life due to
emotional problems and the deterioration of
the general perception of health.

Asthmatic patients had lower SF-36 physical
functioning  subscore, which  explains
limitation in daily activities, than other
allergic diseases, especially significantly than
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AR. In asthma, the presence of systemic
inflammation and the fact that shortness of
breath and the resulting immobility can lead
to deconditioning of peripheral muscles may
explain this result (28, 29). In addition, in our
study, as the asthma treatment step increased,
that is, as the severity of the disease increased,
difficulties in social functioning and
emotional as well as physical functions also
increased. Similar to ours, other studies has
also shown that more severe asthma is
associated with worse quality of life (30, 31).

Our results showed that seasonality had no
effect on the quality of life in patients with
allergic rhinitis, whereas the severity and
persistence of symptoms negatively affected
more the social functioning domain of quality
of life, causing restrictions in social activities
such as meeting friends. The results of a large
cohort were partially consistent with ours.
Accordingly; similiar to ours, patients with
AR in the study population had impaired
quality of life independent of seasonality,
however, contrary to ours, there was no
difference between intermittant/persistant and
mild /moderete/ severe groups in terms of
quality of life (32). In parallel to our result, in
another study, the quality of life of patients
with moderate/severe allergic rhinitis was
more impaired (33).
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Cocuklarda Periferik Fasiyal Sinir Paralizisi ve Obezite: Tesadiiften Fazlas1 m1?
Peripheral Facial Nerve Paralysis and Obesity in Children: More Than Coincidence?

Pinar Ozbudak

Ankara Etlik Sehir Hastanesi, Cocuk Noroloji Bilim Dali, Ankara, Tiirkiye

Ozet: Periferik fasiyal sinir paralizisi (PFP) cocuk hastaliklar1 ve gocuk néroloji polikliniklerinde sikga karsimiza ¢ikmaktadir. Fizik
muayene esnasinda fazla kilolu olduklar1 gozlemlenen PFP hastalarindan yola ¢ikilarak ¢ocuklarda PFP ve agirt Kiloluluk ve obezite
iligkisinin arastirilmasi amaglanmistir. Calismaya 1 Nisan 2021 ve 31 Ekim 2022 tarihleri arasinda tek merkezden Uluslararasi
Hastalik Siniflandirmasi (ICD)-10 birincil ve ikincil G51.0 (fasiyal sinir paralizisi) tanis1 alan 42 hasta dahil edildi. Hastalarin yas,
cinsiyet, hastaligin ortaya ¢ikigindan hastaneye basvuruya kadar gegen siire, bagvuru sirasindaki House-Brackmann (HB) skoru ve
PFP derecesi, 4. Hafta HB skoru, PFP etiyolojisi, viicut kitle indeksi (VKI), asir1 kilo ve obezite dahil iliskili hastaliklarin varlig:
retrospektif olarak kaydedildi. 18 yasi doldurmus hastalar, santral FP'li hastalari, verilerde eksiklikleri olan hastalar ¢alisma dist
birakildi. Verileri tam olan 30 PFP’li ¢ocuk hasta galismaya dahil edildi ve bunlarin 22 tanesi idiyopatik olarak simiflandirildi.
Idiyopatik grupta ve tiim kohortta PFP olan hastalarin sirasiyla %73 (n=22) ve %70(n=18) 'inin VK1'si 90. persentilin iizerindeydi.
Her iki grupta kiz cinsiyet daha yiiksek goriilse de cinsiyetler arasinda anlamh bir fark saptanmad. Yiiksek VKI, asir1 kilolu ve obez
hasta grubunda (VKI >90. persentil; olasilik oran1 [OR], 8; %95 giiven araligi [GA], 1,25 ila51,13; p < 0,05) istatistiksel olarak
artmuig Bell paralizisi olasilig: ile iliskilendirildi. Ayn1 zamanda VKI>25kg/m2 olan idiyopatik PFP olan grupta ek hastalik oram
%53 (n=5 hipertansiyon, n=3 hipotiroidi), idiyopatik olmayan gruba gére daha yiiksek saptandi, ancak istatistiksel olarak anlamli
fark saptanmadi. Bu sonuglar asir1 kilo ve obezitenin ¢ocuklarda artmis Bell paralizisi riski ile iligkili olabileceginin altini
cizmektedir.

Anahtar Kelimeler: Bell paralizisi, Cocuk, Asir1 Kilo ve Obezite, Fasiyal Sinir

Abstract: Peripheral facial nerve palsy (PFP) is frequently encountered in pediatrics and pediatric neurology outpatient clinics. The
aim of this study was to investigate the relationship between PFP and overweight and obesity in children based on PFP patients who
were observed to be overweight during physical examination. Forty two patients diagnosed with International Classification of
Diseases (ICD)-10 primary and secondary G51.0 (facial nerve palsy) included the study retrospectively from a single centre between
1 April 2021 and 31 October 2022. Patients' age, gender, time from onset to hospital admission, House-Brackmann (HB) score and
PFP grade at admission, HB score at Week 4, PFP aetiology, body mass index (BMI), presence of associated diseases including
overweight and obesity were recorded. Patients over 18 years of age, patients with central PFP, and patients with missing data were
excluded. Thirty paediatric patients with PFP with complete data were included in the study and 22 of them were classified as
idiopathic (Bell’s palsy). In the idiopathic group and in the whole cohort, 73% (n=22) and 70% (n=18) of the patients with PFP had
BMI above the 90th percentile. Although female gender was more common in both groups, no significant difference was found
between genders. High BMI was associated with a statistically increased likelihood of Bell's palsy in the overweight and obese
patient group (BMI >90th percentile; odds ratio [OR], 8; 95% confidence interval [Cl], 1.25 to 51.13; p <0.05). At the same time,
the rate of comorbidity was 53% (n=5 hypertension, n=3 hypothyroidism) higher in the idiopathic PFP group with BMI1>25kg/m2
than in the non-idiopathic group, but no statistically significant difference was found. These results underline that overweight and
obesity may be associated with an increased risk of Bell's palsy in children.

Keywords: Bell palsy, Children and adolescents, Facial nerve, Overweight and obesity
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1. Giris

Obezite; ¢ocukluk ve ergenlik ¢aginda giderek
artig gosteren bir halk sagligi sorunudur.
Hipertansiyon, tip 2 diyabet ve
kardiyovaskiiler = hastaliklar  gibi  kronik
hastaliklarin gelisiminde rol oynamaktadir [1-
3]. Son zamanlarda yapilan cesitli calismalar,
asir1 kilo ve obezitenin ¢ocuklarda inflamatuar
ve otoimmiin hastaliklarda da rol oynadigina
dair 6nemli kanitlar sunmaktadir [4-7].

Periferik fasiyal sinir paralizileri (PFP) ¢cocuk
hastaliklari, c¢ocuk acil servisleri ve c¢ocuk
noroloji polikliniklerinde sik¢a karsimiza
¢ikan klinik durumlardan biridir. Cocukluk
caginda 6/ 100.000 gibi daha diisiik bir
insidansla en yaygin kranial sinir paralizisidir
[8]. PFP herhangi bir nedene bagli olmadan
(idiyopatik, Bell paralizisi) ya da enfeksiydz,
neoplastik,  travmatik  veya  konjenital
hastaliklar dahil olmak {izere ¢ok sayida
nedene ikincil ortaya cikabilir. Idiyopatik PFP
olarak tanimlanan Bell paralizisinin etiyolojisi
heniiz tam olarak anlasilamamistir. Cografi
bolgeye bagli olarak, Bell paralizisi
cocuklarda goriilen tiim PFP'lerin yarisina
kadarini olusturmaktadir [9].

Patofizyolojisi net olarak anlasilamayan
idiyopatik PFP icin farkli hipotezler one
siriilmiistiir. Daha oOnceki c¢alismalar noral
gangliyonlarda Herpes simpleks viriis 1
(HSV-1) enfeksiyonunun reaktivasyonu ile bir
korelasyon oldugunu o6ne siirerken ancak bu
durum son c¢alismalarda tartismali hale
gelmistir [10-14]. Bir diger hipotez ise Bell
paralizisinin hiicre aracili bir otoimmiin
reaksiyon nedeniyle ortaya ciktigidir; bu
reaksiyonun Onceden bir viral enfeksiyon
tarafindan tetiklenmis olabilecegi ve Guillain-
Barre sendromunun monondritik bir varyanti
olarak ortaya ¢iktig1 one siiriilmistiir [15-17].

Birkag ¢alisma, gebelikte iyi bilinen [18] risk

disinda Bell paralizisi ig¢in olast risk
faktorlerini  ele almis ve diyabet ve
hipertansiyonu iliskili bulmustur [19-21].

Yakin zamanda So Young Kim ve arkadaslari,
Kore Ulusal Saglik Sigortasi kohortunun 40
yas ve lzeri poplilasyonunu tarayan
retrospektif bir ¢aligmada viicut kitle indeksi
(VKI) ile Bell palsisi olusumu arasinda
orantili olarak pozitif bir iliski bulmus ve

obezitenin Bell palsisi i¢in bir risk faktorii
oldugunu 6ne siirmiistiir [22].

Pediatrik popiilasyon igin asir1 kilo ve
obezitenin Bell paralizisi ile iligkisini aragtiran
cok az sayida c¢alisma bulunmaktadir.
Merkezimiz ¢ocuk noroloji poliklinigine
periferik fasiyal sinir paralizisi nedeniyle
basvuran bir¢ok cocuk ve adolesan hastanin
asirt  kilolu  veya  obez  oldugunu
gozlemleyerek tasarladigimiz bu c¢aligmada,
asir1 kilo ve obezitenin ¢ocuklarda artmis Bell
paralizisi riski ile iligkili olup olmadigini
degerlendirmeyi amagladik.

2. Gerec ve Yontem

Cocuklarda fasiyal sinir paralizisi ile ilgili bu
retrospektif calisma, tek merkezde bir ¢ocuk
noroloji polikliniginde gerceklestirildi. Tim

veriler veri tabanindan ve tibbi kayit
incelemesinden elde edildi ve kimlikleri
belirlendi. Uluslararasi Hastalik

Siniflandirmasi (ICD)-10 G51.0'm birincil ve
ikincil tanisi i¢in bir veri tabani arastirmasi
yapildi.

1 Nisan 2021 ve 31 Ekim 2022 tarihleri
arasinda fasiyal paralizi tanist alan tiim
hastalarin tibbi oykiisii, klinik, laboratuvar ve
radyolojik bulgularin ayrintili olarak analiz
edildi. 18 yas1 doldurmus hastalar, santral
FP'li hastalar, verilerde eksiklikleri olan
hastalar ¢alisma dis1 birakildi. Calismanin akis
semasi sekil 1°de 6zetlenmistir.

Hastalarin yas, cinsiyet, hastaligin ortaya
¢ikisindan hastaneye bagvuruya kadar gegen
siire, basvuru sirasindaki House-Brackmann
(HB) skoru ve PFP derecesi, 4. hafta HB
skoru ve PFP etiyolojisi  kaydedildi.
Enfeksiyoz, neoplastik, iyatrojenik (ameliyat
sonrasi), travmatik veya inflamatuar (multipl
skleroz, Guillain-Barre sendromu) hastaliklar
dahil olmak iizere baska herhangi bir nedenin

kamtlanmis  olmadigi  durumlarda Bell
paralizisi tanist konuldu.
Ek olarak hastalarin boy ve kilolan

kaydedildi. VKI Tiirk gocuklar igin 6nerilen
Olcay Neyzi referanslar1 kullanilarak yas ve
cinsiyete gore spesifik persentil egrilerinde
degerlendirildi [23]. Iki yas iizeri ¢ocuklarda
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VKI, 85. persentilin iizerinde ise asir1 kilolu,
95. persentilin iizerinde ise obez, 99.
persentilin iizerinde ise morbid obez olarak
degerlendirildi [24]. Ayrica hastalarin ek
hastaliklar1 sorguland: ve tarandi. Calisma i¢in
etik kurul onay1 Ankara Etlik Sehir Hastanesi
Etik Kurulu'ndan (AESH-EK1-2023-593)
alinmustr.

2.2 istatistiksel analiz

Siirekli ve sirali veriler icin ortalama, standart
sapma, medyan ve aralik hesaplandi.
Istatistiksel analiz icin IBM SPSS Istatistik
27'yi (IBM Corp. Yayinlandi 2020. IBM SPSS
Istatistikleri for Windows, Siirim 27.0
Armonk, NY: IBM Corp) kullanilda.

Sikliklar %95  Clopper-Pearson  giiven
araliklar1 agir1 kilolu ve obez hastalar (VKI
>90. persentil) ve yalmzca obez hastalar (VKI
>97. persantil) Bell paralizisi ve tim PFP
tanili hastalar ic¢in rapor edilmistir. p < 0.05
degeri istatistiksel olarak anlamli kabul edildi.
Risk degerlendirmesi i¢in %95 giiven aralig
ile olasilik orani (OR) hesaplandi.

3. Bulgular

Birincil ve ikincil ICD-10 tanist G51.0 igin
veri tabani arastirmasi, 42 vakayr ortaya
cikardi; bunlardan 12 hasta ¢alisma dis1
birakildi (Sekil 1). Dahil edilen 30 PFPnin
yarisindan fazlasia (%73, n = 22) idiyopatik
PFP (Bell paralizisi) tanis1 konuldu ve 8 hasta
ise (%27) idiyopatik olmayan PFP olarak
siiflandirildi. Tiim PFP kohortu, idiyopatik
ve idiyopatik olmayan PFP alt gruplarina
ayrilarak tablo 1’de 6zetlenmistir.

Idiyopatik olmayan grupta 8 hasta mevcuttu.
Hastalarin 1 tanesi Kawasaki hastaligi, 1
tanesi Lyme hastaligi, 2 tanesi Herpes
simpleks viriis tip 1 (HSV1) enfeksiyonu, 2
tanesi akut otitis media, 2 tanesi de Varisella
zoster virilis (VZV) enfeksiyonu idi. HSV olan
hastalarin ikisinde de aktif herpes labialis
enfeksiyonu vardi. Akut otitis media ve
varisella zoster tanili hastalara da muayene ile
tan1 konuldu. Lyme hastaliginin tanisi tekrar
eden PFP’li olgunun etiyolojisi arastirilirken
Borrelia  burgdorferilg M  pozitifligiyle
kondu.

Tim kohorta bakildiginda hastalarin yas
ortalamas1 167.7 + 39.84 ay (38-214 ay) ,
idiyopatik grupta 177+ 23.5 ay (138-213 ay)
ve idiyopatik olmayan grupta 142 £ 62.35ay
(38-214ay) saptandi. Genel olarak idiyopatik
PFP olan hastalar; idiyopatik olmayan PFP'li
hastalarla  karsilastinldiginda  idiyopatik
grupta tani yasinin idiyopatik olmayana gore
ortalama 35 ay daha biiylik oldugu goriildii
(swrastyla 177 ay, 142 ay, p=0,29). Gruplarin
cinsiyetleri arasinda herhangi bir farklilik
yoktu (K/E: %50 vs %37.5; p=0,12).
Hastalarin bagvuru siiresi incelendiginde her
ne kadar idiyopatik olmayan grupta bagvuru
siiresi daha uzun goziikse de istatistiksel
olarak anlamh fark izlenmedi (6.25 (ort 2.71)-
5.86 (ort. 2.31) (p=0,72).

Hastalarin House- Brackmann Skorlar1 (HBS)
baslangicta ve 4. hafta kontroliinde olmak
iizere 2 defa degerlendirildi. Idiyopatik
olmayan grupta Dbaglangic HB  skoru,
idiyopatik olan gruba gore daha yiiksek (4-6
(4.75)- 2-6 (4.13) (p=0,08) izlendi. HBS’ nin
4. hafta kontroliinde ise anlamli fark
izlenmedi (1,59 vs 1,5; p=0,71). Tim
hastalara prednizon 1-2 mg/kg/g olacak
sekilde 5 giin verildi, hastalarin 5. Giinde
HBS ‘de azalma yoksa ayni dozdan devam
edilerek 10 giine tamamlandi ve sonrasinda 5
giinde azaltilarak kesildi.

HSV1 ve VZV tanili hastalara kortikosteroid
tedavisinin yanina antiviral tedavi (oral
valasiklovir, 7 giin, giinde ¢ kez 20
mg/kg/doz, maksimum 1000 mg/doz) verildi.
Akut otitis media tedavisi igin siilbaktam -
ampisilin tedavisi 80-100 mg/kg/g, 10 giin
boyunca oral olarak verildi. Kawasaki
hastalig1 olan hastaya intravendz
immiinoglobulin 0,4gr/kg/g 5 giin boyunca
verildi. Lyme hastaligi tanis1 olan hastaya
gocuk  enfeksiyon  bolimii  tarafindan
sefuroksim aksetil 30mg/kg/g, oral, iki doza
boliinerek (maksimum 500mg/doz) 14 giin
olarak baslandi. Ayn1 zamanda tiim hastalara
gbz bakimi ve g6z kapama tedavisi,
kortikosteroidlerin gastrointestinal tedavi yan
etkilerini azaltmak amaci ile lansoprozol
tedavisi verildi. Uc¢ hastanin 4. hafta
kontroliinde HBS>3 olarak ¢ikmasi {izerine 3
hasta fizik tedavi ve rehabilitasyon bdliimiine
yonlendirildi. Uc¢ hastaya da ev egzersiz
programi verildi.
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Uc hastada rekiirren PFP izlendi. Bu hastalar
incelendiginde 2 tanesinin idiyopatik grupta
oldugu ve ikisine de Melkerson Rosenthal
Sendromu tanis1 kondugu goriildi. Diger
hasta ise rekiirren PFP olarak basvurmus
hastaydi. Hastanin iki PFP atagi arasi 4
haftaydi. Tedavi verilip etiyolojik arastirma
yapildiginda Lyme Hastalig1 tanisi aldu.

Idiyopatik ve tiim PFP  hastalarina
bakildiginda, idiyopatik grubun %72’sinin
(n=16), ve tim kohortun %60’min (n=18)
viicut kitle indekslerinin 25’ten yani %85
persentilden yiiksek oldugu goriildi (p=0,35).
Ancak idiyopatik ve idiyopatik olmayan grup
VKi’leri kendi aralarinda karsilastirildiginda
26.25+ 3.29 (%86,1 p) vs 22.92 £ 2.81 (%733
p) degeri ile istatistiksel olarak idiyopatik
grupta anlamli olarak VKI’nin yiiksek oldugu

anlamli bir fark saptanmadi. Tablo 2 ve 3’te
hastalarm  VKi’ye gore dagilimi  yer
almaktadir. Ayrica idiyopatik grupta daha
hipertansiyon (5) ve hipotiroidi (3) gibi ek
hastalik daha sik gdzlemlendi, ancak
istatistiksel olarak anlamli fark bulunamadi.

Dikkat c¢eken bulgulardan biri de wviicut
agirhigt %90 persentilden biiylik idiyopatik
grupta, %90 persentilden kiiciik olan gruba
gore PFP olasilik oran1i 8 kat daha yiiksek
saptanmistir.

VKI normal (18.5-24.9) olan 11 hastanin 6
tanesi etiyolojisi belirli olan grupta idi ve
higbirinin ek hastalig1 yoktu. VKI normal olan
hastalarin  kortikosteroid  tedavi  siiresi,
baslangic HBS skoru ve 4. Hafta HBS daha
yiiksek olarak saptandi. Ancak bu degerler

saptand1 (p=0,015). Her iki grupta kiz cinsiyet arasinda istatistiksel olarak anlamli fark
daha yiiksek goriilse de cinsiyetler arasinda ~ Saptanmadi.
Tablo 1 Tiim kohortun, idiyopatik ve idiyopatik olmayan grubun karakteristik 6zellikler
Degisken Tiim PFP idiyopatik PFP__idiyopatik Olmayan PFP p
n 30 22 8
Kiz cinsiyet 14 (%46.66) 11 (%50) 3 (%37.5) 0,12
Yas(ay), ortalama (S.D) 167.7 (39.84) 177 (23.5) 142 (62.35) 0,29
Medyan (aralik) 38-214 138-213 38-214
Bagvuru siiresi (giin) 5.96 (2.38) 5.86 (2.31) 6.25 (2.71) 0,72
Medyan (arahk) 2-10 2-10 3-10
HBS baslangig, ortalama 2-6 (4.3) 2-6 (4.13) 4-6 (4.75) 0,08
HBS 1. Ay, ortalama 1-2 (1.56) 1-3 (1.59) 1-2 (1.5) 0,71
Kortikosteroid Tedavisi 30 (%100) 22 (%100) 8 (%100)
Kortikosteroid Tedavi Siiresi 5-14 5-14 5-14
(giin, ortalama) 7.33 7.45 7
Kortikosteroid Dis1 tedavi 8 (%26.6) - 8 (%26.6)
11VIG 1 IVIG
4 asiklovir 4 asiklovir
3 antibiyotik 3 antibiyotik
Fizik Tedavi ihtiyac 3 (%10) 3 (%13.6) -
(HBS 1. Ayda >3 olan)
Rekiirrens (n, %) 3 (%10) 2 (%9) 1 (%12.5)
VKI, ortalama (S.D) 25.35 (3.46) 26.25(3.29) 22.92 (2.81) 0,015
Persentil (%) 42-95 (82) 42-95 (86) 48-92 (73) 0,018
Eslik eden hastalik (n, %) 10 (%33.3) 9 (%40.9) 1 (%12.5)
Hipotiroidi (n, %) 3 (%10) 3 (%13.6) -
Hipertansiyon (n, %) 7(23.3) 6 (%27.2) 1 (%]12.5)

Kisaltmalar: HBS: House- Brackmann Score, IVIG: Intravendz immiinoglobulin, VKI: Viicut kitle indeksi, PFP:

Periferik Fasiyal Paralizi
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Tablo 2. VKI degerlerine gore ve persentillere gore hasta dagilin

Degisken Tiim PFP idiyopatik PFP idiyopatik Olmayan PFP P
n=30 n=22 n=8

VKi<18.5kg/m’ 1 (%3,3) 1 (%4.5) -

VKIi 18.5-24.9kg/m* 11 (%36,6) 5 (%22.7) 6 (%75) 0,25
VKi 25-29.9 kg/m’ 17 (%66,6) 15 (%68.1) 2 (%25) 0,16
VKi 30-34.9 kg/m’ 1 (%3,3) 1 (%4.5) -

VKIi 35-39.9 kg/m® - - -

VA<3p - - -

VA 3-85p 11(%36,6) 6 (%27,2) 5(% 62.5) 0,28
VA>85p 19(%63,3) 16(%72.7) 3 (%37.5) 0,06

Kisaltmalar: VKI: Viicut kitle indeksi, PFP: Periferik Fasiyal Paralizi

Tablo 3. Bu tabloda tiim hasta grubunun cinsiyete ve etiyolojiye gére viicut kitle indeksi (VKI)
degisimleri izlenmektedir. Etiyolojiye gore VKI dagiliminda hastalarin ek hastalik verileri (hipertansiyon,
hipotiroidi) de gosterilmektedir. VKI 25-29.9 olan 17 hastanin 6 tanesinde hipertansiyon, 3 tanesinde ise
hipotiroidi saptanmisti. Bu grupta yer alan bir kiz hastada hem hipertansiyon hem hipotiroidi belirlendi.

Viicut Kitle indeksi (kg/m”)

Degisken <18.5 18.5-24.9 25-29.9 30-34.9
(n=1) (n=11) (n=17) (n=1)
Kiz (n=14) 1 3 9 1
Erkek (n=16) - 8 8 -
Idiyopatik 1 5 n | Hastaligiyok | Hipertansiyon Hipotiroidi -
(n=22) Kiz | Erkek Kiz Erkek Kiz Erkek
1 5 3 2 3 1 2
5
idiyopatik olmayan - 6 2 1 - 1 - - - -
(n=8)
Basvuru Siiresi 10 (10) 3-10 (6,72) 2-9 (5,23) 6 (6)
(giin, Min-max, ort)
Etiyoloji Idiyopatik 2A0M 2VZV Idiyopatik
2HSV 15 idiyopatik
1 Lyme Hastalig1
1 Kawasaki
Hastalig1
5 Idiyopatik
Kortikosteroid 7(7) 5-14 (7,81) 5-14 (7,17) 5(5)
Tedavi siiresi
(giin, Min-max, ort)
HBS skoru 4(4) 3-6 (4,54) 2-6 (4,23) 3(3)
Baslangi¢
( Min-max, ort)
HBS skoru 4. hafta 1(1) 1-3 (1,81) 1-3 (1,47) 1(1)
(giin, Min-max, ort)

Kisaltmalar: AOM: akut otitis media, HSV: Herpes Simpleks Viriis, VZV: Varisella Zoster Virus
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4. Tartisma

2021-2022 yillan1 arasindaki bu retrospektif
tek merkezli veri tabani aragtirmasi, kapsamli
tibbi veri analizinin ardindan bireysel olarak
sec¢ilmis 42 PFP hastasindan olusan bir kohort
ortaya c¢ikarmigtir.  Hastalarin  yaklagik
%70'ine, diger nedenler dislandiktan sonra
idiyopatik PFP (Bell paralizisi) tanist
konmustur. Kohortun kalani ise idiyopatik
olmayan PFP olarak smiflandirilmis ve
vakalarin ¢ogu akut otitis media, varisella
zoster ~ve  herpes  simpleks  viriis,
noroborreliosis olmak {izere enfeksiyoz bir
etiyoloji ile iliskilendirilmistir. Bu dagilim,
Tirkiye’de c¢ocuklarda PFP etiyolojisine
odaklanan diger caligmalarla karsilagtirilabilir
niteliktedir. Cinsiyetin esit olarak dagilimi ve
PFP'li hastalarin yas ortalamasi literatiirdeki
sonuclarla karsilastirilabilir niteliktedir ve bu
da kohortumuzun temsili niteligini
dogrulamaktadir [25].

Oztoprak yaptig1 calismasinda Bell’s paralizili
¢ocuklarda noétrofil lenfosit oraninin (NLO) ve
noétrofil sayisinda artis saptamis, bu durumun
hastaligin ~ etyopatogenezinden  sorumlu
oldugu diisiiniilen inflamatuar siiregten
kaynaklandigini tespit etmistir [26]. Ancak
Eryilmaz ve ark.’nmin Bell’s paralizili ¢ocuk
hastalar {izerinde yaptiklar1 caligmalarinda,
NLO vyiiksekligi ile fasiyal paralizinin klinik
siddeti  arasinda  herhangi  bir iligki
belirleyemediklerini bildirmislerdir [27].

Idiyopatik PFP’nin patofizyolojisi net olarak
bilinmemektedir, ancak yetiskinlerde gebelik,
hipertansiyon ve diyabet [18-21] ve obezite
gibi cesitli predispozan faktorler arastirilmisgtir
[22]. Literatirde gorebildigimiz kadariyla
bugiine kadar sadece bir ¢alisma ¢ocuklarda
asirt kilo ve obezitenin Bell paralizisi ile
iliskisini aragtirmistir [28].

Breitling ve ark.’nin calismasinda da bizim
calismamizla benzer sekilde; Bell paralizili
hastalar arasinda asir1 kilolu ve/veya obez
olanlarm oraninin olmayanlara kiyasla daha
fazla oldugunu ve yiiksek VKi'nin Bell
paralizisi  ile  baglantili  olabilecegini
gostermektedir  [28].  Dolayisiyla, Bell
paralizisi gelisme riskinin, yiiksek VKI ile
artabilecegi sonucuna ulastik.

Asint kilo ve obezite sadece yetiskinlerde
degil, cocuklarda da hipertansiyon ve diyabet
gibi metabolik bozukluklarla iliskilidir [29-
30] ve Bell paralizisi ile
baglantilandirilmiglardir [19-21]. Obezitenin
kompleks genetik ve cevresel etiyolojisinin,
cesitli mekanizmalarla bir¢ok hastaliga neden
oldugu gosterilmistir. Fasiyal sinir paralizisi
etiyolojisinde ise hasarli sinirin
rejenerasyonunda ve iyilesmesinde gecikmeye
neden oldugu oOne siiriilmiistiir [31]. Bunu
bliylime  faktorlerinin  konsantrasyonunu
azaltarak, akson sayisi, miyelin kalinlig1, sinir
alani ve bilesik aksiyon potansiyelinin genligi
uzerinde olumsuz etkilere neden olarak,
dolayistyla periferik sinirlerin iyilesmesini ve
yenilenmesini  geciktirerek  yaptigi  On
goriilmiigtiir. Baska bir c¢alismada fallop
kanalinda bulunan fasiyal sinirin 6demi ve
inflamatuar reaksiyonlarina katkida bulunarak
yaptiginin iistiinde durulmustur [32].

Literatiire bakildiginda son yillarda obezite ve
ndroinflamasyon iizerinde duruldugu
gorilmiistiir. Cesitli kaynaklarda
noroinflamasyonun hem obezitede tanimlanan
bilissel islev bozukluklarina, 6zellikle hafiza
bozukluklart ve kaygiya hem de metabolik
degisikliklerle, yeme bozukluklarina katkida
bulundugu 6ne siiriilmiistiir [33].

Calismamizda tiim PFP hastalarimizin %33’
(n=10) gibi yiiksek bir oraninda ek hastalig
(arteryel hipertansiyon, hipotiroidi) oldugunu
saptadik. Bu 10 hastanin 8§ tanesi (5 tanesi
arteryel hipertansiyon ve 3 tanesi hipotiroidi)
idiyopatik PFP grubundaydi ve VKI>90 p
iizerindeydi. Eslik eden diyabetes mellituslu
hasta yoktu. Calismanin retrospektif dogasi

nedeniyle,  yalnmizca  belgelenmis  ve
halihazirda  teshis  edilmis  hastaliklar1
degerlendirebildik ve diyabet veya

hipertansiyonun herhangi bir 6n asamasini
teshis etmek veya ortaya ¢ikarmak igin
glikolize hemoglobin veya uzun siireli kan
basincini 6lgemedik.

Bell paralizili hastalarin 2  tanesinde
tekrarlayan  FP'lerin olmasi da  dikkat
cekicidir; bunlarin ikisinde de VKI>90.

persentil olup, ikisinde de hipertansiyon tespit
edilmisti, bu oran Bell paralizili tim asin
kilolu veya obez hastalarin  %12'sini
olusturmaktadir. Bu bulgu, daha fazla
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calismaya ihtiyag duyulmasma ragmen, asiri
kilolu veya obez hastalarin tekrarlayan Bell
paralizisi agisindan daha biiyiik risk altinda
oldugunu diistindiirebilir.

Choi ve arkadaslari, Kore'de yetigkin ve
¢ocuklardan olusan bir kohortta obezite ve
Bell paralizisinden iyilesme iliskisini
aragtirmis ve kilo kategorileri ile baglangigtaki
FP derecesi arasinda bir fark bulamamustir,
ancak obezite ve diisiik kilonun Bell paralizisi
olan hastalarin nihai iyilesme oranmni
azalttigint  bulmuslardir [31]. Bizim
calismamizda, asir1  kilolu veya obez
hastalarda  baslangictaki ~ FP  derecesi
calismamizdaki kohortun geri kalanindan
farkli degildi.

Calismamizin ¢ocuklarda PFP ile obezite
arasindaki iligkiyi aragtiran nadir
calismalardan biri olmasi c¢aligmanin giiclii
yonii olarak goziikmektedir. Diger yandan
calismanin tek merkezde yapilmis olmasi,
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Insiilinin Sinaptik Plastisitedeki Rolii: Uzun Dénemli Baskilanma
Role of Insulin in Synaptic Plasticity; Long Term Depression

Ercan Babur, Ozlem Barutcu, Esra Tufan, Hatice Saray, Cem Siier

Erciyes Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Kayseri, Tiirkiye

Ozet: Insiilin, pankreatik beta hiicrelerinden salgilanan ve glukoz homeostazisinin siirdiiriilmesinde gerekli bir hormondur. Uzun
yillar boyunca yapilan kapsamli ¢aligmalar, insiilinin periferik dokulardaki etki mekanizmalarimi ayrintili olarak aydinlatmus olsa da,
insiilinin biligsel islevler {izerindeki etkisini arastiran ¢aligmalar smirlidir. Insiilin reseptorleri 6zellikle hipocampus, olfaktor bulbus
ve hipotalamusta yaygin bir dagilim gostermektedir. Bu ¢alismada insiilinin hipokampal plastisite formlarindan biri olan uzun
donemli baskilanma tizerine etkisi arastirilmistir. Bu ¢alismada agirliklar: 200-300 gr arasinda degisen 24 adet Wistar erkek sican
kullanilmugtir. Siganlar; Serum fizyolojik infiize edilen grup (SF, n=6), insiilin infiize edilen grup (insiilin, n=6), NT157 infiize
edilen grup (NT157, n=6) ve insiilin ile birlikte NT157 infiize edilen grup (Insiilin+NT157, n=6) olmak iizere dért gruba ayrilmistir.
Uzun dénemli baskilanma, perforant yola uygulanan 1 Hz 900 adet diisiik frekansli uyar1 (DFU) ile indiiklenmistir. Dentat girus
graniil hiicrelerinden elde edilen alan potansiyellerinden eksitator postsinaptik potansiyel (EPSP) egimi ve populasyon spike (PS)
genlikleri kaydedilmistir. Deney bitiminde c¢ikarilan uyarilmis hipokampiislerde PI3K, AKT, GSK3-b, IRS ve MAPT gen
ekspresyonu diizeyleri PCR yontemi ile dlgtilmistiir. Perforan yolun 1 Hz ile uyarimi sonrasi PS degerleri insiilin inflize edilen
grupta SF inflize edilen gruba gore istatistiksel olarak anlamh diisiis gostermistir (p<0,05). NT157 infiize edilen grupta bu
baskilanma ortadan kalknustir. Insiilin+NT157 verilen grupta AKT mRNA seviyeleri azalma gostermis, NT157 infiize edilen grupta
IRS mRNA seviyeleri artmigtir (p<0,001). Yalnizca insiilin infiize edilen grupta GSK3-b mRNA seviyeleri yiiksek bulunmustur.
Sonug: Hipokampal graniil hiicrelerinden kaydedilen alan potansiyelleri degerleri, insiilinin hipokampiiste UDB’ yi kolaylastirdigin
gdstermistir. Insiilinin sinaptik plastisite {izerine etkisinin anlasilmasi, metabolik ve dejeneratif hastaliklar arasmdaki iliskinin
aydinlatilmasina katki saglayabilecegi 6ngoriilmektedir.

Anahtar Kelimeler: Insiilin, Hipokampiis, NT157, Sinaptik plastisite

Abstract: Insulin is a hormone secreted by pancreatic beta cells that is essential for maintaining glucose homeostasis. While
extensive studies over many years have elucidated the mechanisms of insulin's effects in peripheral tissues in detail, research
investigating the impact of insulin on cognitive functions is limited. Insulin receptors are widely distributed in the hippocampus,
olfactory bulb, and hypothalamus. In this study, the effect of insulin on long-term depression, one of the forms of hippocampal
plasticity, was investigated. In this study, 24 male Wistar rats weighing between 200-300 g were used. Rats were divided into four
groups as saline-infused group (SF, n=6), insulin infused group (Insulin, n=6), the NT157-infused group (NT157, n=6), and
insulin+NT157-infused group (Insulin+NT157, n=6). Long-term depression (LTD) was induced by 900 low-frequency stimuli
(LFS) at 1 Hz applied to the perforant pathway. Excitatory postsynaptic potential (EPSP) slope and population spike (PS)
amplitudes were recorded from field potentials obtained from dentate gyrus granule cells. At the end of the experiment, PI3K, AKT,
GSK3-b, IRS, and MAPT gene expression levels were measured by PCR in the stimulated hippocampi. After stimulation of the
perforant path with 1 Hz, PS values showed a statistically significant decrease in the insulin-infused group compared to the SF-
infused group (p<0.05). This depression disappeared in the NT157-infused group. AKT mRNA levels decreased in the
insulin+NT157 group, whereas IRS mRNA levels increased in the NT157-infused group (p<0.001). GSK3-b mRNA levels were
found to be increased in the insulin-infused group. Field potentials recorded from hippocampal granule cells indicated that insulin
facilitates LTD in the hippocampus. Understanding the effect of insulin on synaptic plasticity may contribute to the elucidation of
the relationship between metabolic and degenerative diseases.

Keywords: Insulin, Hippocampus, NT157, Synaptic plasticity
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1. Giris

Insiilin, besin alimimi takiben pankreatik
beta hiicrelerinden salgilanan polipeptit
yapida bir hormondur. 1921 yilinda Banting
ve Best tarafindan insiilinin kesfedilmesinin
ardindan  yapilan  c¢aligmalar,  glukoz
homeostazinin diizenlenmesinde aldigi rol
ve periferik dokulardaki etkileri iizerine
odaklanmigtir  [1]. Noronlarda glukoz
kullaniminin insiilinden bagimsiz olusu,
insiilin ve merkezi sinir sistemi arasindaki
iligkinin O6neminin uzun yillar geri planda
kalmasina sebep olmustur. 1978 yilinda
beyinde insiilin reseptorlerinin varliginin
gosterilmesi ile insiilinin beyindeki rolil
yeniden ilgi odagi haline gelmistir [2].
Ozellikle hipotalamusta  beslenmenin
diizenlenmesi ve enerji tiiketiminde instilinin
rolliniin ortaya ¢ikarilmasi [3, 4], insiilin
reseptorlerinin  genis dagilim gosterdigi
olfaktor bulbus, serebral korteks ve
hipokampiisteki roliine dikkat ¢ekmistir [5].

Insiilin reseptorii (IR), tek bir gen tarafindan
kodlanan, iki protein alt birimi igeren bir
glikoprotein olup tirozin kinaz aktivitesine
sahiptir. Tirozin kinaz aktivasyonuyla
fosforile olan insiilin reseptdr substrat (IRS)
proteinleri asagi yonlii bir hiicresel sinyal
yanmitim  baslatir. Insiilin  reseptorlerinin
hipokampal sinaptik terminalde yogunlugu
gdz oOniine alindiginda [6, 7] insiilinin
epizodik ve wuzamsal hafizada rol alan
hipokampiis iizerine etkisi dikkat cekicidir.
Beyindeki insiilin sinyal yolagiin 6grenme
ve bellek ile iligkisini arastiran aragtirmacilar
eksojen insiilin uygulamasinin  kognitif
performansta doz  bagimli degisikliklere
neden oldugunu  gostermislerdir  [8].
Uzamsal hafiza ile ilgili davranis testlerinde,
diisiik dozlarda uygulanan insiilinin 6grenme
performansini azalttigi, yliksek doz insiilinin
ise  Ogrenme  performansimi  arttirdig
gosterilmistir. Diger taraftan meta-analiz
calismalar1 Tip I diyabetli hastalarda bilissel
islevlerde bozulma ve kognitif performansta
azalma iliskisini ortaya koymus, [9] insiilin
direncinin Alzheimer hastaliginda kognitif
ve affektif disfonksiyonda artisa neden
oldugu bildirilmistir [10].

Uzun dénemli baskilanma (UDB), sinaptik
plastisitenin stk calisilan  formlarindan
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biridir. N-metil-D-aspartat (NMDAR) ve
metabotropik ~ glutamat  reseptorlerinin
(mGLUR) sinaptik veya farmakolojik olarak
aktivasyonu UDB’ yi indiikleyebilir. Aym
zamanda UDB, hipokampal perforan yola
uygulanan diisiik frekansli uyar1 protokolii
ile elektriksel olarak olusturulabilir. UDB’
nin altinda yatan mekanizmalar, hiicre i¢ine
kalsiyum akiminin protein fosfatazlar1 aktive
ettigi yoniindedir. Fosfataz aktivasyonu a-
amino-3-hidroksi-5-metil-4-
izoksazolpropiyonik  asit
(AMPAR) hiicre membraninda
internalizasyonuna  ve  duyarsizlagmaya
neden  olarak  sinaptik  baskilanma
olusturmaktadir [11]. Ek olarak noro-
anatomik c¢aligmalar, UDB indiiksiyonunun
presinaptik dentritik dikenlerde silinme ve
diken hacminde azalma ile sonuglandigini
gostermektedir [12].

reseptorlerinin

Bu c¢alismada, insiilin ve selektif IRS1/2
inhibitorii olan NT157, hipokampal perforan
yola tek basina veya birlikte inflize edilmis
ve tekrarlayan disiik frekansli uyan
protokolii ile uzun donemli baskilanma
indiiklenmistir. Caligmanin amaci; insiilinin
hipokampal dentat girus graniil hiicrelerinde
uzun donemli baskilanma ve hiicre i¢i sinyal
kaskatinda yer alan proteinlerin gen ifadesi
lizerine etkisini aragtirmaktir.

2. Gerec ve Yontem

1.1. Deney hayvanlar
gruplandirma

ve

Wistar albino cinsi, agirliklar1 200-300 gram
olan 24 sican, Erciyes Universitesi Hakan
Cetinsaya Deneysel ve Klinik Arastirma
Merkezi’nden temin edildi. Insancil hayvan
bakimi ve kullanimina y6nelik Ulusal Saglik
Enstitlileri kilavuzuna uygun bir sekilde su
ve yem kisitlamasi yapilmaksizin 14 saat
aydinlik 10 saat karanlik dongiisiine tabi
tutularak barindirildi. Erciyes Universitesi
Hayvan  Deneyleri  Etik  Kurulunun
07.04.2021 tarih ve 21/87 sayili karar ile
Etik kurul onay1r alindi. Sicanlar; Serum
fizyolojik infiize edilen grup (SF, n=0),
insiilin infiize edilen grup (Insiilin, n=6),
NT157 infiize edilen grup (NT157, n=6) ve
insiilin ile birlikte NT157 infiize edilen grup
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(Insiilin+tNT157, n=6) olmak iizere dort
gruba ayrildi.

1.2. Kullanilan kimyasallar

NTI157: Calismada kullanilan insiilin
reseptor antagonisti olan NTI157 (CAS:
1384426-12-39, Selleckhem marka) maddesi
ticari olarak satin almmistir. 10 mMlik
NT157, 1 ml DMSO da c¢ozdiiriilerek ara
stok hazirlanmistir. Daha sonra inflizyon
dozu 6 pM hazirlanmig ve infiizyon
sirasinda  kullanilmak  iizere  ependorf
tiplerin igerisinde -20 °C’ de muhafaza
edilmistir.

Insiilin: Insiilin ticari olarak satin almmistir
(CAS: 11061-68-0, Sigma Aldrich marka).
5.8 mg insilin 2 mililitre SF’ de
¢Ozdiirilmiistiir. Hazirlanan 500 nmol
insiilin, inflizyon sirasinda kullanilmak {izere
ependorf tiiplerin igerisinde -20 °C’de
muhafaza edilmistir.

1.3. Elektrofizyolojik kayit alinmasi

Siganlar periton igine 1,2 g/kg dozunda
iiretan ile anestezi edilmistir. Anestezi
sonrast stereotaksik catiya (David Kopf
Instruments, Tujunga, CA) agiz ve kulak
gubuklar1 ile sabitlenmistir. Bregma ve
lambda noktalarinin ayni1 diizlemde olup
olmadigr diizlem ayarlama c¢ubugu ile
kontrol edilmistir. Sonrasinda sacli deri tirag
edilmis, orta hat kesisi ile kafatasina
ulagtlmistir. Kraniyumda bregma noktasi
kegeli kalemle isaretlenmis ve sag hemisfere
uyan kraniyum bolgesi drill kullanilarak
(FM3545) oval bir pencere seklinde kemik
pargasi ¢ikarilmigtir. Dura zar1 ince bir pens
yardimi ile uzaklastirilmig, sigan beyin
atlasinda perforan yol ve dentat girus igin
belirlenen koordinatlara elektrotlar
yerlestirilmigtir (Bregma referans noktasi
almarak uyarici elektrot on-arka: 6,5 mm;
medio-lateral: 3,8 mm (SS-NE-100); kayit
elektrodu oOn-arka: 3,0 mm, medio-lateral:
2,13 mm). Her iki elektrot hemisfer
yilizeyinden 2.0 mm derine indirilmistir. Bu
islem stereotaksik catinin her ii¢ ekseninde
harekete izin veren 0.0lmm hassasiyete
sahip manipiilatorler aracilig ile
saglanmistir (Kopf Instruments, 9082B).
Kayit elektrodu mikropipet gekiciyle (Sutter
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Ins. Coop. P-30) iki kanalli borosilikat
kapiller camdan iiretilmistir. Bir kanal 3M
NaCl, diger kanal ise infiizyon maddesi
(insiilin veya NT157) ile doldurulmustur.
Infiizyon maddesi doldurulan kanal bir P50
tiip ile Hamilton pompasindaki 25uL
hacimli Hamilton siringasina baglanmstir.
NaCl ile doldurulan kanala ise klorlanmig
giimiis tel yerlestirilerek kayit elektrodu
olusturulmugtur. Kayit islemi voltaj-akim
kiskag  yiikselteci  (Physiologic  Ins.
VCC60C) ile gerceklestirilmistir. Ayrica
Ag/AgCl disk elektrot boyun derisi altina
yerlestirilmis ve referans elektrot olarak
kullanilmastir. Uyarici elektrodun
yerlestirilmesini takiben elektrik puls uyarim
icin bir uyari-izolasyon tinitesi (World
Precision Ins. A385) kullanilmis ve tiretilen
puls akimlar, diisiik direncli kablolar ile
uyarict  elektrota iletilmistir.  Uyarinin
tetiklenmesi ve biyolojik yanit bir A/D
cevirici igeren bilgisayar sistemi ile sayisal
verilere doniistiiriilerek 1024 ms siire ve 40
Hz’ de Orneklenmistir. Biitliin sistem bir
faraday kafesi kullanilarak topraklanmaisgtir.

1.4. Tipik bir elektriksel yanitin elde
edilmesi

Uyart  ve kayit elektrodu eksitator
postsinaptik  potansiyel (EPSP) olarak
tanimlanan pozitif sapmayr takip eden
popiilasyon spike (PS) olarak tanimlanan
maksimum negatif yonlii sapma elde edilene
kadar derin yapilara inilmistir. Dentat girus
graniil hiicre tabakasindan kayitlanan alan
potansiyeli goriildiikten sonra, maksimum
cevap elde edilene kadar kayit elektrotu 0,1
mm araliklarla inilmistir.

1.5.Uzun Donemli Baskilanmanin

indiiklenmesi

Giderek arta siddette uyar1 verilmesi ile girdi
ve ¢ikt1 egrileri elde edilmistir. En yiiksek
degere sahip PS genliginin yaris1 test uyaran
siddeti olarak belirlenmistir. 15 dakika
boyunca her 30 saniyede bir belirlenen
siddette uyar1 verilmistir. Bu donem bazal
kayit donemi olarak adlandirilmigtir. Bazal
kayit sonrasi 15 dakika boyunca 1 Hz
frekansli 900 diisiik frekansh uyar1 (DFU)
verilerek UDB indiiklenmistir. Bu dénem



Osmangazi Tip Dergisi, 2024

indiiksiyon donemi olarak adlandirilmigtir.
Indiiksiyon ~ donemi sonrast  tekrar
baslangictaki test uyar1 siddetine doniilmis
60 dakika boyunca 30 saniye araliklarla
uyartya devam edilmistir (Idame dénemi).
Infiize edilen maddeler bazal kaydin hemen
ardindan DFU protokolii ile birlikte
baslamig, 60 dakika boyunca inflizyona
devam edilmistir.

1.6. Gergek zamanh Kantitatif
Polimeraz Zincir Reaksiyonu

Elektrofizyolojik  kayitlarin  almmasinin
ardindan anestezi altindaki si¢anlara ait
uyarilmis hemisfere ait hipokampiis dokusu
¢ikarilmig, RT-qPCR analizi i¢in purezol
soliisyonuna konularak -80 °C’ de muhafaza
edilmistir.  Calismada SsO  Advanced
Universal IT SYBR Green Supermix
(BioRad) kit kullamlmstir. Kit igerisindeki
SYBR Green Supermiks (10 pl), Nuclease
Free Water (8 pl) ve primer/probe (1 pl)’ den
bir reaksiyon karigimi hazirlanmig, 96’lik
well plate tizerindeki kuyucuklara boliinmiis,
bir kuyucuga cDNA (1 pl) eklenmistir.
Hazirlanan plaka CFX Connect Real-Time
PCR detection System PCR cihazina
yerlestirilmis, PCR pre-inkiibasyon,
¢ogaltma ve sogutma kosullar1 i¢in sirasiyla
95 °C’ da 3 dk, 95 °C 5 sn ve 60 °C’ de 15
sn (45 dongi) ve 40 °C’ da 30 sn
tutulmustur. Manipiilasyondan dogabilecek
hatalar1 Onleyebilmek igin her ornek ¢ift
calisilmistir. House-keeping gen olarak [-
Actin geni kullanilmistir.

1.7. istatistiksel analiz

Elektrofizyolojik kayitta elde edilen veriler
(her bir alan potansiyeli i¢cin EPSP egimi ve
PS genligi) SCOPE yazilimi ile analiz
edilmistir. EPSP egimi icin EPSP dalgasinin
baslangicinin %20 yukarisi, bitisinin %20
altt secilmistir. PS genligi i¢in minimum ve
maksimum  degerler arasindaki  fark
almmustir. Protokoliin son bes dakikasinda
elde edilen EPSP ve PS degerleri, bazal
kayit sirasinda alinan yanitlarin ortalama
degerlerine  boliinerek  kendi  ortalama
degerinin yiizdesi olarak ifade edilmistir.
Gruplar aras1 karsilagtirma ikili kiyaslamalar
icin bagimsiz Orneklem t-testi ile analiz
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edilmis, InsiilintNT157 etkisini gostermek
icin 2x2 ANOVA testi uygulanmistir.

Verilerin  normal dagilima uygunlugu
histogram, q-q grafikleri ve Shapiro-Wilk
testiyle, varyans homojenligi ise Levene
testi ile degerlendirilmistir. Gergek zamanl
polimerize zincir reaksiyonu ile elde edilen
veriler 224 metodu kullanilarak normalize
edildikten sonra, gruplar arasi kiyaslama
Kruskal Wallis testi sonrast Mann Whitney
U testi yapilmistir.

Istatiksel anlamlilik igin olasilik diizeyi
p<0.05 olarak kabul edilmistir. Degerler
ortalama =+ standart hata seklinde ifade
edilmistir.

2. Bulgular

Perforan yolun 1 Hz ile uyariminin sonrasi,
protokoliin  70-75. dakikalar1 arasindaki
EPSP egiminde SF infiize edilen grupta
protokoliin bazal kayittaki degerlerin %
84,0+4,5’ iine ulasan bir oranda azalma
gorlilmiistiir (Sekil 1la, 1c)). Bagimsiz
orneklem t-testi bu ortalama degerin %100’
den farkli oldugunu gostermistir (t18=3,533,
p=0,006). Bu bulgu uzun doénemli
baskilanma protokoliiniin, dentat girus
graniil hiicrelerinde sinaptik bir
baskilanmaya neden oldugunu
gostermektedir. Ayni uyarim protokolii,
insiilin (81,9+3,7%; t18= 4,958; p = 0,001)
ve NT157 (%83,9 + 3,9; t18= 4,115, p =
0,003) varliginda sinaptik giicte benzer bir
baskilanma olustururken; bu iki maddenin
birlikte verildigi deneylerde istatistiksel
olarak anlamli bir baskilanma
gbzlenmemigtir (92,7+3,7%; t18=2,010; p =
0,075, Sekil 1a, 1c). Gruplar arasi farklilik
tek yonlii ANOVA testi ile analiz edilmistir.
Analiz  sonuglar1  EPSP  egimindeki
degisikliklerin gruplar arasinda istatistiksel
olarak anlamli farklillk olusturmadigim
gostermistir.

Noronal ¢iktinin gostergesi olan PS genligi
analiz sonuglart Sekil 1b’ de gorildigi
iizere 1 Hz frekansh uyarimlarin, protokoliin
70-75. dakikasindaki degerlerin  bazal
kayittaki degerlere oranla dentat girus graniil
hiicre c¢iktilarinda artisa neden oldugunu
gostermistir  (SF  infiize edilen grup
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%221,8+35,8, Insiilin infiize edilen grup
%138,3+13,1, NT157 infiize edilen grup
%]118,145,1, InsiilintNT157 infiize edilen
grup %185,2420,4). Uygulanan t-testi bu
artigin istatistiksel olarak anlamli oldugunu
gostermistir (sirasiyla t;3=-4,425, p=0,001,
t15=-3,440, p=0,003, t,4=-3,056 p=0,007,
t15=-3,597, p=0,002). Gruplar arasi
kiyaslama, insiilinin etkisini kiyaslamak
amaciyla bagimsiz Orneklem t-testi ile
yapilmustir.  Insiilinin  etkisi SF ile

© Inslin+NT157

NT157

EPSP egimi (%)

PS genligi (% )

karsilastirildiginda, insiilinin SF* nin neden
oldugu artistan daha az artisa neden oldugu

gorlilmiigtiir  (Sekil 1d). Bu farklhilik
istatistiksel olarak anlamli bulunmustur
(t;5=2,191, p=0,042). Ancak insiilin ve

NR157 birlikte verildiginde bu farklilik
ortadan kalkmustir (t;3=0,888, p=0,386). Bu
sonuglar, insiilinin uzun donemli
baskilanmay indiikledigini, insiilin reseptdr
blokdrii inflizyonunun bu etkiyi geri
cevirdigini gostermektedir.

SF+ Insilin o InsOlin+NT157

NT157

w oo
nnnnnnnnnnnnnnnnn

Zaman (dk)

Insiilin + NT157

<3

Instlin +

Sekil 1. Kontrol ve deney gruplarinin elektrofizyolojik bulgulari, (a) Eksitator post-sinaptik potansiyel egiminin tim
deney protokolii boyunca degisimi, (b) Populasyon spike genliginin tiim deney protokolii boyunca degisimi, (c)
Protokoliin son bes dakikasinda gruplarin EPSP egimi ortalama degerleri, (d) Protokoliin son bes dakikasinda
gruplarin PS genligi ortalama degerleri, * SF infilize edilen gruba gore p < 0,05, degerler ortalama + standart hata

olarak verilmistir (n=6)

Insiilin reseptdr sinyal yolagimi iceren
proteinlerin gen ekspresyonu seviyesindeki
degisikler sekil 2’ de sunulmustur. Insiilin
infiizyonu, PI3K (Sekil 2a, t10=-0,135,
p=0,89, AKT (Sekil 2b, t10=0,337, p=0,74,
IRS1 (Sekil 2d, t10=-0,324, p=0,75) ve
MAPT (sekil 2e, t10=0,234, p=0,82)
ekspresyonu iizerine istatistiksel olarak
anlamli  bir farkliik  olusturmamustir.
Bagimsiz 6rneklem t-testi sonuglari insiilinin
GSK3-b gen ekspresyonu seviyesinde
istatistiksel olarak anlamli bir artisa neden
oldugunu gostermistir (Sekil 2¢, t10=-2,567,
p=0,02). Selektif IRS1/2 inhibitdrii olan
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NT157° nin tek basina olan etkisine
bakildiginda PI3K, AKT, GSK3-b ve MAPT
gen  cekspresyonu  iizerine  bir  etki
gostermedigi (p>0,05) ancak IRS1 (t10=-
3,129, p=0,01) gen ekspresyonunda
istatistiksel olarak anlamli bir artisa neden
oldugu goriilmiistlir. Ayn1 zamanda GSK3-b’
da insiilinin neden oldugu artig, NT157
sonrast SF inflize edilen grupla ayni diizeye
donmiistiir (t10=0,094, p=0.92). Insiilin ve
NT157’ nin birlikte verildigi grupta yalmzca
AKT gen  ekspresyonu  seviyesinde
istatistiksel olarak anlamli diisiis
gozlenmistir (t10=4,748, p=0,001).
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Sekil 2. DFU protokolii uygulanmis hipokampiis dokusunda insiilin reseptdrii sinyal yolaginda yer proteinlerin
mRNA seviyelerinin degisimi, * SF infiize edilen gruba gore p<0,05, degerler ortalama + standart hata olarak

verilmistir (n=6).
3. Tartisma

Bu  calismada,  hipokampal insiilin
infiizyonu, uzun donemli baskilanmanin
indiiklenmesini kolaylastirmigtir. Labouébe
ve arkadaglari, insiilinin ventral tegmental
alandaki dopaminerjik néronlarda UDB’ yi
indiikledigini gostermislerdir [13]. Bu bolge,
besin alimi ve motivasyonu diizenleyen bir
bolge olmast nedeniyle bizim
calismamizdan farklidir. Ancak bu calisma
ayni zamanda insiilin ile indiiklenen UDB’
nin hiicre yiizeyindeki AMPAR
endositozunu  kannabinoid  reseptorler
araciligiyla  gergeklestigini  gOstermistir.
Glutamat salgilanmasi post-sinaptik
membranda hizli bir sekilde AMPAR
kaybma neden olabilir ve bdylelikle UDB
indiiklenebilir [14]. Buradaki AMPAR
internalizasyonu GluR2 araciligiyla
gerceklesir. Bu sinyal akisina insiilinin
direkt olarak dahil olmadigi ancak GluR2
araciligryla AMPA reseptorlerinin
endositozunu arttirdigi  bildirilmistir [15].
Diger taraftan NMDA reseptorlerinin
aktivasyonu da NMDA bagimli UDB’ de
AMPAR internalizasyonuna neden olur [16].

Bu veriler UDB’ nin olusumundaki
molekiiler mekanizmalarin yeteri kadar
anlasilamamasi1 nedeniyledir.

Insiilinin  UDB  iizerine etkisi, yine

calisgmamizdan farkli bir sekilde serebellar
purkinje hiicreleri lizerinde ¢alisilmistir [17].
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Noron kiiltiiriinde  yapilan  ¢aligmanin
bulgulari, insiilin veya IGF-1
uygulanmasinin ~ post-sinaptik =~ AMPA

reseptorlerinin klatrin bagli endositozla hizl
bir sekilde azaldigi yoniindedir. Huang ve
arkadaglar1 2004 yilinda in vitro olarak kisa

stireli  insililin  uygulamasimin  schaffer
kollateralleri ve  CAl  bolgesindeki
sinapslarda kimyasal bir UDB indiikledigini
gostermiglerdir. ~ Aym1  zamanda  bu
indiikklenmenin  NMDA  reseptorlerinden
bagimsiz oldugu ancak L-tipi kalsiyum
kanallart  ve  hiicre i¢i  kalsiyum
kaynaklarinin gerekli oldugunu

bildirmislerdir. Bu sonuglar, uzun donemli
giiclenme fenomenindeki hiicre i¢i kalsiyum
artisgtnin - UDB  i¢inde gerekli oldugunu
gostermektedir.  Insiilinin, reseptorlerine
baglanmasi tirozin kinaz aktivitesine sahip
reseptorde oto-fosforilasyona neden olur.
IRS, biyiime faktorii reseptdr baglayici
iligkili baglayict protein-1 (Gabl1) gibi hiicre
ici substratlar1 aktifler [18]. Fosforile IRS-1,
PI3K’ ya baglanir ve aktive eder. PI3K,
fosfotidil-inozitol (4,5) bifosfatin, fosfotidil-
inozitol trifosfata (3,4,5) donlsimiini
katalize eder. IR ve IGF-1’in PI3K’ nin ana
aktivatorleridir [19]. Calismamizda PI3K
mRNA ekspresyon diizeyi gruplar arasinda
istatistiksel ~ olarak  anlamli  farklilik
olusturmamistir. PI3K yolagimin asagi yonlii
hedefi protein kinaz aktivitesine sahip olan
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AKT’ dir. Bu galigmada insiilin infiizyonu
AKT mRNA seviyesinde bir degisiklige
neden olmamustir. Ancak insiilin ve NT157’
nin  birlikte verilmesi AKT mRNA
seviyelerinde dikkat ¢ekici bir diislise sebep
olmustur.  Hiicre  kiltiirii  calismalari
NT157’in ~ PI3K/AKT/mTOR  yolagim
baskilayict1  etki  gostererek  otofajiyi
indiikledigini ve  anti-onkojenik  etki
gosterdigini bildirmektedir [20].
Calismamizda NT157’ in tek basina verildigi
durumda AKT mRNA seviyelerinde
degisiklik gozlenmezken insiilin ve NT157°
nin birlikte verildigi durumda AKT mRNA
seviyelerindeki azalma bu etkinin IRS’ den
bagimsiz diger molekiiller araciligi ile
olabilecegini diisiindiirmektedir.

GSK3-b, AKT’ nin asag1t yonlii hedef
proteinlerinden biridir ve aktivitesi AKT
tarafindan inhibe edilir. Calismamiz GSK3-b
mRNA seviyesinin insiilin infiizyonu ile
arttigin1 gostermistir. Ancak burada dikkat
edilmesi gereken husus UDB protokoliiniin
indiiklenmesi durumunun hipokampal graniil
hiicre icerisindeki protein seviyelerinde
degisiklige yol agabildigidir. Bradley ve
arkadaglan ~ UDB’ nin  indiiklendigi
durumlarda GSK3-b aktivasyonunun
arttigin1 gostermislerdir [21]. Calismamizda
insiilinin etkisi ile goriilmesi beklenen
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Research Article / Arastirma Makalesi
The Health-Related Physical Fitness of University Female Students with and without
Generalized Joint Hypermobility: A Case-Control Study

Jeneralize Eklem Hipermobilitesi Olan ve Olmayan Universite Kiz Ogrencilerinin Saghkla iliskili Fiziksel
Uygunlugu: Bir Vaka Kontrol Calismasi

Hande Ozdemir, Filiz Tuna, Derya Demribag Kabayel

Trakya University Faculty of Medicine, Department of Physical Medicine and Rehabilitation,
Edirne, Tiirkiye

Abstract: To evaluate the effect of generalized joint hypermobility (GJH) on health-related physical fitness. Female university
students between the ages of 18-23. Cardiorespiratory fitness (maximal cycling ergometer tests, six-minute walking (6MW) tests),
respiratory function tests, respiratory muscle strength (maximal inspiratory and expiratory pressure) (MIP and MEP), body
composition (bioelectrical impedance analyses), flexibility (sit and reach tests (SRT), muscle strength and endurance (isometric and
isokinetic tests) were evaluated for health-related physical fitness. The mean value of maximal oxygen uptake (VO2max) (23.6 vs.
21.8, p=.049), metabolic equivalent for task (MET) (6.7 vs. 6.3, p=0.049), W/kg (1.6 vs. 1.5, p=0.035), and SRT scores (23.3 vs.
18.7, p=0.016) were higher in 39 students with asymptomatic GJH compared to 42 non-GJH students. No significant differences
found between groups for 6MW distance, forced vital capacity (FVC), forced expiratory volume in the first second (FEV1), MIP,
MEP, body composition, muscle strength, and endurance (p>.05). Females with generalized joint hypermobility have the same or
even higher levels of physical fitness capacity as those without the hypermobility.

Keywords: Joint Hypermobility; Physical Fitness; Health

Ozet: Jeneralize eklem hipermobilitesinin (JEH) saglikla iliskili fiziksel uygunluk iizerindeki etkisini degerlendirmek.

Katilimcilar: 18-23 yas arasi kadin niversite dgrencileri. Saglikla ilgili fiziksel uygunluk agisindan kardiyorespiratuar fitness
(maksimum bisiklet ergometre testleri, alti dakika yiirime (6DY) testi), solunum fonksiyon testleri ve solunum Kkas giici
(maksimum inspiratuar ve ekspiratuar basing) (MIP ve MEP), viicut kompozisyonu (biyoelektrik empedans analizleri), esneklik
(otur ve eris testi (OET), kas giicii ve dayaniklilik (izometrik ve izokinetik testler) degerlendirildi. Ortalama maksimum oksijen
tiiketimi (VO2max) (23,6’ya kars1 21,8, p=0,049), metabolik esdeger (MET) (6,7 ’ya kars1 6,3, p=0,049), W/kg (1,6 ’ya kars1 1,5,
p=0,035) ve OET skorlar1 (23,3 *ya kars1 18.7, p=0.016) asemptomatik JEH'li 39 6grencide JEH olmayan 42 &grenciye gore daha
yiiksekti. 6DY mesafesi, zorlu vital kapasite (FVC), birinci saniye zorlu ekspirasyon voliimii (FEV1), MIP, MEP, viicut
kompozisyonu, kas giicii ve dayaniklilik agisindan gruplar arasinda anlamli fark bulunamadi (p>0,05). Jeneralize eklem
hipermobilitesi olan kadinlar, hipermobilitesi olmayanlarla ayn1 veya hatta daha yiiksek diizeyde fiziksel uygunluk kapasitesine
sahiptir.
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1. Introduction

Generalized joint hypermobility (GJH) is the
presence of an excessive range of motion in
specific joints beyond normal limits(1,2). It is
based on differences in connective tissue and
genetic factors(3). GJH occurs in 41.6% of
asymptomatic female students when evaluated
using the Beighton evaluation items with a
cut-off of 4 out of 9(4). This common physical
feature in this population may predispose to
musculoskeletal problems and is associated
with eating behaviors(5). However, a
significant portion of hypermobile individuals
are asymptomatic, and this feature may even
predispose them to certain activities and
sports such as gymnastics, combat sports, and
dance(6-8). The fact that flexibility is one of
the health-related physical fitness parameters
brings to mind the question of whether GJH,
which is characterized by ligamentous or
capsular looseness in the joints, has an effect
on the fitness level(6).

In this study, we aimed to compare the health-
related physical fitness components of
females with GJH to those without. This
includes cardiorespiratory fitness (CRF), body
composition, flexibility, muscle strength, and
muscle endurance. The null hypothesis stated
that there were no differences between female
students with GJH and those without it, in
terms of their cardiorespiratory fitness
(measured  through  maximal cycling
ergometer tests, six-minute walking tests,
respiratory function tests, maximal inspiratory
and expiratory pressure measurements), body
composition (measured through skin fold
thickness and bioelectrical impedance
analyses), flexibility (measured through sit
and reach tests), muscle strength, and
endurance (assessed through isometric and
isokinetic tests). On the other hand, the
opposite hypothesis stated that female
students with GJH differed from those without
it, in terms of their cardiorespiratory fitness,
body composition, flexibility, muscle strength,
and endurance.

Determining the effectiveness of GJH on the
health-related  fitness of  hypermobile
individuals can guide safe daily, sports, and
exercise activities.

2. Materials and Methods
Participants

A cross-sectional case-controlled, and
observational study was conducted at Trakya
University Faculty of Medicine, Physical
Therapy and  Rehabilitation  Polyclinic
between July 1, 2017 and November 1, 2017.
The study included 39 asymptomatic physical
therapy and rehabilitation female students
between the ages of 18-23 who were
previously diagnosed with GJH, and 42
female volunteers who were determined not to
have GJH. Controls were matched by age with
females with GJH. A group of students with
Beighton scores <3/9 was selected as controls
(non-GJH). Controls were matched by age
with females with GJH. Participants with
Beighton scores >4/9 were included in the
GJH group (9). All voluntiers were selected
from the same sources (Trakya University
Faculty of Health Sciences (Edirne/Turkey)).
The exclusion criteria were continuous
medication use, neurological disease (stroke,
spinal cord injury, cerebral palsy), mental
retardation, serious emotional disorder,
adjustment disorder, physical disability that
would prevent safe and appropriate testing,
anti-flu medication in the last week, and the
presence of a hypertension, cardiac
arrhythmia-conduction  disorder, coronary
artery disease, heart failure, diabetes mellitus,

hyperlipidemia, cardiovascular  diseases,
unstable angina, pulmonary embolism,
chronic obstructive pulmonary disease,

pulmonary infection, active infection and
malignancy in both groups. Males, and
females below 18 or over 23, without consent
or pregnant, were also excluded(l). The
Ethics Committee of Trakya University
Medical Faculty approved the study (TUTE-
BAEK-2017/21), and all participants provided
written informed consent.

Clinical Evaluation

After meeting the study criteria and agreeing
to participate, individuals were evaluated
three times, one week apart, following their
written consent. During the first evaluation,
the patients' age, height, body weight, and
body mass index (BMI) were recorded.
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Additionally, bioelectrical impedance
analysis, skinfold thickness measurement, and
a maximal bicycle ergometry test were
performed. The second evaluation included a
sit-and-reach test, elbow flexor and extensor
muscle strength measurement using a hand-
held dynamometer, a 6-minute walk test, and
a respiratory function test. Finally, the third
evaluation consisted of knee muscle strength

and endurance evaluation, maximal
inspiratory and expiratory pressure
measurement, hand grip strength
measurement, and an isokinetic test.
Evaluation of Generalized Joint
Hypermobility

The Beighton score of all individuals was
determined to confirm whether GJH was
present. Brighton criteria with cut-off

Beighton scoring > 4/9, are used to define
GJH(3,10).

Beighton scoring was performed by
evaluating nine joints and the following items
(Figure 1):

I- Passive dorsiflexion of the fifth
metacarpophalangeal joint to >90° (Figure
1A)

II- Opposition of the thumb to the volar aspect
of the ipsilateral forearm (Figure 1B)

III- Hyperextension of the elbow to >10°
(Figure 1C)

IV- Hyperextension of the knee to >10°
(Figure 1D)

V- Placement of hands flat on the floor
without bending the knees (Figure 1E) (11).

All participants were evaluated by the same
investigator (the first author).

Figure 1. Beighton scoring items; (A) Passive dorsiflexion of the fifth metacarpophalangeal joint to >90°, (B)
Opposition of the thumb to the volar aspect of the ipsilateral forearm. (C) Hyperextension of the elbow to >10°. (D)
Hyperextension of the knee to >10°. (E) Placement of hands flat on the floor without bending the knees

Determining Cardiorespiratory Fitness Level

All  participants underwent a bicycle
ergometry test, a 6-minute walk test, a
respiratory function test, and respiratory
muscle strength measurements.

The bicycle ergometry (Ergoline Ergoselect
200) test was applied in the WHO protocol,
characterized by a workload starting with 25
W and increasing by 25 W every 2 minutes
until reaching the maximum heart rate
determined using the "220-age" formula. After

the cooling period, the heart rate continued to
be recorded for 1 minute, and the difference
between the heart rate at the end of the Ist
minute and the maximum heart rate reached
during the test was recorded as the heart rate
recovery index (HRRI). HRRI below 12
beats/min  is  considered  abnormal(7).
Maximal oxygen uptake (VO,max), metabolic
equivalent of task (MET), and maximum
watt’kg (W/kg) values at the time he
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completed or had to quit the bicycle
ergometry test were recorded on a computer.

During the 6-minute walk test, which is
another test applied to determine cardiac
capacity, patients were asked to walk as
briskly as possible for 6 minutes in a 30-meter
corridor marked at 5-meter intervals. their 6-
minute walking distance (6MWD) was
recorded in meters.

To measure lung volumes, forced vital
capacity (FVC) in liters and forced expiratory
volume in the first second (FEV1) values
were determined by applying a respiratory
function test (PFT) with the MIR Spirobank II
Model computerized respiratory function test
device.

To measure the strength of respiratory
muscles, we used a portable manometer from
CareFusion MicroRPM brand to determine
maximum inspiratory pressure (MIP) and
maximum expiratory pressure (MEP) values
in c¢cmH,0(8) The measurements were
repeated twice for both pulmonary function
tests and respiratory muscle strength and the
highest values were recorded.

Determining Body Composition

TANITA MC 780 multi-frequency segmental
body composition analyzer was used to
determine body composition. Body weight
(kg), body mass index (kg/m?), body fat
percentage (%), total muscle mass (kg), trunk
fat mass (kg), trunk muscle mass (kg),
dominant leg fat mass (kg), and dominant leg
muscle mass (kg) values were recorded(12).
In addition to determining body composition
with  bioimpedance  analysis, skinfold
thickness measurements were made taken on
the triceps, suprailiac, and thigh regions of
participants using a caliper device (Baseline
12-1110)(13).

During flexibility assessment, a modified
Baseline 12-1086 meter was used for a sit-
and-reach test. During the test, each
participant was asked to sit on the bench
without wearing shoes and with their feet
shoulder-width apart. They were then
instructed to fully extend their knees and

place the soles of their feet on the bench. After
that, they were asked to stretch their arms
with their palms facing down and place their
head between their arms. Finally, they were
asked to lean their body forward and hold the
maximum reaching position for one to two
seconds. The furthest distance his fingers can
reach has been determined. The test was
repeated twice and the highest value was
recorded (14,15).

Determining Muscle Strength

While the participants' hand grip, elbow
flexion, and extension muscle strength were
evaluated using the isometric method,
isokinetic evaluations were used for knee
flexion and extension muscle strength and

lower extremity muscle endurance
measurements. Measurements were made
from the dominant upper and lower
extremities.

To measure hand grip strength, participants
were asked to adduct and neutrally rotate their
shoulders, flex their elbows to 90°, bring their
forearms and wrists to a neutral position, then
grasp the Jamar dynamometer (Sammons
Preston) with their hands and squeeze it as
hard as possible. The best result was recorded
after three repetitions(16).

To evaluate elbow flexion and extension
muscle strength, participants were asked to
flex their elbows to 90° in the supine position,
with their shoulders in neutral, and a Lafayette
brand hand-held dynamometer was placed just
proximal to the styloid process. They were
asked to bring their wrists to a neutral position
for elbow flexion muscle strength
measurement, wrist supination, and elbow
extension muscle strength measurement. In
the measurements, the "break test" technique,
which is a method based on the practitioner
gradually overcoming the strength of the
person being tested, was applied. The higher
value of two measurements made 1 minute
apart was recorded(17-19).

Lower extremity muscle torque production
was evaluated with an isokinetic testing
device (CSMI Cybex HUMAC/NORM).
Before each test, the isokinetic test device was
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calibrated in  accordance  with  the
manufacturer's  recommendations.  Knee
flexion and extension peak torque were
measured at low (60°/sec) and high (240°/sec)
angular speed. After warming up with a 10-
minute bicycle ergometry exercise, knee
flexion and extension repetitions were
performed for these two angular velocities,
first for practice purposes and then for
measurement purposes. Measurements were
performed in all participants at knee joint
range of motion between 0-90 degrees.
Additionally, knee flexor and extensor torque
ratios were recorded as the
hamstring/quadriceps (H/Q) ratio (20,21).

Analytic strategy

Statistical analyses were conducted using the
SPSS 20.0 (License No: 10240642) package
program. The results are presented as mean +
standard deviation and number (%). The One-
Sample Kolmogorov-Smirnov test was used
to examine the suitability of quantitative data
to normal distribution. The Student's t-test and
Mann-Whitney U test were used to compare
differences between groups. A p-value of
<0.05 was considered statistically significant.

3. Results
Demographic Characteristics

Complete data were obtained from 81 female
students, 39 of whom had GJH and 42 did not.
The median value of the Beighton score is 5
in the GJH group and 2 in the control group
without GJH. No significant differences were
found between the two groups in terms of age,
height, body weight, or BMIL The
characteristics of the participants are detailed
in Table 1.

Cardiorespiratory Fitness

When the two groups were compared based
on their cardiorespiratory fitness markers, we
found that the group with GJH had
significantly higher values for VO, max (23.6
vs. 21.8, p=0.049), MET (6.7 vs. 6.3,
p=0.049), and W/kg (1.6 vs. 1.5, p=0.035) as

compared to the control group. However,
when we compared the two groups in terms of
6MWD, HRRI, lung volumes (FVC and
FEV1), and respiratory muscle forces (MIP
and MEP), we found no significant difference
between them as shown in Table 2.

In the group with GJH, the maximum heart
rate value was not reached in any students in
the bicycle ergometry test. The test could not
be completed in 38 students due to muscle
fatigue, and in 1 student due to both breathing
difficulty and muscle fatigue. In the control
group, 37 students could not complete the test
due to muscle fatigue, 1 student could not
complete the test due to respiratory difficulty
and 3 students could not complete the test due
to both respiratory difficulty and muscle
fatigue. One student in this group reached the
maximum targeted heart rate at the end of the
test and completed the test.

Body Composition

No statistically significant difference was
detected between the groups in terms of body
fat percentage, total muscle mass, trunk fat
and muscle mass, dominant leg fat and muscle
mass, and triceps, suprailiac, and thigh
skinfold thicknesses (Table 3).

Flexibility

Sit-and-reach test results were found to be
significantly higher in the group with GJH
than in the control group (23.3 vs. 18.7,
p=0.016) (Table 3).

Muscle Strength

No statistically significant difference was
detected between the two groups in terms of
hand grip strength measured from the
dominant extremities, elbow flexor and
extensor isometric muscle strength, knee
flexor, and extensor peak torque values at
60°/sec and 240°/sec angular speed, and H/Q
ratios (Table 3).
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Table 1. Comparison of demographic characteristics of females with GJH and controls

GJH group Control group
(n=39) (n=42) p
Mean (SD) Mean (SD)
(min-max) (min-max)
Age, year 20.5(1.1) 20.6 (1.2) 0.817
(19-23) (18-23)
Height, m 163.9 (6.6) 163.5 (4.6) 0.756
(148-178) (156-175)
Weight, kg 55.6 (10.4) 57.4 (9.5) 0.416
(36.2-81.6) (42.7-88.9)
BMI, kg/m’ 20.6 (3) 21.5(3.1) 0.182
(15.3-27.9) (16.5-29.7)
GJH; generalized joint hypermobility, BMI; body mass index, SD; standart deviation
Table 2. Comparison of cardiorespiratory fitness, respiratory function, and respiratory muscle strength
parameters of groups
GJH group Control group
(n=39) (n=42) P
Mean (SD) Mean (SD)
(min-max) (min-max)
VO,max (mL/kg/min) 23.6 (3.5) 21.8(4) 0.049
(17.1-33.7) (9.7-34.4)
MET 6.7 (1) 6.3(1.2) 0.049
(4.9-9.6) (2.8-9.8)
W/kg 1.6 (0.3) 1.5(0.3) 0.035
(1.1-2.4) (0.5-2.5)
6MW (m) 583.4 (53.1) 567.2 (57.8) 0.172
(464-725) (420-690)
HRRI (beat/min) 26.4 (9.8) 26.1(7.9) 0.973
(9-50) (11-50)
FVC (L) 3.4 (0.6) 3.2(0.5) 0.195
(1.9-5.0) (1.7-4.0)
FEVI1(L) 2.9(0.5) 2.8(0.4) 0.326
(1.6-4.0) (1.6-3.6)
MIP (cmH,0) 61.2 (19.2) 61.2 (21.8) 0.210
(35-119) (33-129)
MEP (¢cmH,0) 74.1 (19.4) 83.4(30.4) 0.751
(52-165) (51-179)

GJH; generalized joint hypermobility, SD; standard deviation, MET; the metabolic equivalent of task, 6MW; six-
minute walking test, HRRI; heart rate recovery indexes, FVC; forced vital capacity, FEVI,; forced expiratory volume
in one second, MIP; Maximum inspiratory pressure, MEP; Maximum expiratory pressure
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Table 3. Comparison of body composition, flexibility, and muscle strength parameters of groups

GJH group Control group
(n=39) (n=42) P
Mean (SD) Mean (SD)
Body fat percentage (%) 22.3(6.9) 23.4(6.3) 0.427
Total muscle mass (kg) 40.5 (4.8) 413 (4.1 0.405
Trunk fat mass (kg) 5.5(@3.6) 6(3.3) 0.365
Trunk muscle mass (kg) 229 4) 23.8(2.4) 0.365
Dominant leg fat mass (kg) 3.1 (1) 33(1) 0.432
Dominant leg muscle mass (kg) 6.9 (0.8) 7 (0.7) 0.580
Skin fold thicknesses (mm)
Triceps 21.8(8.7) 23.7(7) 0.080
Suprailiac 18 (5.9) 19.6 (5.5) 0.155
Thigh 32.9(7.8) 35.1(7.7) 0.150
Sit and reach test (cm) 23.3(7.7) 18.7 (7.8) 0.016
Hand grip strength (kg) 25.8 (4.9) 27.3 (4.4) 0.194
Elbow flexion muscle strength (kg) 14.4 (2.6) 14.6 3.2) 0.647
Elbow extension muscle strength (kg) 9.8 (2.0) 10.5 (1.8) 0.075
Low (60°/sec) angular speed
Knee flexion peak torque (Nm) 116.9 (25.1) 114.4 (29.5) 0.435
Knee extension peak torque (Nm) 73.5 (14.5) 75.4 (15.6) 0.072
H/Q ratio 63.8 (10.5) 67.8 (13.6) 0.212
High (240°/sec) angular speed
Knee flexion peak torque (Nm) 49.2 (18.9) 48.8 (12.3) 0.487
Knee extension peak torque (Nm) 43.7 (13.9) 44.6 (11.1) 0.267
H/Q ratio 100 (14.7) 92.8 (16.2) 0.710

H/Q; hamstring/quadriceps, Nm, Newton-metre

4. Discussion

In this cross-sectional study, we compared
cardiorespiratory fitness, respiratory function
tests, body composition, flexibility, muscle
strength, and endurance scores between
female students with asymptomatic GJH and
non-GJH controls. To the best of our
knowledge, the current study is the first to
report that females with asymptomatic GJH
have similar or even higher levels of physical
fitness capacity as those without GJH.
However, there were mno significant
differences in respiratory function tests, body
composition, muscle strength, and endurance
scores between the two groups.

Although joint hypermobility is a very
common condition in society, it is often
overlooked. This physical feature, the
underlying mechanism of which has not yet
been explained, holds various mysteries in
terms of its effect on people. While it may

predispose  individuals to  important
musculoskeletal system problems such as pain
and fatigue, the fact that flexibility is one of
the health-related physical fitness parameters
raises the question of whether hypermobility
is an advantage or a disadvantage for
individuals.

Cardiorespiratory Fitness

In terms of cardiorespiratory fitness markers,
females with GJH had higher VO2max, MET,
and W/kg values compared to those without
GJH. This may be related to arterial
compliance, which refers to the ability of
arteries to expand and contract in response to
cardiac activity (contraction and relaxation),
stabilizing blood pressure and flow(22).
Structurally, the smooth muscles in the
arteries and the elastic properties of the
connective tissue, which is also the basis of
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joint hypermobility, also determine arterial
compliance(23). The literature has shown that
there is a positive correlation between GJH
and arterial compliance(24,25). Additionally,
studies have suggested that tenascin X
deficiency, which is believed to play a role in
the development of GJH, could have
beneficial effects on cardiovascular health. It
has also been proposed that individuals with
low levels of Tenaskin-X may not develop
abnormal arterial stiffness(26). Binder et
al.(27), stated that there was an inverse
relationship between arterial stiffness and
cardiorespiratory fitness in male individuals
without known cardiovascular disease.
Boreham et al.(28), conducted a study to
investigate the relationship between arterial
stiffness and cardiorespiratory fitness. They
similarly found an inverse and significant
relationship between VO,max level and
arterial stiffness, suggesting that a higher
VO,max level is associated with lower arterial
stiffness. This relationship was found to be
independent of lifestyle changes, body
fatness, and physical activity level. In the
present study, although the values obtained for
VO,max, MET, and W/kg differed between
the two groups, the 6MWD value - another
indicator of cardiorespiratory fitness - was
noted to be similar. This finding suggests that
GJH does not have a negative impact on
cardiorespiratory capacity. However, we
believe that studies with larger populations are
needed to determine whether it is associated
with higher cardiorespiratory capacity.

As a result of the evaluation in terms of
respiratory functions in our study, lung
volumes, and respiratory muscle strength
values were found to be similar between the
groups. However, in a previous study on this
subject, it was stated that GJH was associated
with lower 6MWD, lung volume (FEV1 and
FVC) and MEP. It is thought that the fact that
a significant portion of the individuals
included in this study, conducted during the
Coronavirus-19 (COVID-19) pandemic, were
infected with COVID-19 before the study may
have an impact on the results(29). In the
current study, HRRI, an indicator of cardiac
autonomic activity, was found to be similar
between the groups. When the literature is
examined, it can be seen that there are many

studies and even large-scale reviews published
on this subject showing that Ehlers-Danlos
Syndrome and hypermobility spectrum
diseases are associated with
dysautonomia(30,31). However, it should not
be overlooked that the participants in these
studies were symptomatic individuals with
GJH.

Body Composition

The current study found similar body
composition and skinfold thickness across all
regions. There have been a few studies in the
literature that examined the impact of joint
hypermobility on body composition(32,33).
Among these studies, a positive correlation
was found between GJH and BMI in children
and teenagers with GJH. However,
Ewertowska et al.(34) evaluated the body
composition of young adult individuals with
GJH and found no significant difference
between those with and without GJH in terms
of BMI, fat percentage, and fat-free mass,
which is similar to the results of our study. In
addition to the previously mentioned research,
the current study evaluated regional body
compositions,  trunk, dominant lower
extremity muscle, and fat mass, which were
found to be similar between the groups.

Flexibility

In the present study, the sit-and-reach test was
used to assess hamstring and lumbar
flexibility, key components of health-related
physical fitness parameters, and it was found
that females with GJH had higher levels of
flexibility compared to controls. This is an
expected result since joint hypermobility is a
condition  characterized by  excessive
flexibility in the joint capsule and ligaments.
On the other hand, Ewertowska et al.(34)
stated that there was no difference between
college-aged young women and men with and
without GJH in terms of pelvic-hip complex
flexibility. The differences in evaluation
methods used for measuring flexibility in
studies may have caused variations in results.

Muscle strength
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Based on the idea that hypermobile
individuals are at a higher risk of upper or
lower extremity injuries probably related to
strength during sporting activities, there have
been many studies evaluating their muscle
strength(34-37). The results of these studies
differ from one another. According to the
authors, factors such as the age, gender, and
symptoms of the participants, the method of
force measurement used, and whether the
measurements were taken on the dominant
extremity can influence the variability in
results(34,38).

In the current study, no significant difference
was found between the two groups in terms of
the hand grip, elbow flexion and extension
isometric muscle forces, and knee flexion and
extension isokinetic peak torque values
evaluated at both low (60°/sec) and high
(240°/sec) angular speed. Massy-Westropp et
al.(35,39) conducted two studies that yielded
results parallel to ours, indicating no
relationship between hand grip and pinch grip
strength and GJH. Similarly, as a result of
studies comparing young individuals with and
without GJH in terms of elbow and knee
isometric strength(29,37,40), knee flexion and
extension isometric and isokinetic strength in
dominant and non-dominant extremities(34),
GJH in female individuals was reported to be
unrelated to muscle strength. On the other
hand, males with GJH were found to have
significantly lower elbow and knee isometric
extension muscle strength in their dominant
extremities(37), as well as lower isokinetic
knee flexion and extension muscle strength in
their non-dominant extremities at high angular
speed (180°/sec), compared to non-GJH males
(34). In a study by Juul-Kristensen et al.(36),
it was found that individuals with GJH had
lower knee flexion and extension isokinetic
muscle strength values compared to those
without GJH. The study evaluated male and
female participants together, with an average
age of 40.3 years, which was higher than the
age range of our study. Additionally, half of
the participants in the mentioned study had
complained of knee pain in the last week,
which may have influenced the results.
Muscle strength in individuals with joint
hypermobility syndrome, generally known as

the pain-characterized form of EHM, was
stated lower than in the control group,
expressing that pain-related inactivity had an
impact on this result(21).

The current study evaluated the balance
between knee flexors and extensors, which is
critical for knee stability, in asymptomatic
female individuals with and without GJH. The
H/Q ratio parameter was utilized in the
1sokinetic test to assess the balance, and there
was no significant difference observed
between the two groups. Previous research
has shown that the agonist/antagonist ratio in
hypermobility is influenced by limb
dominance and pain presence. In a study
conducted by Ewertowska et al.(34), it was
found that females with GJH showed a similar
H/Q ratio to non-GJH females at both low and
high angular velocities under isokinetic
conditions in the dominant extremity, as was
observed in the current study. However, in the
non-dominant extremity, females with GJH
were found to have a higher H/Q ratio at high
angular speed. In another study conducted by
Sahin et al.(21), it was found that individuals
with joint hypermobility syndrome had a
statistically different H/Q ratio in their
dominant and non-dominant extremities when
performing isokinetic exercises. The study
also revealed that the H/Q ratio in the
dominant extremity was higher than the
control group's at high angular velocities.
Jensen et al.(40) evaluated the H/Q ratio under
isomeric conditions and stated that there was
no difference between individuals with and
without GJH. They also examined agonist
and antagonist activation values and
coactivation rates during knee extension and
flexion of the participants using superficial
electromyography in their study. As a result of
the measurements, it was stated that the
agonist activation of the hamstring muscle
during isometric knee flexion was decreased
and the coactivation rate was higher in
individuals with GJH. This situation has been
explained by the need to stabilize the
hypermobile knee in the anteroposterior
direction, and it has been suggested that the
high coactivation rate is due to decreased
activation of the agonist's muscle, not
increased activation of the antagonist's
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muscle. However, no difference has been
reported in the rate of coactivation during
knee extension.

Limitation

Nevertheless, this study has some limitations.
First, the current research focused on
individuals with asymptomatic GJH in order
to minimize the potential impact of pain and
reduced activity level on key physical fitness
parameters such as muscle strength and
cardiorespiratory function. Second, while
some studies have assessed individual
components of physical fitness in GJH, ours is
the first to evaluate them in combination. We
also assessed muscle strength in multiple
muscle groups in both the upper and lower
extremities. Third, this study, which used
convenience sampling of young females from
a local university, may not be representative
of the entire young female population.
Conducting  larger-scale  studies across
different age groups and including male
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Case Report / Olgu Sunumu
From The Perspective of The Core Competency of Community Orientation in Family

Medicine: Two Cases of Gilbert Syndrome in The Same Family
Aile Hekimliginde Toplum Odaklilik Temel Yetkinligi Perspektifinden: Ayni Ailede iki Gilbert Sendromu
Vakasi

Haci1 Ahmet Aydemir

Dr. Filiz Dolunay Family Health Center, Erzurum, Tiirkiye

Abstract: Jaundice, which reflects increased levels of bilirubin in the blood, is one of the most important symptoms of liver disease
and hemolytic disorders. Bilirubin levels can also be elevated in inherited disorders of bilirubin metabolism. Gilbert's syndrome is
one of the most common of these inherited disorders. It is inherited as an autosomal dominant trait. It is also known as benign
hyperbilirubinemia, in which indirect bilirubin shows a moderate course. These patients do not have associated liver disease. In this
case report, two cases of Gilbert's syndrome in two siblings in one family, followed up in a family medicine unit, are presented and
discussed from the perspective of community orientation, which is one of the core competencies of family medicine.

Keywords: Community orientation, Gilbert’s syndrome, family practice, core competence

Ozet: Kandaki bilirubin seviyesinin artisii yansitan sarilik, karaciger hastaliklari ve hemolitik bozukluklarn en énemli
belirtilerinden biridir. Bilirubin seviyeleri, bilirubin metabolizmasinin kalitsal bozukluklarinda da yiikselebilir. Gilbert sendromu bu
kalitsal bozukluklarm en yaygin olanlarindan biridir. Otozomal dominant bir kalitim gosterir. Indirekt bilirubinin tlimh bir seyir
gosterdigi iyi huylu hiperbilirubinemi olarak da bilinir. Bu hastalarda eslik eden karaciger hastaligi yoktur. Bu olgu sunumunda, bir
aile hekimligi biriminde takip edilen, bir ailede iki kardeste Gilbert sendromu saptanan iki olgu sunulmus ve aile hekimliginin temel
yetkinliklerinden biri olan toplum odaklilik perspektifinden tartigilmistir.

Anahtar Kelimeler: Toplum odaklilik, Gilbert sendromu, aile hekimligi, temel yetkinlik
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1. Introduction

Bilirubin is the end product of heme
metabolism(1). Initially, elevated bilirubin
was considered as a sign of liver disease.
However, moderate elevation of bilirubin has
been shown to be a protective mechanism in
diseases caused by oxidative  stress,
particularly in atherosclerotic conditions(1).
This protective function appears to be related
to the protective effect of bilirubin on the
vascular endothelium. High levels of bilirubin
are known to reduce levels of advanced
glycation end products, which are responsible
for endothelial dysfunction(2).

Gilbert's syndrome is a benign condition of
mild indirect bilirubin elevation in the absence
of underlying hepatic and hemolytic disease,
affecting approximately 10% of the world's
population(3). It is caused by a congenital
mutation in the enzyme uridine diphosphate
(UDP) glucuronyl transferase, which is
primarily involved in bilirubin metabolism(3).
Due to the known antioxidant and hormone-
like effects of bilirubin, people with Gilbert's
syndrome have a natural resistance to
cardiovascular  disease, some  cancers,
autoimmune and neurodegenerative diseases.
Diagnosis is made by excluding the presence
of underlying liver disease or hemolysis.
Evidence of a UDP-glucuronyl transferase
polymorphism is not required for diagnosis,
and the moderate elevation of bilirubin in
Gilbert's syndrome does not require
treatment(3).

Primary care is important because it is the
patient's first point of contact(4). The financial
burden of health care costs has increased the
role of primary care in health care delivery,
and primary care is central to the organization
of health care services(5). It is known that in
countries where primary care is strong,
society's health problems are solved more
quickly and easily, and inequalities in health
care are kept to a lower level(6). With strong
primary care, referral rates decrease and
patients are more satisfied with the resolution
of their health problems(7). In addition,
hospitalization rates and all-cause mortality
rates decrease because of the central position
of the health system(8, 9). In view of this, it is
important that physicians responsible for the
management of primary care are trained to

have the competence to undertake this
important task. The implementation of the
discipline of family medicine in a more
qualified manner is achieved through the
assimilation of the core competencies of this
discipline and its implementation in the field
under the guidance of these competencies.
The discipline of family medicine has a total
of six core competencies and twelve basic
characteristics based on these
competencies(10). Primary care management
is one of these core competencies. This core
competency places an important obligation on
the family doctor to provide effective and
appropriate health care.

2. Cases
Casel

A 10-year-old girl was brought to our Family
Health Center outpatient clinic by her mother
with the complaint of periodic jaundice of the
skin and sclera. She had no history of any
disease. She was fully immunized and had no
history of atopy. Arterial blood pressure:
90/60 mm/Hg, pulse: 82  beats/min,
temperature: 36.2°C and oxygen saturation:
99%. Height: 143 cm (50-75 percentile), and
weight: 26 kg (3-10 percentile). There was no
hepatosplenomegaly on physical examination.
Traube was open. Other  systemic
examinations were normal. The results of
hemogram and biochemical tests are shown in
Table 1.

At the examination of the patient
approximately 2 weeks later, jaundice was not
observed in the sclera and skin and the
complaints at the first presentation had
improved. No laboratory tests were performed
at the next admission.

Case 2

An 18-year-old male patient presented with
complaints of increasing weakness and fatigue
over the past month and periodic jaundice of
the skin and sclera. There was no history of
any chronic diseases. There was no history of
atopy in the patient whose immunizations
were complete. Arterial blood pressure was
110/70 mm/hg, pulse rate was 71 beats/min,
temperature was 36.6°C and oxygen
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saturation was 98%. Height: 173 cm (25-50
percentile), weight: 54 kg (<3 percentile).
There was no hepatosplenomegaly on
physical examination. Traube was open. Other
system examinations were normal. The blood
test results were given in Table 2.

The family history of both patients showed
that they belonged to the same family and that

the father had migraine. There was nothing
else unusual in the family history.

At the examination of the patient
approximately 3 weeks later, jaundice was not
seen in the sclera and skin and the complaints
at the first presentation had almost completely
resolved.. No laboratory tests were performed
at the next admission.

Table 1. The results of the blood test analyses of Case 1.

Test Result Unit Unit Test Name Result Unit Unit
Name Reference Reference
Range Range
WBC 5.95 1073/ul 4.39-11.59 ALT 19 uU/L 10-49
RBC 4.88 1076/ul 4.14 -5.37 AST 26 uU/L 0-34
PLT 296 10"3/uL 152 -383 Albumin 45 g/L 32-53
HGB 14.1 g/dL 12.2-159 ALP 279.8 uU/L 46 - 116
HCT 40.3 % 36.4-47.2 T.BIL 2.05 mg/dL 03-12
MCV 82.6 fL 77.2-95.7 D. BIL 0.44 mg/dL 0-05
NE# 2.47 10"3/uL 2.04-754 I. BIL 1.61 mg/dL 0.3-1.0
LY# 2.95 10"3/uL 1.21-3.77 GGT 2 uU/L 0-38
MO# 0.34 10"3/uL 0.26 - 0.94 HBs Ag 0.22 S/ICO EG<1.00-GRZ
>=1.00
EO# 0.14 10"3/uL 0.02-0.5 Anti HCV 0.10 S/ICO <1
BA# 0.05 10"3/uL 0.01-0.07 Anti-HAV IgM 0.10 S/ICO >0.8
Anti-HBc IgM 0.14 >0.8
Anti-HBc IgG 0.08 0.79-1
WBC: White Blood Cell; NE: Neutrophil; LY: Lymphocyte; MO: Monocyte; EO: Eosinophil; BA: Basophil; RBC:
Red Blood Cell; HGB. Hemoglobin; PLT: Platelet; HCT: Hematocrit; MCV: Mean corpuscular volume;
MCHC:Mean cell heamoglobine concentration; ALP: alkaline phosphatase; ALT: alanine aminotransferase;
AST:Aspartate aminotransferase; BUN; Blood urea nitrogen; GGT: Gamma-glutamyltransferase; TBIL: Total
bilirubin; DBIL: Direct bilirubin; HBs Ag: Hepatitis B surface antigen; Anti HCV: Hepatitis C virus Antibodies;
Anti-HAV IgM:  Hepatitis A viriis immunoglobulin M Antibodies; Anti-HBc IgM: Immunoglobulin M antibody to
hepatitis B core antigen; Anti-HBc 1gG: Immunoglobulin G antibody to hepatitis B core antigen; 1.BIL:Indirect
Bilirubin)
Table 2. The results of the blood test analyses of Case 2.
Test Name Result Unit Unit Test Name Result Unit Unit
Reference Reference
Range Range
WBC 7.49 10"3/uL 4.39 -11.59 ALT 15 u/L 10-49
RBC 5.43 1076/ul 4,14 -5.37 AST 13 uU/L 0-34
PLT 263 10"3/uL 152 - 383 GGT 7 uU/L 0-38
NE# 3.32 10°3/ulL 2.04-754 ALP 73.7 U/L 46 - 116
MO# 0.49 10°3/uL 0.26 - 0.94 T.BIL 1.47 mg/dL 03-12
MCV 89.0 fL 77.2-95.7 D. BIL 0.55 mg/dL 0-05
LY# 3.37 10°3/uL 1.21-3.77 I. BIL 0.92 mg/dL 0.3-1.0
HGB 16.5 g/dL 12.2-15.9 Albumin 45 g/L 32-53
HCT 48.3 % 36.4-47.2 HBs Ag 0.34 S/ICO EG<1.00-GRZ
>=1.00
EO# 0.25 1073/uL 0.02-05 Anti-HBc IgM 0.11 >0.8
BA# 0.06 1073/uL 0.01-0.07 Anti-HBc IgG 0.06 0.79-1
Anti HCV 0.06 S/CO <1
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WBC: White Blood Cell; NE: Neutrophil; LY: Lymphocyte; MO: Monocyte; EO: Eosinophil; BA: Basophil; RBC:
Red Blood Cell; HGB. Hemoglobin; PLT: Platelet; HCT: Hematocrit; MCV: Mean corpuscular volume;
MCHC:Mean cell heamoglobine concentration; ALP: alkaline phosphatase; ALT: alanine aminotransferase;
AST:Aspartate aminotransferase; BUN; Blood urea nitrogen; GGT: Gamma-glutamyltransferase; TBIL: Total
bilirubin; DBIL: Direct bilirubin; HBs Ag: Hepatitis B surface antigen; Anti HCV: Hepatitis C virus Antibodies;
Anti-HAV IgM:  Hepatitis A viriis immunoglobulin M Antibodies; Anti-HBc IgM: Immunoglobulin M antibody to
hepatitis B core antigen; Anti-HBc IgG: Immunoglobulin G antibody to hepatitis B core antigen; 1.BIL:Indirect

Bilirubin)

3. Discussion

As the first point of contact for the patient, the
family physician has to consider the profit and
loss of the patient’s health and the healthcare
system. Therefore, the family physician is the
first and most important point of contact both
in the provision of health care and in the cost-
effective management of healthcare services.

In line with the core competence of being
community oriented, the family doctor adopts
the basic principle of providing an effective
and appropriate health service. The main aim
is to prevent the conflict that can arise
between the concerns, wishes and needs of the
patient who comes to him and the needs and
wishes of the whole health system and,
therefore, of society. At this point, the family
doctor can solve the problem as a first step
with the confidence he/she has in the patient.
In cases where it is necessary to turn to a
secondary or tertiary health institution, he/she
can provide a more effective health service by
taking on the role of patient advocate.
Therefore, family medicine plays a very
important role in the referral to health centers
after the first point of contact.

Failure to address the patient's concerns,
failure to demonstrate correct management in
the treatment and/or follow-up process of the
disease may result in referral to higher level or
outpatient application. This can lead to a
cumulative burden on the healthcare system
and a general impact on society in terms of
healthcare utilization. Taking all this into
account, the core competence of primary care
management becomes very important. And to
put this principle into practice, in addition to
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Case Report / Olgu Sunumu
Serebral Palsili Yetiskin Hastalara Gogiis Hastaliklar: Kliniginde Yaklasim: 4 Olgu ile

Birlikte
The Approach to Adult Patients with Cerebral Palsy in The Chest Diseases Clinic: with 4 Cases
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Ozet: Serebral palsi giiniimiizde iyilesen bakim olanaklariyla birlikte yetiskin yaslarda karsimiza gikabilmektedir. Bunun sonucu
olarak gogiis hastaliklar: kliniginde daha sik olarak serebral palsili yetigkin hasta takibi yapilmaktadir. Solunum sistemi hastaliklar
hastane yatis1 ve mortaliteyi etkileyen énemli bir unsurdur. Bu duruma hazirlayici risk faktorlerinin tanimlanmasi ve yonetimi,
serebral palsili yetiskin bireylerin takip ve tedavilerinin etkin yapilabilmesi bakimindan énemlidir. G6giis hastaliklar1 pratiginde
serebral palsili yetiskin hastalar 6zellikle aspirasyon agisindan dikkatle degerlendirilmelidir. Meydana gelen solunum sistemi
hastaliklarinin tedavisinin yani sira 6nlenmesine yonelik planlamalar da her hasta 6zelinde yapilmalidir. Bu olgu serisinde solunum
sistemi hastaliklarina yol agan risk faktorleri ve yonetimi 4 olguyla birlikte gézden gegirilmistir.

Anahtar Kelimeler: Aspirasyon, Disfaji, Gastrodzofageal reflii, Serebral palsi, Solunum yetmezligi

Abstract: Nowadays, cerebral palsy can be seen in adults with improved care facilities. As a result, adult patients with cerebral
palsy are more frequently followed up in the pulmonology clinic. Respiratory diseases are an important factor affecting
hospitalization and mortality. Identification and management of predisposing risk factors is important for effective follow-up and
treatment of adults with cerebral palsy. In pulmonology practice, adult patients with cerebral palsy should be carefully evaluated
especially in terms of aspiration. In addition to the treatment of respiratory system diseases that occur, plans for prevention should
be made specifically for each patient.In this case series, risk factors which leading to respiratory system diseases and their
management are reviewed with 4 cases.

Keywords: Aspiration, Cerebral palsy, Dysphagia, Gastroesophageal reflux, Respiratory failure
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Gdégiis Hastaliklart Kliniginde Serebral Palsiye Yaklasim

1. Giris

Serebral palsi (SP); motor islevin etkilendigi
bir hareket ve durus bozuklugu olarak
tanimlanmakla birlikte ilerleyici olmayan,
fetal ya da infant beyninin gelisim déneminde
cesitli nedenlere bagli olarak hasarlanmasi
sonucunda kendini gdstermekle karakterizedir
(1,2).

SP prevalansi yapilan bir calismada yiiksek
gelirli iilkelerde 1000 canli dogumda 1,6
olarak bulunurken diisiik ve orta gelirli
iilkelerde ise 1000 canli dogumda 3,4 olarak
degerlendirilmistir (3). Tiirkiye’deki yapilan
bir calismada ise SP prevalansit 1000 canl
dogumda 4,4 olarak bulunmustur (4).
Genellikle 2 yasindan 6nce tani konur (5). lyi
bir anamnez ve fizik muayene, tani koyma
asamasindaki en  Onemli  basamaktir.
Etiyolojide bir¢ok faktér rol oynamaktadir.
Bunlar arasinda prematiirite, hipoksi, ¢ogul
gebelik, dogum 6ncesinde meydana gelebilen
kanama, plasenta patolojileri, genetik, travma,
intrauterin enfeksiyonlar ve gelisme geriligi
gibi etkenler siralanabilir (1,2).

Cocukluktan yetiskin yasa ulasabilme ve
beklenen yasam siiresi, SP’li hastalarin motor
fonksiyon kaybinin derecesine ve eslik eden
komorbiditelerine gore degiskenlik
gosterebilmektedir (6,7,8).

Yetiskin SP’li  bireylerin dahil edildigi
iilkemizde yapilan bir c¢aligmada en sik
goriilen hastaliklar siralamasinda kas iskelet
sistemi hastaliklar1, psikiyatrik hastaliklar,
esansiyel  hipertansiyon, osteoporoz  ve
hiperlipidemiden sonra akciger hastaliklarinin
geldigi  belirtilmektedir  (9).  Literatiire
bakildiginda pnémoni, solunum yetmezIligi ve
bronsektazi one ¢ikan akciger
hastaliklarindandir. SP’li hastalarda solunum
yolu hastaliklarimin  meydana  gelmesini
kolaylastiran faktorler arasinda aspirasyon,

havayollarinin yeterli diizeyde
temizlenememesi, kifoskolyoz ve
hipoventilasyon bulunmaktadir (10,11,12).

Gastroozofageal reflii, orofaringeal motor
disfonksiyona bagli gelisen yutma giicligi,
kontrolsiiz ndbetler ve salya akmasi pulmoner
hastaliklarin gelismesindeki temel
mekanizmalardir (10,11,12,13).

Bu olgu serisi ile gogis hastaliklar
klinigimizde takip edilen yetiskin SP’li
hastalarda  goriilen  solunum  sistemi
hastaliklar1 ve eslik eden risk faktorlerinin

gozden gecirilmesi amaglanmustir.
2. Olgular
Olgu 1l

23 yas erkek hasta on giindiir olan ates,
hiriltili solunum ve genel durum bozuklugu
sikayetleri olmasi iizerine acil servise getirildi.
Ozgegmisinde SP ve epilepsi tanilarmin yer
aldigy, stirekli kullandig1 ilacinin levetirasetam
oldugu goriildii. Son bir yilda 6 kez acil
bagvurusu bulunan hastanin yatig Oykiisii
yoktu. Fizik muayenesinde bilinci agikti,
koopere degildi; oda havasinda oksijen
saturasyonu 95, kan basinct 150/70 mmHg,
nabiz 129, solunum sayis1 32, ates 37,3 idi.
Kifoskolyozu mevcuttu. Solunum sesleri kaba
olarak duyuldu. Akciger grafisi hastaya uygun
¢cekim pozisyonu verilemedigi icin net
degerlendirilemedi.  Bilgisayarli tomografi
(BT) goriintiilemesinde sol akciger alt lobda
konsolidasyon alami izlendi (Sekil 1).
Laboratuvar bulgularinda CRP, beyaz kiire
yiiksekligi ve tam idrar tetkikinde piyiiri
saptand1 (CRP: 16, beyaz kiire: 31600/mm®,
notrofil:  21550/mm®). Hastanin  pndmoni
tanist ile servis yatist yapildi. Periferik kan
kiiltiiri ve idrar kiiltiiri 6rnekleri alindi.
Seftriakson intravendz (iv) tedavisi baglandi.
Tedavisinin ikinci giiniinde hasta exitus oldu.
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Sekil 1. Toraks BT kesitlerinde sol akcigerde konsolide alan (olgu 1).

Olgu 2

25 yas SP tanili erkek hasta bir haftadir devam
eden oral alim bozuklugu, kusma, hematiiri
sikayetleri ile acil servise getirildi.
Anamnezinde hastanin SP disinda bilinen
baska bir ek hastaligi olmadigi, diizenli bir
ila¢ tedavisi almadigi ve son bir yil icerisinde
bir kez pnomoni sebebiyle hastane yatisi

oldugu  bilgileri  mevcuttu. Fizik
muayenesinde bilinci agiktr, kooperasyonu
yoktu;  skolyozu olan hasta kasektik

goriinimdeydi. Kan basinct 102/76 mmHg,
nabiz 102, solunum sayist 22, oda havasinda
oksijen saturasyonu 88, ates 36,7 idi.
Laboratuvar bulgularinda CRP, beyaz kiire
yiiksekligi, anemi saptandi (CRP: 126, beyaz
kiire:  15580/mm°, nétrofil:  9610/mm?®,
hemoglobin: 8,9 g/dl). BT goriintiilemesinde
sag akciger ist ve orta lobda infiltrasyon
buzlu cam alanlar izlendi. Hastanin pnémoni
tanist ile servis yatis1 yapildi. Kiiltiirleri
gonderildi.  Seftriakson ve klaritromisin iv
tedavileri baslandi. Nazal kaniil ile oksijen
destegi saglandi. Anemi acisindan hematoloji
goriigii alinan hastada demir eksikligi anemisi
diisiiniildii  ve tedavisi baslandi. Yutma
fonksiyonu agisindan noéroloji  bolliimiine
danisilan hastada yutma refleksi oldugu
belirtildi. Kiltir 6rneklerinde  {lireme
saptanmadi. Tedavisi 14 giine tamamlanan ve
kontrol akciger grafisi goriintiilemesinde
infiltrasyon alanlarinda regresyon izlenen
hasta poliklinik kontrolii Onerisiyle taburcu
edildi.

Olgu 3

27 yas SP tanilhi erkek hasta dispne, uykuya
meyil sikayetleri ile acil servise getirildi.
Ozgegmisinde SP ile epilepsi tanilarinin
oldugu ve diizenli ila¢ olarak fenobarbital,

klonazepam, diazepam kullandig1r goriildii.
Fizik muayenesinde kifoskolyozu olan
hastanin bilinci acikti ve hastada perkiitan
endoskopik gastrostomi (PEG) mevcut idi.
Kan basinci 80/40 mmHg, nabiz 100, solunum
sayist 18, oksijen saturasyonu 7 It/dk maske
ile 92, ates 36,4 idi. Solunum sesleri kaba
olarak duyuldu. Laboratuvar bulgularinda
CRP, beyaz kiire ve karaciger fonksiyon
testleri yiiksekligi saptand1 (CRP: 127, beyaz
kiire:  11870/mm®, notrofil:  10480/mm?,
hemoglobin: 14,3 g/dl, AST: 1009 u/l, ALT:
813 w/l). Hastada tip 2 solunum yetmezligi
(arter kan gaz1 degerleri pH: 7,423 PCO2:
57,8 mmHg PO2: 79,2 mmHg HCO3: 34,6
mmol/L  S02(c): %95,8) olmasi nedeniyle
noninvaziv mekanik ventilasyon (nimv)
destegi baglandi.  Akciger grafisi hastaya
uygun ¢ekim pozisyonu verilemedigi i¢in net
degerlendirilemedi. BT  goriintiilemesinde
bilateral akciger parankiminde yaygin buzlu
cam, tomurcuklanmis aga¢ goriinimii ve sol
akciger alt lobda konsolidasyon alani saptandi
(Sekil 2). Hipotansif olmas1 sebebiyle inotrop
destegi verilen hastanin pnémoni ve tip 2
solunum yetmezligi tanilar ile yogun bakima
yatist yapildi. Meropenem iv tedavisi
baslandi. Kiiltiirleri gonderildi. Epilepsi tanisi
olmas {izerine nodroloji konsiiltasyonu istendi.
2 periferik kan kiiltiirlinde metisilin direncli
staphylococcus aureus (MRSA) ve PEG’den
alman Kkiltirde metisilin direngli koagiilaz
negatif stafilokok (MRKNS) ve candida
albicans  liredi.  Meropenem  tedavisi
sonlandirilarak; teikoplanin, sefoperazon-
sulbaktam ve flukonazol olarak tedavisine
devam edildi. Inotrop destegi ihtiyac1 ortadan
kalkan ve 2 It/dk nazal oksijen destegi verilen
hasta servise devralindi. Takiplerinde Klinik,
radyolojik ve laboratuvar olarak diizelme
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izlenen hasta 20 giin sonunda taburcu edildi.
Poliklinikte takibine devam edilen hastanin

pndmoni sebebiyle ayni yil igerisinde ikinci
kez hastane yatis1 oldu.

Sekil 2. Toraks BT kesitinde sol akcigerde belirgin konsolidasyon: alan dagmik yerlesimli buzlu cam ve

tomurcuklanmis aga¢ goriiniimii (olgu 3).

Olgu 4

Bilinen SP tanili 31 yas erkek hasta 5 giindiir
olan Oksiiriikk, ates ve hiriltili solunum
sikayetleri ile acil servise getirildi.

Sikayetlerine ek olarak yaklasik 5 aydir reflii
semptomlarinin  oldugu 6grenildi. Diizenli
kullandig1 ilaglar icerisinde olanzapin ve
ketiapin mevcuttu. Hastanin daha Oncesinde
pulmoner kaynakli acil bagvurusu ve hastane
yatist yoktu. Fizik muayenesinde bilinci
acikti. Kan basinci 94/57 mmHg, nabiz 94,
solunum sayis1 22, oda havasinda oksijen
satiirasyonu 95, ates 37,8 idi. Solunum sesleri
kabaydi. Laboratuvar bulgularinda CRP
yiiksekligi ve anemi saptandi (CRP: 282,
beyaz kiire: 5660/mm3, notrofil: 4420/mm3,
hemoglobin: 11,3 g/dl). Akciger grafisinde sag
ist zonda hava sivi seviyesi veren abse

goriiniimii izlendi (sekil 3). BT
goriintiilemesinde sag akciger iist lobda hava
sivi  seviyelenmesi, kaviter lezyon ve
¢evresinde buzlu cam alanlar1 oldugu gorildi
(Sekil 4). Servise yatist yapilarak ampisilin
sulbaktam ve metronidazol iv tedavileri
basland1. Istenen periferik kan kiiltiirlerinde
iireme olmazken, hastanin balgam
cikartamamast nedeniyle balgam kiiltiir ve
tiiberkiiloz kiiltiirii istenemedi. Mide aglik
sivist alinmasi planlandi ancak hasta tolere
edemedi. Norolojiye konsiilte edilen hastanin
yutma refleksi normal olarak degerlendirildi.
21 giin iv tedavi alan takiplerinde Klinik,
radyolojik ve laboratuvar olarak diizelme
izlenen hasta oral antibiyoterapi ile taburcu
edildi.

Sekil 3. PA akciger grafisinde sag akcigerde hava sivi seviyesi veren kaviter lezyon ( olgu 4).
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Sekil 4. Toraks BT kesitinde sag akciger iist lobda hava sivi seviyesi veren kaviter lezyon etrafinda buzlu cam

alanlar1 (olgu 4).
3. Tartisma ve Sonuc

Yetiskin yasa ulasan SP’li hastalarda sik
goriilen saglik sorunlari arasinda zihinsel
saglik problemleri, yeme ve beslenme
sorunlari, solunumla iligkili hastaliklar, agri,
kemik ve eklem rahatsizliklariyla birlikte
osteoporoz ve kirik riski bulunmaktadir (2).

Yetiskin yas SP’li hastalarda hastaneye yatis
ve Olim nedenlerinin basinda solunum
sistemiyle  ilgili  komplikasyonlar  yer
almaktadir (8,14). SP’li hastalarin dahil
edildigi iilkemizde yapilan retrospektif bir
calismada hastane yatisinin en sik sebebinin
pnémoni oldugu saptanmustir (13). SP’li ve
SP’siz bireylerin 6lim nedenleri agisindan
degerlendirildigi bir ABD’de ¢aligmasinda ise

her iki grup icin kalp hastaliklar1 basi ¢eken
0liim nedeni olarak belirtilmesine karsin, SP’li
yetiskinlerin solunum yolu enfeksiyonlarindan
O0lme ihtimalleri daha yiiksek bulunmustur
(15). Bir Fransa c¢alismasinda da SP’li
hastalarda  pnomoninin, solunum yolu
enfeksiyonlart igerisinde en sik oliime yol
acan neden oldugu goriilmiistiir (16).

Bu nedenle solunum sistemi hastaliklarina

zemin hazirlayan risk faktorlerinin
farkindaligt ve buna yonelik Onleyici
tedbirlerin  alinmas1  6nemlidir.  Cesitli

arastirmalar sonucunda belirlenen solunum
sistemi hastaliklar1 i¢in risk faktorleri tablo
1’de verilmistir (2,10,17,18,19).

Tablo 1: SP’li hastalarda solunum sistemi hastaliklar1 i¢in risk faktorleri

1. Cogu pozisyonda bag ve viicut durusunu kontrol etmede zorluk (Kaba Motor Fonksiyon Siniflandirma Sistemi

(GMFCS) seviye V siniflandirma)

2. Kifoskolyoz

. Orofaringeal disfaji (yutma gii¢liigii)
. Tiikiiriik kontroliiniin zayif olusu

. Gastrodzofageal reflii hastalig1

. Kageksi

. Bozulmus agiz hijyeni

0NN L AW

. Son bir yilda pulmoner enfeksiyonlar i¢in en az iki kiir antibiyotik kullanma

9. Son bir yilda solunum yolu hastalig1 nedeniyle en az bir kez hastaneye yatis

10. Epileptik n6betler

11. Beslenmede solunum semptom varlig: (hirtlti, dksiirme, hapsirma, bogulma)
12. Stirekli solunum sistemi semptom varlig1 (6ksiiriik, balgam veya gogiiste hiriltr)

Oksiiriik refleksinin zayif olmasi, balgam
¢ikartamama gibi nedenlerle SP’li hastalar

tipik solunum yolu hastaligit  klinigi
gostermeyebilirler. Bu durum daha geg
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hastane bagvurularina ve tedavinin
gecikmesine, dolayisiyla genel durum
bozuklugunun beraberinde daha agir klinik
tablolar ile kargilasmamiza neden
olabilmektedir. Olgu 1 hastamizda klinik
bulgular hastane yatisindan 10 giin 6ncesinde
baslamasina ragmen hastane bagvurusunda
gecikme oldugu goriildii; hasta yatisinin ikinci
giiniinde exitus oldu.

SP’li  bireylerde alt solunum  yolu
enfeksiyonlarinin goriilme sikligini arttiran
sebeplerden biri de disfajidir (2,10). Kat1 ve
stvi besinler ile tikiirigiin aspire edilmesi
disfaji sebebiyle meydana gelmektedir.
Aspirasyon Oksiiriik, hirilltt veya 6glirme ile
kendini belli edebildigi gibi hi¢bir semptom

olmadan  da  gerceklesebilir  (10,11).
Aspirasyon konusunda ailelerin
bilgilendirilmesi,  olusabilecek  solunum
sistemi  enfeksiyonlarinin  ve  solunum
yetmezliginin onlenmesinde onemlidir
(10,13). Beslenme pozisyonu her zaman

gozden gegirilmelidir. Hastaya verilecek olan
kat1 ve/veya sivi besin tercihinin yutma
fonksiyonlarina gore yapilmasi onerilmektedir
(10,11). Buna ragmen aspirasyon riski devam
edenlerde tiip gastrostomi ile beslenmeye
gecis disiiniilebilir  (12,20,21). Hastalar
komplikasyonlar gelismeden yutma
fonksiyonu ve aspirasyon agisindan rutin
poliklinik muayenelerinde
degerlendirilmelidir. Yapilan
degerlendirmeler neticesinde PEG agisindan
uygun gorillen SP’li hastalarin aileleri ile
iletisim  kurulmalidir. PEG  yerlestirilen
hastalarda bakimi {istlenen kisilere egitim
verilmelidir.  Ilgili ~ saglik  personelleri
tarafindan kontrolleri yapilmalidir.
Olgularimizdan  ikisi  yapilan  ndroloji
konsiiltasyonu sonrasinda yutma
fonksiyonlarinin  yeterli oldugu yoniinde
degerlendirildi. Bir olgumuzda ise hastane
yatigt sirasinda PEG mevcuttu. Ailesine PEG
kullanim ilkeleri agisindan egitim verildi.

Gastroozofageal refliiye SP’li  hastalarda
oldukga sik rastlanmaktadir. Motor islevlerde
goriilen bozukluk sebebiyle mide icerigi
aspire edilebilmektedir (11,12). Aspirasyona
bagli olarak da pulmoner enfeksiyonlarda artis
goriilebilmektedir. Gastrodzofageal refliinlin
derecesine gore medikal ya da cerrahi tedavi

yoniinden degerlendirilmesi, SP’li hastalarin
yasam  kalitesini  arttirirken  pulmoner
enfeksiyonlara yakalanma olasiligini
azaltmaktadir (10,11). Abse nedeniyle yatist
yapilan olgu 4’te yutma fonksiyonlar1 normal
olarak degerlendirilmis olup uzun siireli reflii
semptomlar1 mevcuttu. Yapilan konsiiltasyon

sonrasinda  gastroenteroloji ~ bdliimiiniin
Onerileri  uygulandi, taburculuk sonrasi
donemde de poliklinik kontroliine
yonlendirildi.

Epilepsinin SP’li hastalarda sik goriilen bir
komorbidite olmasi neticesinde kontrolsiiz
nobetler sirasinda disfaji siddetinin artmasi,
meydana gelebilecek kusma ya da artan salya
ile birlikte aspirasyona sebep olabilmektedir
(10,19). Bu nedenle epilepsi agisindan SP’li
bireylerin bir noérolog tarafindan yakin takip
ve izlem altinda olmalar1 gereklidir (10). Olgu
1 ve olgu 3’teki SP’li hastalarda epilepsi
komorbidite olarak bulunmaktaydi. Hastane
yatiglar siiresince epileptik nobet izlenmedi.

Oromotor fonksiyon bozuklugu sonucunda
meydana gelen tiikiirigiin kontrol
edilmesindeki zorluk ve beraberinde salyanin
akmasi SP’li bireylerde aspirasyon riskini
arttiran bir diger nedendir (10,11,22). Tiikiiriik
ve Dberaberinde salya artisinin  kontrol
edilebilmesi amaciyla sunulan tedavi onerileri
arasinda; tiikiiriik artigina sebep olan ilaglarin
gozden gecirilmesi, davranis terapisi, tiikiiriik
bezi cerrahisi ya da tiikiirik bezlerine
botulinum  norotoksin  enjeksiyonu  yer
almaktadir (10,11,22). Olgularmuzla ilgili
dosya notlarina bakildiginda salya ve tiikiiriik
kontroliiyle ilgili degerlendirme bulunamadi.
Gilinlik  pratikte yutma fonksiyonlarmi
degerlendirme farkindaligi daha fazladir
ancak salya ve tiikiiriik kontrolii geri planda
kalmaktadir. Hekimlere basvuran SP’li
hastalarin bu acidan da degerlendirilmesi
geligebilecek  komplikasyonlart  dnlemek
bakimindan 6nemlidir.

Ag1z florasinda  yer  alan zararl
mikroorganizmalar solunum sistemi
hastaliklarina yol acan sebeplerden bir
digeridir. Bu nedenle SP’li bireylerde diizenli
agiz ve dis bakimu kontrolleri ihmal

edilmemelidir (10,23).
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Omurga deformiteleri SP’li  ¢ocuk ve
yetigkinlerde siklikla karsimiza g¢ikmaktadir.
Bu deformiteler gogiis kafesinin normal

gelisimine  engel  olarak,  akcigerlerin
kapasitesinin ve solunum kaslarinin ¢alisma
giiciinlin azalmasina ve gogiis kafesi
kompliyansinin bozulmasina neden
olmaktadir  (11,12). Dolayisiyla  etkin
calismayan solunum mekanizmas1 artan

pnomoni ve solunum yetmezligi tablosuna
zemin hazirlamaktadir. Bu hastalar oksijen
destegi ve nimv ihtiyaci agisindan yakin takip
edilmelidir.  Kifoskolyozu olan {igiincii
olgumuz mevcut arter kan gazi sonuglariyla
birlikte degerlendirilmis, nimv destegine
tedavi siiresince ve taburculuk sonrasi evde
bakim déneminde de devam edilmistir.

Enfeksiy6z solunum hastaliklarina yol agan
bir diger sebep ise yetersiz beslenme
neticesinde ortaya ¢ikan malniitrisyon ve
kaseksidir. Yetersiz besin ve kalori alimi,
SP’li  hastalarda  solunum  kaslarinin
zayiflamas1 sonucunda hava yollarmin efektif
temizlenememesiyle birlikte bakteri
birikimine neden olarak hastalik riskini
arttirmaktadir (11,12). Bu hastalarda viicut
kompozisyon analiziyle birlikte beslenme
uzmanlarinin da goriisii alinarak uygun diyet
programlart  diizenlenmelidir. Kilo takibi
yaptlmalidir. Ikinci olgumuzda oldugu gibi
yine yetersiz beslenmeye bagli olarak
gelisebilecek anemi agisindan da hastalarin
tetkik edilmesi ve tedavisinin diizenlenmesi
hastalar acisindan faydal etkiler
olusturmaktadir. Olgularimizdan 3’1 kasektik
goriinimdeydi.  Hastalarimiza  diyetisyen
Onerileri alinarak uygun beslenme programi
olusturuldu. Taburculuk sonrasi donemde de
beslenme agisindan takip edilmeleri 6nerildi.

SP’li bireyler sahip olduklar1 komorbiditeler
ve motor fonksiyonlarinin simiflandirildig
seviyeye gore farkli bakim ve desteklere
ihtiya¢ duyabilmektedirler (2). Bu bireylerin
topluma  katilmalarmin  saglanmasi  ve
farkindaligin ~ artmasi  adina  yapilmasi
gerekenlerin  baginda ise ailelere egitim
verilmesi ve SP’nin kronik bir klinik ile
seyrettiginin en uygun sekilde anlatilmasi
gelmektedir (22). SP’li  bireylere saglik
acisindan oldugu kadar sosyal ve psikolojik
yonden de destegin saglanmasi 6nemlidir.

Goglis  hastaliklar1  kliniklerinde — siklikla
karsilastigimiz  SP’li  hastalarin  takip ve
tedavilerini yaparken dikkat etmemiz gereken
noktalar1 gdzden gegirdigimizde;

-Detaylt anamnez alinmali, semptomlar
Ogrenilmeli ve eslik eden komorbiditeler
birlikte degerlendirilmelidir.

-Ozellikle aspirasyona sebep olan reflii,
disfaji, kontrolsiiz nobetler, artmig salya
acisindan hastalar sorgulanmali ve tedavileri
icin multidisipliner yaklasim igerisinde diger
klinisyenlerle iletisime gecilmelidir.

-Hastalar yeterli beslenme, yutma fonksiyonu
ve tiikiiriik kontrolii agisindan
degerlendirilmeli; sik aspirasyon Oykiisii
olanlar i¢cin PEG ile enteral beslenmenin
saglanmasi diistiniilmelidir.

-Ag1z hijyeni degerlendirilmeli, gerekli bakim
ve takipler yapilmalidir.

-Fizyoterapistler tarafindan SP’li bireylerin
Oksiiriik  etkinligini ve bronsiyal hijyeni
arttirmaya yonelik yapilan uygulamalara
hastalarin yaniti, hekimler tarafindan her
kontrolde degerlendirilmeli ve yanitlara gore
yapilacak uygulamalar tekrar diizenlenmelidir
(10). Bakim gorevini {stlenen kisilere bu
konuda egitim verilmelidir.

-SP’li hastalarda sik omurga deformiteleri
goriilmesi  sonucunda, akciger hacminde
azalma ve beraberinde solunum is yiikiinde
artma meydana gelmesi nedeniyle nimv

destegi ihtiyact dogabilmektedir. Poliklinik
kontrollerinde  restriktif  tipte  solunum
fonksiyon bozuklugu, tip 2 solunum
yetmezligi ve nimv ihtiyact agisindan

degerlendirme yapilmalidir.

-SP’li hastalarin takiplerinde dikkat edilmesi
gereken bir diger onemli husus ise asilamadir.
Bireyler pnomokok asis1 acisindan
degerlendirilmelidir. SP’1i bireylere influenza
asis1 her yil uygulanmalidir (10,11). Ailelere
asinin 6nemi anlatilmalidir.

Serebral ~ Palsili  yetiskinlerin  hastalik
kliniginde 6nemli bir yere sahip olan solunum
sistemi problemleri goriildiigii gibi birgok
faktorden etkilenmektedir. Pulmoner
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hastaliklarin 6nlenmesi, tedavilerinin etkin bir
sekilde yapilabilmesi ve yasam kalitelerinin
daha iyi olabilmesi icin klinisyenlerle birlikte
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Case Report / Olgu Sunumu
A Rare Case of Concurrent Pneumoretroperitoneum, Pneumomediastinum,

Pneumothorax and Subcutaneous Emphysema Seen After Colonoscopy
Kolonoskopi Sonrasi Nadir Goriilen Pnémoretroperitoneum, Pndomomediastinum, Pnémotoraks ve
Subkutan Amfizem Olgusu

"Mehmet Agar, Zilham Giilgek, “Muhammed Kalkan

lDepartmem of Thoracic Surgery, Fethi Sekin City Hospital, Elazig, Tiirkiye
%Department of Thoracic Surgery, inénii University, Turgut Ozal Medical Center, Malatya, Tiirkiye

Abstract: Coexistence of pneumoretroperitoneum, pneumomediastinum, pneumothorax and subcutaneous emphysema after
colonoscopy is a rarely seen condition. We present this rare clinical condition seen after colonoscopy to contribute to the literature.
A 62-year-old male patient, who was operated for acute abdomen two years ago, underwent colonoscopy due to colon stenosis. He
applied with the complaints of swelling in the neck and subcutaneous swelling in the chest and abdomen after the procedure.
Pneumoretroperitoneum, pneumomediastinum and subcutaneous emphysema were detected in the patient In case of subcutaneous
emphysema to be seen after colonoscopy, the possibility of pneumomediastinum and pneumothorax should also be considered.

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

Ozet: Kolonoskopi sonrasi pnomoretroperitoneum, pnémomediastinum,pndmotoraks ve subkutan amfizem birlikteligi nadir
goriilen bir durumdur. Kolonoskopi sonrasi goriilen bu nadir klinik durumu literatiire katki saglamasi amagh sunduk. Akut batin
nedeniyle iki yil 6nce opere olan hasta kolon darlig1 nedeniyle kolonoskopi yapilan 62 yasindaki erkek hasta islem sonras1 boynunda
sislik, gogsiinde ve karninda cilt alt1 sislik sikayeti ile bagvurdu. Hastada pnémoretroperitoneum, pnémomediastinum ve subkutan
amfizem tespit edildi. Kolonoskopi sonrasi goriilecek cilt alti amfizem durumunda akla pnomomediastinum ve pnémotoraks olma
ihtimalide gelmelidir.

Anahtar Kelimeler: Pnémomediastinum, Pnémotoraks, Deri Alti Amfizemi, Kolonoskopi
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1. Introduction

Colonoscopy is one of the most common
diagnostic and therapeutic procedures. After
the  colonoscopy  procedure,  serious
complications such as bleeding or perforation
and rare complications such as
pneumoretroperitoneum, pneumomediastinum
and pneumothorax can be seen. Massive air in
the retroperitoneal space can exit the intestine
directly through extraperitoneal route or
indirectly through intraperitoneal intestinal
perforation (2).
Extraintestinal free air may reach the
mediastinum and pleural space upward
through the esophageal or aortic hiatus and
result in pneumomediastinum and
pneumothorax (2). Free air can travel under
the skin along the muscle fasciae, causing
subcutaneous emphysema in the neck, chest,
abdomen, back, and scrotum.

2. Case

A 62-year-old male patient, who was operated
for colonic perforation and had undergone
sigmoid colon resection two years ago,
underwent colonic dilatations four times due
to colon stenosis. An  experienced
gastroenterologist performed colonoscopy
from the anorectal area and observed stenosis
and adhesions starting from the anal canal and
extending to the anastamosis line. Force was
used to pass the narrow areas and the stenosis
was passed. The patient underwent dilatation
and then the procedure was completed. The
patient was discharged and 2 hours later (6
hours after the procedure, no abnormal
findings were detected in the first follow-up),

subcutaneous swelling and pain  were
observed and he was admitted to the
emergency department. In the physical
examination of the patient, subcutaneous
crepitations were observed in the abdomen,
thorax and neck region. In the detailed
abdominal examination, no signs of rebound,
defense or irritation were found. On
examination, he had a temperature of 100.4°
F, a blood pressure of 110/78 mm Hg, and a
heart rate of 105/min. The patient's blood test
results were within normal limits. Thoracic
and abdominal computed tomography (CT)
were performed on the patient. Abdominal CT
showed air densities in the retroperitoneal
area, especially around the right kidney, in the
abdomen, and in the psoas muscle (Figure 1).
Focus of perforation could not be detected.
Extensive subcutaneous emphysema,
pneumoretroperitoneum,
pneumomediastinum, and right pneumothorax
were detected in thorax CT (Figure 2). On
physical examination, palpable crepitations
were observed in the neck, chest and
abdominal wall.

No surgical intervention was performed for
the patient's minimal pneumothorax. Oxygen
therapy and medical treatment were arranged,
and pneumomediastinum, pneumothorax and
subcutaneous emphysema regressed in the
direct radiographs taken during the follow-up
of the patient. No increase in acute phase
reactants was observed. The patient, whose
clinical condition was stable in the follow-
ups, was discharged.

Figures 1. Computed tomography of abdomen after colonoscopy (A-F); Retroperitoneal (A,D,E,F, yellow arrow) and
abdominal free (B,C,F,red arrow) air.
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A rare Complication After Colonoscopy

Figures 2. Computed tomography of the thorax taken after colonoscopy (A-C); Pneumomediastinum (A,B,C, yellow
arrow) and pneumothorax (B,C, red arrow).

3. Discussion

Colonoscopy has become a widely used
method worldwide since the 1970s and has
become the most frequently  used
interventional method in the diagnosis of
benign and malignant events (3) Although
colonoscopy is considered an extremely safe
procedure, serious complications can occur
following colonoscopy(4).

The reported mechanisms for
pneumoretroperitoneum,
pneumomediastinum, and pneumothorax seen
after colonoscopy are barotrauma, thermal
injury, and perforation caused by the
colonoscope (2). The estimated incidence for
iatrogenic intestinal perforation is 0.016-0.8%
for diagnostic, and 0.02%-8% for therapeutic
colonoscopies, and the most frequently
perforated area is the sigmoid colon (5).

In a study, the most frequently injured area
was the sigmoid colon (52%), followed by the
cecum (17%), ascending colon (14%),
transverse colon (7%), descending colon
(8%), and rectum (1%) was detected (6 ).

Lahsirwat et al. reported the perforation rate
as 0.016-0.2% after diagnostic, and as 5%
after therapeutic colonoscopies (7). In
another study, Chen et al. reported the rate of
colon perforation in 29 patients as 0.04% after
diagnostic and as 0.7% after therapeutic
colonoscopies (3).

The patient may present with a wide range of
symptoms ranging from abdominal pain,
shortness of breath, peritonitis or mediastinitis
(7). However, often the first finding is
subcutaneous emphysema. Advanced age,
female gender, diverticulosis, inflammatory

bowel disease, previous abdominal surgery
and colon stenosis are important risk factors
(4). Technical risk factors include placement
of the colonoscope, dilatation, biopsy and use
of electrocautery(8).

Treatment is made on a case-by-case basis.
While the conservative approach is
appropriate in stable patients without findings
of peritonitis, the surgical approach is
preferred in cases of peritonitis, deterioration
in general condition or leakage of fecal
contents. Surgical procedures to be performed
include repair of intestinal defect or segmental
resection using laparotomic or laparoscopic
approaches (9). If pneumomediastinum and
pneumothorax are contained, frequently a
conservative treatment approach is preferred.
However, depending on the extent of
pneumothorax, the patient may be followed
up after insertion of a a chest tube. In their
series, Tiwari et al. treated 53% (n:17) of
extraperitoneal perforation cases
conservatively, while 47% (n:15) required
surgical treatment. (9).

4. Conclusion

Although colonoscopy is a reliable method,
pneumoretroperitoneum,
pneumomediastinum,  pneumothorax  and
subcutaneous emphysema can be seen very
rarely after the procedure. Treatment of these
complications may require conservative,
symptomatic or major surgery. Therefore,
after the procedure, the clinician should
evaluate the patient, subcutaneous
emphysema to be seen should bring to mind
pneumomediastinum and pneumothorax due
to the extraintestinal air leakage.
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RNA Diinyasindan Klinige: Madde Kullanim Bozukluklar: icin RNA Terapdétikleri
From the RNA World to the Clinic: RNA Therapeutics for Substance Use Disorders

Siiheyla Ayfer Alkag, Selda Mercan

Istanbul Universitesi Cerrahpasa Adli Tip ve Adli Bilimler Enstitiisii, Istanbul, Tiirkiye

Ozet: RNA terapotikleri, hastaliklar tedavi etmeyi veya onlemeyi amaglayan ve hizla genisleyen bir ilag kategorisidir. Madde
bagimliliginin mekanizmasi tam olarak aydinlatilamadigindan, onlenmesi ve tedavisinde halen biiyiik zorluklar yasanmaktadir.
Bagimlilik yapan maddelerin uzun siireli aliminin gen ekspresyon profilini modiile ettigi, 6diil mekanizmasi ve hafiza ile ilgili beyin
bolgelerinde patolojik noroadaptasyona yol agtigi bilinmektedir. Kodlamayan RNA’larin, kompulsif madde kullanimini yonlendiren
uyumsuz noroadaptasyonlari diizenledigi gosterilmis olsa da madde kullanim bozuklugu iizerindeki etkisi hentiz klinik olarak test
edilmemistir. Bu gdzden gecirme ¢aligmasi, madde kullanim bozuklugunun tedavisine yonelik potansiyel bir yaklasim olan,
kodlamayan RNA bazli terapétiklere odaklanmayr amaglamaktadir. Bu perspektifte, madde kullanim bozuklugunda yer alan
kodlamayan RNA siiregleri gézden gecirilmistir. Kodlamayan RNA'lar1 hedeflemeye yonelik son terapotik yaklasimlar tartigilarak,
madde kullanim bozuklugu i¢in kodlamayan RNA'y1 hedefleyen terapotiklerin potansiyel firsatlari ve zorluklari vurgulanmistir.
Sonug olarak, RNA modiilasyonunun ¢esitli hastaliklarin tedavisindeki etki mekanizmalarmm umut verici bir strateji haline gelmesi,
kodlamayan RNA'larin madde kullanim bozuklugunun tedavisinde de uygulanabilir terapotik hedefler olarak kesfedilmesi gerektigi
kanaati olusturmaktadir.

Anahtar Kelimeler: Madde kullanim bozuklugu, RNA, Kodlamayan RNA, RNA terapdétikleri

Abstract: RNA therapeutics are a rapidly expanding category of drugs that aim to treat or prevent diseases. Since the mechanism of
substance addiction is not fully elucidated, there are still great difficulties in its prevention and treatment. It is known that long-term
intake of addictive substances modulates the gene expression profile and causes pathological neuroadaptation in brain regions
related to reward mechanisms and memory. Although non-coding RNAs have been shown to regulate maladaptive neuroadaptations
that drive compulsive substance use, their effect on substance use disorder has not yet been clinically tested. This study aims to
focus on non-coding RNA-based therapeutics as a potential approach to the treatment of substance use disorder. In this perspective,
non-coding RNA processes involved in substance use disorder are reviewed. Recent therapeutic approaches for targeting non-coding
RNAs are discussed, highlighting the potential opportunities and challenges of noncoding RNA-targeting therapeutics for substance
use disorder. In conclusion, the mechanisms of action of RNA modulation in the treatment of various diseases have become a
promising strategy, leading to the conclusion that noncoding RNAs should be explored as applicable therapeutic targets in the
treatment of substance use disorder.

Keywords: Substance use disorder, RNA, Noncoding RNA, RNA therapeutics
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Madde Kullanim Bozuklugunda RNA Terapétikleri

1. Giris

"RNA terapétikleri”, bir bilesen olarak
RNA'y1 kullanan bir hastalik tedavisini
veya ilaci ifade eder. Bu baglamda RNA,
kiiciik molekiillii bir ilacin dogrudan
hedefi olabilir veya RNA'nin kendisi, bir
proteine baglanmak, bagka bir RNA'yi
taklit etmek veya hedeflemek iizere
tasarlanmig bir ilag olabilir. Son klinik
basarilar ve c¢igir agan teknolojiler,
molekiiliin ilaca benzer niteliklerinde
veya ilag hedefi olarak kullanisliliginda
devrim  yarattigindan, RNA, ilag
gelistirme diinyasinda dikkat c¢ekmistir
(2).

Su anda piyasada bulunan ilaglarin ¢ogu
ya kii¢iik molekiiller ya da proteinlerdir.
Kiiclik molekiil bazli ilaglar genellikle
hedef proteinlerinin rekabetci
inhibitorleridir; protein bazli ilaglar ise
genellikle hedef proteinlere baglanmak,
islevsel olmayan hedef proteinleri
degistirmek veya yetersiz miktarda hedef

proteini desteklemek icin
kullanilmaktadir. RNA tedavileri, bu
bozukluklarin patofizyolojik

mekanizmalarin1  hedef alan daha iyi
tedavi secenekleri sunabilir ve bu da
hastalar i¢in daha iyi sonuglara yol
acabilir (2).

Geleneksel protein hedefli ve DNA bazli
ilaclarla karsilagtirildiginda, RNA bazli
terapotikler, farkli fizikokimyasal ve
fizyolojik oOzelliklerinden dolayr umut
vaad etmektedir. RNA'lar; DNAllar,
RNA'lar ve proteinler olmak iizere ii¢
dogrudan degistirebilir. RNA aptamerleri
ayrica kiiglik molekiil inhibitorlerine ve
antikorlara  benzer sekilde protein
aktivitesini de bloke edebilir. Bu nedenle,
RNA bazli tedaviler, ilaglanabilir
hedeflerin araligini1 genisletebilir ve en
cekici terapotik hedef olarak kabul
edilirler. Sonu¢ olarak, arastirmacilar
daha once ilaglanamayan mekanizmalari
hedeflemek icin niikleik asit bazli
tedavilere yonelmektedir (3).

Niikleik asit kimyasi, biyoinformatik
yaklagimlar ve ilag tasima
sistemlerindeki son gelismeler, RNA-
hedefli ilaglarin stabilitesi, 6zgllligi ve
tolere edilebilirligi ile ilgili bircok sorunu
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temel biyolojik makromolekiilde islev
goriir. Antisens oligoniikleotitler, kiigiik
miidahaleci RNA’lar (Small interfering
RNA, siRNA) ve mikroRNA'lar
(MicroRNA, miRNA) gibi  RNA
molekiilleri, Watson-Crick baz eslesmesi
yoluyla mRNA'lar1 ve kodlamayan RNA
(non-coding RNA, ncRNA)’lari
dogrudan hedefleyebilir. Bu nedenle
RNA, hedef RNA {izerinde dogru
niikleotit dizisini segerek teorik olarak
ilgili herhangi bir geni hedefleyebilir.
Buna karsilik, insan genomunun cogu
DNA dizisinin kodlamayan transkriptlere
kopyalanmast nedeniyle, insan
genomunun yalnizca %0,05'1 su anda
onaylanmis protein hedefli terapdtikler
(kiicik  molekiilli ~ kimyasallar  ve
antikorlar)  tarafindan  ilaglanmigtir.
Bununla birlikte, proteinlerin yaklasik
%85'inde kiigiik molekiillerin baglanmasi
icin cep ve yarik gibi 6zel yapilar yoktur.
Ayrica in vitro transkribe edilen mRNA,
sitoplazmaya girdikten sonra protein
replasman tedavisi veya immiinizasyon
icin uygulanabilir. Bu siire¢, geri doniisii
olmayan genom degisikliklerine neden
olmayacak ve DNA bazli tedaviler gibi
genetik risklere neden olmayacaktir.
Dahasi, kiimelenmis diizenli aralikli kisa
palindromik tekrarlar (Clustered
Regularly Interspaced Short Palindromic
Repeats, CRISPR), belirli bozukluklari
tedavi etmek i¢in hedef RNA dizilerini

onemli  Ol¢iide  iyilestirmistir.  Bu
gelismeler, basarili klinik ¢alismalar ve
cesitli bozukluklar i¢in ABD Gida ve Ilag
Idaresi (Food and Drug Administration,
FDA) ve Avrupa flag Ajansi (European
Medicines Agency, EMA) tarafindan
niikkleik  asit  bazli  terapétiklerin
onaylanmasiyla sonu¢lanmustir (4).

Niikleik asit ilaglarinin, hedef molekiiliin
lokalizasyonuna veya yapisina
bakilmaksizin tasarlanabilmesi ve kiigiik
molekiiller veya antikorlarla ulagilmasi
miimkiin olmayan hedef molekiillere
yonelik yaklagimlart miimkiin kilmasi;
bununla birlikte hedef genin niikleotid
dizisini  degistirerek  kolayca ilag
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olusturmanin miimkiin olmasi, niikleik
asit bazli terapotiklere yonelik ilginin
giderek artmasina ve gelismesine katkida
bulunmaktadir (5). Ilk tedavilerin bir¢ogu
protein kodlayan transkriptleri modiile
etmeyi amaglasa da, son zamanlarda hem
saglikta hem de hastalikta hiicre tipine
0zgii biyolojik siire¢lerdeki 6nemli rolleri
g0z Oniine alindiginda, ncRNA'lar1 hedef
alan niikleik asit bazli ilaglarin
gelistirilmesine ilgi artmaktadir (4).

Madde kotiiye kullanimi ve madde
kullanim bozukluklar1 her y1l milyonlarca
insan1 dogrudan etkilemekte; yasam
kalitesinin diismesine, sagligin
bozulmasina ve oliime neden olmaktadir.
Bununla  birlikte, madde  kotiye
kullanimi topluma biiyiik ekonomik ve
kamu giivenligi sorunlari getirmektedir
(6). Kompulsif madde kullanimini
yonlendiren altta yatan mekanizmalarin
cogu aciklanmis olmasina ragmen,
madde kullanim bozuklugunu tedavi
etmek icin onaylanan farmakolojik
ajanlarin  sayis1  smurhdir.  Madde
kullanim  bozuklugu i¢in  mevcut
farmakoterapiler biiyiik olgiide
norotransmitter-reseptor aktivitesinin
kiigiik molekiil modiilasyonundan
olusmaktadir. Bu tedaviler baz1 klinik
basarilar gostermis olsa da, umut verici
pek c¢ok terapotik firsati kagirmamak
adina, konuyu daha genis  bir
perspektiften ele almak gerekir. Bu
nedenle, alani ileriye tagimak ve tedaviyi
iyilestirmek icin madde kullanim
bozukluguna yonelik yeni farmakolojik
miidahalelere biliylik 0Olgiide ihtiyag
duyulmaktadir (4). Madde kullanim
bozuklugunun hayvan modellerinde,
birkag ncRNA’nin  madde arama
davraniglarinda islevsel rol oynadigi
gbsterilmistir (7,8). Insanlarda madde
kullanim bozuklugu ile baglantili birgok
genetik varyant, genomun kodlamayan
bolgelerinde bulunur. Bu nedenle, madde
kullanim  bozuklugundaki  varsayilan
ncRNA hedeflerinin  sayisi artmaya
devam ettikge, bu yeni mekanizmalari
modiile etmek i¢in niikleik asit bazli
terapotiklere ihtiyag duyulacagi
diistiniilmektedir (4). Bu perspektifte,
madde  kullanim  bozuklugu  i¢in
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ncRNA'lar1 yeni terapdtik yaklagimlar
olarak gelistirmek {izere; bu aracilarin
madde kullanim bozuklugu {izerindeki
potansiyel etkilerinin irdelendigi ve
tedavisinin gelecegine iligskin
degerlendirmelerin yapildigi bir
caligmaya rastlanmamisti. Sozkonusu
ihtiyagtan yola ¢ikilarak, bu c¢aligma,
madde kullanim bozuklugunun tedavisi
icin ncRNA'y1 hedefleyen umut verici
son terapoOtik stratejilere bir  bakis
sunmay1 amaglamistir. Yapilan literatiir
degerlendirmesi  kapsaminda, madde
kullanim bozuklugunda yer almasi olasi
farkli ncRNA smiflar1  tanimlanmus,
ncRNA'lar1 degerlendirmek icin
kullanilan yontemlere genel bir bakig
saglanmis ve madde kullanim bozuklugu
icin ncRNA bazli tedavi stratejileri ortaya
koyulmustur. Son olarak, ncRNA
hedeflemenin devam eden zorluklar
tartigilarak, madde kullanim
bozuklugunda ncRNA bazli terapotikler
icin gelecege doniikk  perspektifler
sunulmustur.

2. Madde Kullanim Bozuklugunda
Kodlamayan RNA'lar

Madde kullanim bozuklugu diinya
capinda bir halk saglig1 sorunu olmaya
devam etmektedir (4). Birlesmis Milletler
Uyusturucu ve Su¢ Ofisi (UNODC)
Diinya Uyusturucu Raporu’nda (2023),
son 10 yilda madde kullaniminin yiizde
23 arttigr; 2021 yilinda diinya genelinde
15-64 yas araligindaki her 17 kisiden
birinin madde kullandig: ifade edilmistir
9).

Madde bagimliliginin mekanizmasi tam
olarak aydinlatilamadigindan, dnlenmesi
ve  tedavisinde  blylik  zorluklar
yaganmaktadir (5). Bagmmlilik, zararh
sonuglarina ragmen kompulsif madde
arama ve kullanma ile karakterize edilen
kronik, tekrarlayan bir bozukluk olarak
tanimlanmaktadir (10). Madde
kullaniminda ilk karar ¢ogu insan igin
istege baglidir, ancak tekrarlanan madde
kullanim1 beyinde, bagimli kisinin 6z
kontroliinii zorlayan ve yogun madde



Madde Kullanim Bozuklugunda RNA Terapétikleri

alma dirtlisiine direnmesini engelleyen
degisikliklere yol agabilmektedir. Bu
degisiklikler ~ kalict1  olabileceginden
madde bagimliligi  "niikseden"  bir
hastalik olarak kabul edilmektedir (11).
Kronik madde kullamimi, uzun sireli
yoksunluk donemlerinden sonra bile
maddenin niiksetmesine zemin hazirlayan
cesitli  uyumsuz noroadaptasyonlarla
sonug¢lanmaktadir (12).

Bagimlilik yapan maddelerin uzun siireli
aliminin gen ekspresyon profilini modiile
ettigi, beynin 6diil mekanizmasi ve hafiza
ile  ilgili  bolgelerinde  patolojik
noroadaptasyona yol agtig1 bilinmektedir.
ncRNA'larin, uyusturucu bagimliliginda
yer alan genlerin anormal ifadesinde
onemli roller oynadig1 gosterilmistir (13).
ncRNA’lar, insanlarda bir¢ogunun hiicre
tipine 6zgii bir sekilde transkribe edildigi
merkezi sinir sisteminde bol miktarda
eksprese edilir (4). ncRNA'larin, hiicre
dongiislinlin  diizenlenmesi, farklilasma,
sinyal iletimi, apoptoz, sinaptik plastisite
ve DNA hasarina yanit verme de dahil
olmak {izere tiim siireclerde gen
ekspresyonunun inhibisyonunu  veya
aktivasyonunu modiile ederek birgok
hiicresel siirecin belirlenmesinde farkl
roller oynadigi giderek daha belirgin hale
gelmektedir (14,15).

Madde kullanim  bozuklugu  dahil
noropsikiyatrik bozukluklarda, beyindeki
ncRNA cekspresyonundaki degisiklikler

hastalik patofizyolojisi ile
iliskilendirilmistir ve birgok ncRNA,
merkezi Sinir sistemi hastalik
modellerinde fonksiyonel olarak

incelenmistir  (4). Madde kullanim
bozuklugu iizerine yapilan arastirmalarin
cogu miRNA'lar, uzun kodlamayan
RNA'lar  (long non-coding RNA,
IncRNA) ve daha yakin zamanda da
sirkiiler RNA (circular RNA,
CircRNA)'lar olmak tizere 3 simf
ncRNA'ya odaklanmistir. Bu bdliimde
miRNA'larn, IncRNA'larin ve
circRNA’larm mekanik rolleri kisaca
gozden  gecirilmektedir ve madde
kullanim  bozuklugundaki  potansiyel
terapotik ncRNA hedefleri
vurgulanmaktadir.
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2.1. MikroRNA

Yakin gecmise kadar iglevsel olmadig
diisiiniilen genom bilesenlerinin, yaklagik
30 yil 6nce gen diizenleme kapasitesine
sahip oldugu ortaya cikarilmistir (16).
miRNA’lar, ilk kez 1993 yilinda
kesfedilmistir (17) ve kesfedilmelerinden
bu yana miRNA'larin kodlamayan
genomun Onemli bir pargast oldugu
gosterilmistir. miRNA'lar, neredeyse tiim
biyolojik  siireglerde  transkripsiyon
sonrast modiilasyonun anahtar negatif
diizenleyicileri olarak islev goren, 15-22
niikleotitlik kisa, tek sarmalli, ncRNA
molekiilleridir. Gilintimiizde miRNA’larin

ekspresyonundaki diizensizliklerin
siklikla insan hastaliklarinin
patogeneziyle iligkili oldugu

gosterilmekte ve bu da onlar ¢ekici
terapotik hedefler haline getirmektedir
(16). Protein kodlayan genlerin %20-
50'sini modiile etme yetenegine sahip
olan miRNA'lar, bircok hiicresel
aktivitenin ana diizenleyicileri olarak
kabul edilir. Ozellikle miRNA'lar beyin
gelisiminde ve ndroplastisitede Gnemli
role sahiptir ve miRNA’larin ekspresyon
diizensizligi cogu noropsikiyatrik
bozuklugun patofizyolojisi ile
iliskilendirilmistir (4).

Madde kullanim bozuklugunun klinik
oncesi ve klinik c¢aligmalarinda, kokain,
amfetamin,  metamfetamin,  nikotin,
opioid ve alkol kullaniminin ardindan
beynin  odil  sistemi  ile  iliskili
bolgelerinde birgok miRNA disregiiledir
(18-23). Madde kullanim bozuklugu ile
iliskili miRNA'lar1 arastiran ¢alismalarda
yasadisi madde kullanimyla iligkili
miRNA'lardan  bazilarinin, uyumsuz
noroplastisite =~ ve  madde  arama
davraniglarinda 6nemli rol oynadig
bilinen madde kullanim bozuklugu
hedeflerinin ekspresyonunu diizenledigi
gdsterilmistir (24). Ornegin, sicanlara iki
hafta boyunca diizenli olarak kokain
enjekte edilmesinin ardindan dorsal
striatumda  miR-124  ve  let-7’nin
ekspresyon diizeyinde azalis; nukleus
akiimbens (Nucleus accumbens, NAc),
prefrontal  korteks ve  hipokampus
bolgelerinde ise miR-181a’nin
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ekspresyon diizeyinde artis meydana
geldigi gosterilmistir. Kokain kullanimi
sonrast ifade diizeyleri degisen bu
miRNA’larin  hedef aldigi genlerin
BDNF, CREB, AMPA-2 ve mGIuR5
oldugu gosterilmistir (25). Ozellikle
miR-212, miR-132, miR-181, miR-9 ve
let-7 miRNA’lar, insan ve hayvan
orneklerinde kotiiye kullanilan birgok
madde i¢in gozlemlenmis degisen
ekspresyonlari nedeniyle, klinik
hedefleme acisindan  ilgi cekici
bulunmustur (24). Madde kullanim
bozuklugunun beyindeki miRNA
ekspresyon degisiklikleri iizerine yapilan
arastirmalara ek olarak, hastalarin kan
orneklerindeki  miRNA  ekspresyon
diizeyleri, madde gecmisi ve niiksetme
ile de iliskilendirilmistir (26,27). Bu
nedenle hem beyindeki hem dolasimdaki
miRNA’larin bagimlilik durumlart igin
tan1 ve tedavide biyolojik belirtecler
olarak gdrev alabilecegi 6ngoriillmektedir
(28).

Madde kullanom  bozuklugu olan
hastalarda miRNA terapotik hedeflerini
kullanan herhangi bir klinik ¢aligma
bulunmamakla Dbirlikte, klinik 06ncesi
madde kullanim bozuklugu modellerinde
birkag miRNA islevsel olarak
arastirilmugtir  (4). Ornegin, sicanlarda
dorso lateral striatumda miR-124a'nin ve
omun dogrudan hedefi olan beyin
kaynakli norotrofik faktoriinin (brain-
derived neurotrophic factor, BDNF)
alkoliin neden oldugu kosullu yer
tercihini (conditioned place preference,
CPP) ve alkol alimindaki roliinii
lentiviral vektor kullanarak arastiran bir
caligmada, miR-124a'min viral aracili
artan ekspresyonu, alkoliin neden oldugu
CPP’yi ve alkol alimin1 arttirirken; miR-
124a’nmin  lentiviral ~ vektér  aracili
ekpresyon susturucunun, CPP'yi ve alkol
tiketimini azalttigi ortaya konmustur
(29).

Kokain CPP deneylerinde, NAc'de miR-
124 ve let-7d'nin lentiviral vektor aracili
ekspresyonu, kokain CPP'sini azaltirken;
miR-181a'min lentiviral vektor aracili
ekspresyonu CPP'yi arttirmigtir  (30).
Tersine NAc'de miR-124 ve let-7’nin
susturulmasinin kokainin neden oldugu
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CPP'yi artirirken; miR-181a'nin
susturulmas1  kokainin neden oldugu
CPP'yi azaltir (31). Opioid kendi kendine
uygulama (self-administration)
deneylerinde, dentat girusta miR-132'nin
asirt  ekspresyonu  morfin  arama
davraniglarii  arttinirken,  farkli  bir
calismada miR-9'un NAc'de asir1
ekspresyonu oksikodon alimini
arttirmigtir ve inflizyonlar arasi aralifi
azaltmistir (32,33). Genel olarak, bu
sonuclar miRNA'larin madde kullanim
bozuklugunda 6nemli terapétik hedefler
oldugunu gostermektedir (4).

2.2. Uzun Kodlamayan RNA

LncRNA'’lar, genel olarak 200 niikleotid
uzunlugundan daha uzun olan ve
genellikle genomik konumlarina veya
islevlerine (intronik, intergenik, antisens,
arttirict vb.) gore smiflandirilan cesitli
RNA  molekiilleri  smifidir  (34).
LncRNA'larin proteinlere, mRNA'lara,
miRNA'lara ve/veya DNA'lara
baglanarak hemen hemen her hiicresel
stireci diizenleyebildikleri gdsterilmis ve
bdylece gen ekspresyonunun
regiilasyonunda, gelisim ve farklilasma
gibi hiicresel siireglerde kritik iglevlerinin
oldugu bildirilmistir. LncRNA'larin gen
ekspresyonunu, epigenetik,
transkripsiyonel ve post-transkripsiyonel
seviye dahil olmak tlizere c¢esitli
mekanizmalar yoluyla regiile

edebildikleri gosterilmistir (35).
LncRNA'lar, genomik DNA ile
etkilesime girerek promotor bdlgeleri
gibi  spesifik  genomik  bolgelere
proteinleri yonlendirebilir veya
proteinlerin spesifik DNA boélgelerine
baglanmasini engelleyerek
transkripsiyonel seviyede gen
ekspresyonunu  diizenleyebilmektedir.

Ayrica, IncRNA'lar, mRNA'lar1 kiigiik
ncRNA'lara  keserek, ¢ift sarmalli
RNA'lar olusturmak itizere mRNA'larla
etkilesime  girerek, pre-mRNA'larin
alternatif  ugbirlestirmesini  (splincig)
degistirerek veya diger ncRNA tiirleri ile
etkilesime girerek post-transkripsiyonel
seviyede hedef genleri diizenlemektedir.
IncRNA'lar ayrica; DNA metilasyonu,
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histon modifikasyonu, genomik
damgalama ve  kromatin  yeniden
modellemesi veya diger ncRNA'lar ile
(6zellikle miRNA'lar ile) etkilesime
girerek epigenomu sekillendirerek hedef
genleri epigenetik seviyede
diizenlemektedir (36).

Memeli sinir sisteminde birgok
IncRNA olduk¢a zengindir. Bu nedenle,
IncRNA’lar beyin geligimi ve
noroplastisite sirasinda karmagik uzay-
zamansal gen ekspresyon
mekanizmalarinda onemli rol
oynamaktadir. Sonu¢ olarak degisen
IncRNA ekspresyonu madde kullanim
bozuklugu da dahil olmak iizere cesitli
beyin hastaliklar1 ile iligkilendirilmigtir
(4).

Madde kullanim bozuklugunda
IncRNA'larin  roliinii  inceleyen  ilk
caligmalardan biri, eroin ve kokain
kullanicist bireyin postmortem
NAc'sindeki IncRNA ekspresyonunun
analiz  edilmesi  olmustur. Madde
kullanmayan saglikli kontrollere kiyasla,
eroin kullanicilarmin NAc'sinde MIAT,
NEATL, MALAT1 ve MEG3
IncRNA'larmin ekspresyon diizeylerinin
artt1ig1; kokain kullanicilarinin NAc'sinde
MIAT, MALAT1, MEG3 ve EMX20S
IncRNA'larinin ekspresyon diizeylerinin
arttigt  gozlenmistir. Bu iyi calisilmis
IncRNA'lar, GABA néron ndrojenezi,
sinaps olusumu ve cAMP sinyallemesi
dahil olmak tizere ¢esitli hiicresel

islemlere katkida bulunmaktadir.
Kemirgen calismalarinda,
metamfetaminle tedavi edilen farelerin
NAc'sindeki IncRNA'larin

transkripsiyonel  profili,  ¢ogunlukla
metamfetamin tarafindan asagi yonde
regiile edilen, ekspresyonu degisen
binlerce IncRNA'y1 ortaya koymustur
(37). Daha ileri biyoinformatik analizler,
bu IncRNA'larin birgogunun, &diil ve
bagimlilik yollarinda yer alan protein
kodlayan genlerin potansiyel cis- veya
trans-regiilatorleri olarak hareket ettigini
ortaya  ¢ikarmistir.  Yapilan  bazi
calismalarda H19, Mirg, BC1, Lrap ve
Gas5 IncRNA'lar1 da madde kullanim
bozukluklarina dahil edilmistir (4). Her
ne kadar madde kullanim bozuklugu ile
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iligkili IncRNA  deneylerinin  ¢ogu
korelasyonel verilerle sinirl olsa da, Xu
ve ark. yakin zamanda madde kullanim
bozuklugu modellerinde IncRNA Gas5'in
islevsel bir roliinii ortaya cikarmistir. Bu
calismalarda, kokaine maruz kalinmasi
(intraperitoneal enjeksiyonlar ve kendi
kendine uygulama), NAc'de Gas5
ekspresyonunu azaltmistir ve davranis
deneylerinde, NAc ndronlarinda Gas5'in
viral aracili asir1 ekspresyonu kokainin
neden oldugu CPP'yi azaltarak kokain
altminin azalmasma yol ag¢mistir (38).
Transkriptomik seviyede, Gas5
tarafindan diizenlenen gen ekspresyon
modelleri, kokaine maruz kalma
nedeniyle degistirilen genlerle Onemli
Olciide ortismiistiir; bu, Gasb'in kokainin
neden oldugu transkripsiyonel tepkileri
diizenlediginin bir gostergesidir (4).
Dogal antisens transkriptleri (Natural
antisense  transcript, NAT), madde
kullanim bozuklugunda da yer alan bir
IncRNA simifidir (7), kodlayan genin zit
(antisens) zincirinden kopyalanmakta ve
kodlayan genin govdesi, promotér veya
giiclendirici bolgesi ile kismen veya
tamamen Ortiismektedir. Maddeye baglh
noroplastisitede yer alan birgok gen,
NAT’ler igerir ve Bdnf-AS, Homerl-AS,
Traf3ip2-AS1 ve Prkcg-AS1 gibi c¢oklu
NAT’lerin ekspreyonu, kotiiye kullanilan
maddeler tarafindan degistirilir. Bu
nedenle NAT inhibisyonu, madde
kullanim bozuklugu ile iligkili protein
kodlayan genlerin ekspresyonunu
arttirmak ig¢in Ozellikle yararli  bir
yaklasim olabilmektedir. Arastirmacilar,
antisens oligoniikleotidler araciligiyla
infralimbik ~ Kkortekste Bdnf-AS'nin
susturulmasinin, nikotinin kendi kendine
uygulamasini  azaltigimi  ve  diger
deneylerde, Bdnf-AS'nin siRNA aracili
susturmanin ketamin kaynakli
norotoksisiteyi azalttigimi bulmuslardir.
Bu nedenle, 6zgiilliikleri ve madde arama
davraniglarinda ortaya ¢ikan rolleri
sayesinde INCRNA'lar, madde kullanim
bozuklugu i¢in umut verici terapotik
hedeflerdir (4).
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2.3. Sirkiiler RNA

LncRNA’lar arasinda yer alan bir RNA
siifi olan circRNA’lar, bir bagka genetik
diizenleyici olarak islev géren ve ncRNA
tirtidiir. (39). CircRNA’lar, 3’- ve 5°-
uclar1 kovalent olarak birleserek dairesel
yapt olusturan 200 niikletitten biiyiik
ncRNA’lardir.  CircRNAlar, RNazR
aktivitesine direngli olan  kovalent
baglarla kapali stirekli bir dongii
olusturdugundan, dogrusal RNA’lara
gore daha stabildir ve bu nedenle cesitli
hastalik ~ durumlarinda uzun vadeli
etkilere de aracilik edebilmektedir (40).
Birgok circRNA, hiicre tipine, dokuya ve
gelisim asamasina 0Ozgii olup (41),
transkripsiyonel aktivasyona,
transkripsiyon sonrast diizenlemelere,
translasyona ve protein etkilesimlerine
katkida bulunmaktadir (42). CircRNA
dizisinde ¢ok sayida miRNA baglanma
bolgesinin tanimlanmasi, cirRNA'larin,
miRNA silingeri adi verilen miRNA
baglayici  molekiiller olarak iglev
gordiigiinii  gostermektedir (43). Bu
sekilde circRNA’larn, mRNA’ya
baglanmak i¢cin miRNA’larla rekabet
icine girerek miRNA’lar1 ayirdigi ve
endojen aktivitelerini baskiladig1
bilinmektedir (44).

CircRNA ekspresyonu, ozellikle memeli
beyninde diger dokulara gore daha yogun
sekilde  gergekleserek  circRNA’lar
noropsikiyatrik  bozukluklarin tedavisi
icin ¢ekici bir hedef haline getirmektedir
(45). Son yillarda, circRNA'larin madde
kullanim bozuklugundaki roliinii
aragtiran  aragtirmacilar, post-mortem
alkol kullanim bozuklugu olan bireylerin
NAc dokusunda bagimlilikla iligkili
birkag circRNA-miRNA etkilesimleri
tanimlamiglardir (46). Kemirgen
calismalarinda dogum oOncesi alkol
maruziyetinin fetal beyindeki
circRNA’larm ekspresyonunu cinsiyete
ozgii bir sekilde degistirdigi
gosterilmistir (47).

CircRNA'larin ekspresyonu ayni
zamanda  opioidler tarafindan da
diizensizlestirilmekte, 6zellikle miR-541-
5p ve miR-6934-3p'in bir siingeri olan
CircTmeff-1'in fare Nac’de morfinin
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neden oldugu CPP igin islevsel olarak
onemli oldugu gozlemlenmistir (48).
Bununla  birlikte, yakin zamanda
kokainin neden oldugu CPP kullanilarak,
NAc’de circTmeff-1 ifadesinin, kokainle
iligkili hafizanin yeniden
konsolidasyonunu  diizenledigi ortaya
cikarilmistir (49). Diger psikostimulan
calismalarinda, kokain kendi kendine
uygulamast  ile  farelerin  striatal
bolgesinde 90 circRNA'nin farkl sekilde
eksprese edildigi gozlenmistir. Ayrica,
kokain  kullanom  bozuklugu olan
bireylerin  post-mortem  dorsolateral
prefrontal korteksinde 41 farkli sekilde
eksprese edilen circRNA'lar ortaya
cikarilmistir  (50,51). Metamfetaminin
neden oldugu ndrotoksisite modellerinde,
metamfetamin  tedavisinden  sonra
kortikal noéronlardaki circRNA profili
aragtirllmis ve ¢ok sayida circRNA
tanimlanmustir. Metamfetamin
maruziyetinden kaynaklanan ndronal
hasar1 modiile eden circHomer1 adl1 yeni
bir circRNA ortaya ¢ikarilmig ve
circHomer1'in susturulmasinin
metamfetamin ~ maruziyetinin  neden
oldugu toksisiteyi hafiflettigi tespit
edilmistir (52,53). Gergeklestirilen tiim
bu caligmalar, maddeye bagh
noroadaptasyonlarda circRNA'larin
Oonemli bir roliiniin oldugunu
gostermektedir (4).

3. Kodlama  Yapmayan RNA’y1
Hedefleyen flaclarin Kategorileri

RNA'lar, hastaligimn  olusumu  ve
ilerlemesindeki Onemli siireglerde yer
almaktadir ve giiclii terapotik hedefler ve
tanisal biyobelirtecler olarak ortaya
cikmistir.  RNA tedavisinin, hastalia
neden olan genleri diziye 6zgii bir sekilde
hedef aldig1 ve yasami tehdit eden gesitli
hastaliklar ~ i¢in  daha kesin  ve
kisisellestirilmis tedaviler sagladigr igin
en iyi tedavi stratejilerinden biri oldugu
diistiniilmektedir. Hedef dokuya 6zgii bir
niikleik asit sekansinin eklenmesiyle gen
ekspresyonu asagi  yonde (down-
regulation) diizenlenebilmekte,
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artirtlabilmekte veya
diizeltilebilmektedir. Cesitli hastaliklarin
SiIRNA veya ASO'larla gen
modifikasyonlar1  yoluyla  tedavisini
amaglayan, 6zellikle de 2015'ten bugiine
14 RNA bazli ilag FDA veya EMA onay1
almistir (54). Literatiirde, mevcut FDA
onaylt bu RNA terapétiklerinin kapsamli
bir incelemesi sunulmaktadir (2).
Aragtirmacilar, RNA'lar1 hedeflemek i¢in
niikleik asitleri kullanmanin yani sira,
RNA ile etkilesime giren kiiciik
molekiiller (small molecules interacting
with RNA, SMIRNA'lar) olarak
adlandirilan, RNA transkriptlerini hedef
alan kiiciik molekiiller gelistirmislerdir.
RNA'ar1  hedeflemeye yonelik ilk
stratejiler genleri kodlamaya
odaklanirken, bircok klinik Oncesi ve
klinikk  c¢alisma  arttk  ncRNA'lar
hedeflemek i¢in benzer yaklagimlar
kullanmaktadir  (4). Bu  boliimde,
ncRNA'y1 hedefleyen ilaglarin 6nemli
kategorileri kisaca gozden
gecirilmektedir ve madde kullanim
bozuklugu kapsaminda her kategori i¢in
potansiyel tedavi edici potansiyelleri
vurgulanmaktadir.

3.1. Antisens Oligoniikleotidler

DNA'daki patojenik mutasyonlar,
ucbirlestirme siirecini etkileyen hatalar
olusturabilmekte, bu da  {retilen
mRNA'y1  etkilemektedir. Bu, gen
ekspresyonu iizerinde dogrudan bir
etkiye sahip olabilecegi gibi proteinin
¢ok fazla veya c¢ok az Tretilmesine
ve/veya hastaliga neden olabilecek
islevsiz proteinlere neden olabilmektedir.
Hastaliga etki eden genlerin
ekspresyonunu  kontrol etmek igin
sentetik oligoniikleotidlerin kullanilmas1
iizerine diislinceler 40 yildir devam
etmektedir (55). Antisens
oligontikleotitler (Antisense
Oligonucleotide, ASO), sentetik olarak
yapilmis oligoniikleotid bazli tedavilerin
en yaygin tiiridiir ve genellikle 15-20
niikleotit uzunlugunda, tek zincirli ve
spesifik hedef mRNA  molekiiliine
komplementer olma 6zelligine sahip
RNA iplikleridir (56). ASO'lar, Watson-
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Crick baz eslesmesi (AT, CG etkilegimi)
yoluyla bir hedef RNA'ya baglanarak
protein sentezi icin genetik bilginin
transferini  spesifik olarak engellemek
izere tasarlanmistir (57). ASO'larin
mRNA’ya spesifik olarak baglanmalari
sonucu olusan RNA-ASO heterodubleksi
MRNA'nin ucbirlestirmesini,
translasyonunu veya degradasyonunu
degistirerek, karsilik gelen proteine
translasyonu onlemektedir.
Oligoniikleotid kimyasina bagli olarak
antisens aracilt gen inaktivasyonunun
gesitli mekanizmalart mevcuttur. En
yaygin olani, baglanma sonucu olusan
dubleksin RNaz-H’i aktive ederek,
mRNA’nin enzimatik olarak
bdliinmesine ve dolayisiyla
translasyonun blokajina neden olmasi
iken, bir digeri ise ribozomal okuma
sirasinda sterik engellemeyle
translasyonu durdurmasidir (58).
ASO’larin daha kii¢iik boyutlu olmalari
ve siki baglanma ozelligi, diger niikleik
asit ilaclarma kiyasla merkezi sinir
sistemi ile iligkili hastaliklarda terapotik
bir avantaj saglamaktadir (4).

Biiyiik terapdtik potansiyellerine ragmen
tek sarmalli RNA oligoniikleotidleri, ilag
gelisimini zorlastiran bazi1 Gzelliklere
sahiptir. Ozellikle fosfat omurgasi ve
bazlar1 olan riboz sekerden olusan dogal
oligoniikleotidler, niikleazlar tarafindan

parcalanarak dolasimdan hizlica
uzaklastirilimaktadirlar.
Oligoniikleotidlerin enzimatik

bozunmaya kars1 kararsizliginin yani sira,
giivenli ve etkili dagitimi, oligoniikleotid
terapotiklerinin klinik gelisimindeki en
biiylik zorluk olmaya devam etmektedir.
Oligoniikleotidler agir ve negatif yiiklii
makromolekiiller oldugundan, modifiye
edilmemis/giplak formda
uygulandiklarinda emilim, dagilim ve
terapotik aktivitelerini engelleyen birgok
engel ortaya cikmaktadir (59). Bu
ozellikleri gelistirmek icin
oligoniikleotidlerin fosfodiester baglarini,
riboz omurgasimmi veya niikleobazlar
degistirerek kimyasal olarak modifiye
edilmesi gerekmektedir (56). Her ne
kadar kimyasal olarak modifiye edilmis
ASO'larin  her tipinin avantajlann  ve



Osmangazi Tip Dergisi 2024

dezavantajlar1 olsa da genel olarak bu
modifikasyonlar dagitim sistemlerine
olan ihtiyact azaltirken; niikleazlarin
sindirimine yonelik stabiliteyi, biyolojik
yart Omrii ve baglanma afinitesini
arttirmaktadir (4). Bununla birlikte, cogu
antisens  oligoniikleotidin ve  diger
niikleik asitlerin  kan-beyin bariyeri
yoluyla hedef dokulara spesifik ve etkili
bir sekilde iletilmesi zor oldugundan,
merkezi sinir sistemini hedeflemek icin
tipik olarak intratekal veya intranazal
uygulama gerekmektedir (59). Su anda,
basarili in vitro ve in vivo arastirmalarin
ardindan Angelman sendromu
(NCT05127226) igin klinik testlerden
gecen en az bir ncRNA-hedefli ASO
bulunmaktadir (60). Birkag madde
kullanim bozuklugu ile iligkili IncRNA
(MALAT1, MIAT ve BDNF-AS), diger
klinik oncesi hastallk modellerinde
ASO’lar kullanilarak basarili bir sekilde
hedeflenmisse de (61,62) bunlarin veya
diger ncRNA hedefli ASO
formiilasyonlarinin ~ madde  kullanim
bozuklugu modellerinde etkili olup
olmadigin1 belirlemek icin daha fazla
calismaya ihtiya¢ duyulmaktadir (4).

3.2. siRNA

siRNA'lar, 21- 25 niikleotid uzunlugunda
ve gen ifadesini susturma islevi goren ¢ift
sarmalli RNA'ar olup, hedef
mRNA'larin1 agag1 yonde diizenlemede
ASO’lar gibi tek sarmalli muadillerine
gore daha etkili oldugu ortaya
konmustur. Bu, ¢ogu insan hastaliginin
tedavisinde SiRNA teknolojisinin
ASO'lara kiyasla avantajini
vurgulamaktadir (2). ASO’larda oldugu
gibi, siRNA'larda da yapilan kimyasal
modifikasyonlar siRNA’larin giivenligini
ve etkinligini arttirmistir ve su anda 5
siRNA bazli ilag (Patisiran, Givosiran,
Lumasiran, Inclisiran, Vutrisiran) FDA
veya EMA onay1 almistir. Bununla
birlikte, siRNA'lar, ASO’lara kiyasla
niikleer RNA'lar1 hedeflemede etkili
degildir; daha biiylik boyutlar ve negatif
yiikleri nedeniyle modifiye edilmemis
siRNA'lar, hiicreye girmek icin bir
dagitim ajanimin kullanilmasini
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gerektirmektedir.  Arastirmacilar,  bu
sinirlama  ile miicadele etmek icin
fosfodiesterleri, notr yikli
fosfotriesterlerle degistirerek siRNA'larin
negatif  ylkiini  gizleyen siRNA
prodrug’lar1  (siRiboniikleik  nétr’ler,
siRNN'ler) gelistirmislerdir. Bu SIRNA
prodrug’lari  lipid  ¢ift  katmanim
gecebilmekte ve hiicreye girdikten sonra
fosfotriester grubu, tiyoesterazlar
tarafindan boliinerek susturulmasina izin
vermektedir (4).

FDA onayli siRNA ilaglarinin ¢ogu
karacigeri hedef alirken, merkezi sinir
sistemi ile iliskili bozukluklar1 tedavi
etmek icin yeni siRNA
formiilasyonlarmin kullanilmasina
yonelik artan bir ilgi s6z konusudur.
Merkezi sinir sistemi kullanimlari i¢in
siRNA bazli ilaglarin kullanigliligini1 daha
da destekleyen son klinik Oncesi
deneyler, intratekal uygulamayi takiben
kemirgenlerin ~ ve insan  olmayan
primatlarin beyninde giivenli, giiclii ve
uzun siireli gen susturma sergileyen yeni,
kimyasal olarak modifiye edilmis
siRNA'lar1 tanimlamistir. Sistemik veya
dogrudan beyin enjeksiyonlari
kullanilarak, madde kullanim bozuklugu,
Parkinson hastaligi, Alzheimer hastaligi,
inme ve epilepsi’nin hayvan
modellerinde ncRNA'larin siRNA
hedeflemesi saglanmistir. Bu nedenle,
son FDA onaylar, ¢ok sayida devam
eden son asama klinik testler ve umut
verici klinik oncesi verilerle, siRNA bazh
terapotiklerin - gelecegi umut  verici
gorinmektedir, ancak merkezi sinir
sistemi  endikasyonlar1 igin siRNA
formiilasyonlarinin  daha fazla test
edilmesine ihtiya¢ duyulmaktadir (4).

3.3. MikroRNA
Degistirme/Bastirilmasi

mMiRNA  hedeflemesi, RNA girisim
yaklasimlari1 kullanilarak elde edilmistir.
Ornegin, miRNA mimikleri, endojen
miRNA aktivitesini taklit eden ve hedef
mRNA'larin 3'UTR bolgesine baglanan
modifiye edilmis ¢ift sarmalli RNA
molekiilleridir. Bu yaklagim,
translasyonel inhibisyon yoluyla hedef
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mRNA'larin asag1 yonde regiilasyonuna
yol agmaktadir. Ote yandan miRNA
aktivitesini azaltmak i¢in antimiR'ler,
miRNA stingerleri ve miRNA
maskeleme teknikleri kullanilmaktadir.
Yapisal olarak ASO'lara benzeyen
miRNA inhibitorleri veya antimiR'ler,
hedef  genlerle  endojen  miRNA
etkilesimini  Onlemektedir. Bu tek
sarmalli molekiiller genellikle stabiliteyi,
hiicresel alimi ve in vivo iletimi
gelistirmek icin kilitli niikleik asit
(locked nucleic acids, LNA), peptid
niikkleik  asitleri  veya  kolesterol
(antagomiR gibi) kullanilarak modifiye
edilmektedir. Bir miRNA ailesini inhibe
etmek icin miRNA siingerleri, birden
fazla miRNA'min ¢ekirdek dizilerini
taniyan cesitli tamamlayici diziler iceren
sentetik transkriptler de klinik &ncesi
calismalarda kullanilmigtir. Son olarak,
miRNA maskeleme adi verilen bir
teknikte, ASO belirli bir mMRNA
izerindeki 3'UTR bolgelerine
baglanmakta ve bunun komplementer bir
miRNA ile etkilesimini 6nlemektedir (4).
Klinik 6ncesi ¢aligmalarda arastirmacilar,
intratekal veya  dogrudan  beyin
enjeksiyonlar1 yoluyla alkol, kokain ve
opioid kullanim bozukluklarina sahip
hayvan  modellerinde  antimiR'lerin
etkinligini gostermigtir. Diger hastalik
modellerinde, madde kullanim bozuklugu
ile ilgili miRNA'lar (miR-34, miR-145,
miR-212), miIRNA mimikleri aracilig1 ile
hedeflenmistir. miRNA bazli terapotikler
heniiz madde kullanom bozuklugu
hastalarinda klinik olarak test edilmemis
olsa da, ¢esitli miRNA mimik ve antimiR
formiilasyonlar1 hayvanlarda veya diger
hastaliklar igin klinik deneylerde test
edilmektedir. miRNA hedefli madde
kullanim bozuklugu terapétikleri alanini
ileriye tasimak igin arastirmacilarin,
niiksetmeyi ve madde arama
davraniglarinin  edinilmesinden ziyade
madde O6zlemini tetikleyen miRNA'lar
tanimlamalar1  ve karmasik madde
kullanim bozuklugu modellerinde klinik
olarak ilgili miRNA-hedefli
formiilasyonlar1 test etmeleri tesvik
edilmektedir (4).
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3.4. RNA'larla Etkilesime Giren
Kiiciik Molekiiller

Alanda siirdiiriilen arastirmalar, 1iyi
tanimlanmis tanima bolgeleri ve motifleri
olugturan RNA'nin ii¢ boyutlu yapisinin,
kiiciik molekiiller tarafindan secici olarak
hedef alnabilecegini  gostermektedir
(63). Spesifik RNA'lara (ncRNA'lar
dahil) dogrudan baglanmanin yani sira,
SMIRNA'lar ayrica RNA biyogenezine
veya RNA-protein etkilesimlerine
miidahale ederek RNA fonksiyonlarini
dolayli  olarak  etkileyebilmektedir.
Niikleik asit bazli tedavilerin aksine,
bircok SMIRNA'nin molekiil agirlig
disiiktiir (genellikle <1 KDa) ve oral
yolla  uygulanabilmektedir, bu da
translasyonel uygulamalar i¢in Onemli
faktorlerdendir. Bununla birlikte, RNA,
spesifik olmayan baglanma ve yan
etkilerden kacinmak i¢in onu diger
RNA'lardan ayiran, O©nemli yapisal
karmasikliga sahip benzersiz bir tanima
bolgesi igermelidir. Ayrica, RNA'nin
bollugu SMIRNA'larin etkinligini
etkileyerek ¢ok diisiik diizeyde eksprese
edilen IncRNA'"lar1 hedeflerken
potansiyel bir sorun olusturabilmektedir.
Burada belirtilen zorluklara ragmen,
klinik  6ncesi  calismalarda  bir¢ok
SMIRNA tanimlanarak dogrulanmistir ve
2020 yilinda Risdiplam adli ilag (oral
yoldan alinabilen, antibiyotik olmayan
bir SMIRNA), spinal miiskiiler atrofi
tedavisi icin FDA onayr almistir.
ncRNA'lar ayrica SMIRNA'larla
basariyla hedeflenmistir. Yapilan iki
calisma, eroin ve kokain kullanicilarinin
beyninde ve morfinle tedavi edilen
ratlarda degistirilmis bir IncRNA olan
MALATI1 icin SMIRNA"ar1
tanimlamisgtir. Diger calismalarda,
smifinda ilk klinik asamadaki kinolon
bilesigi olan ABX464'in, madde
kullanim bozuklugu modellerinde 1iyi
calisilmig bir hedef olan miR-124'in
ekspresyonunu arttirdigi bulunmustur. Bu
molekiill, faz I doz  giivenlik
denemesinden ve faz lla  klinik
calismalarindan gegmis olup; ABX464
esas olarak HIV ve iilseratif kolit
hastaliginda calisilmis olmasina ragmen,
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maddeye baglh norodavranigsal
adaptasyonlar1 azaltmak icin beyindeki
miR-124 ekspresyonunu yukar1 yonde
regiile etmek i¢in de kullanilabilmektedir.
NP-C86, kokain arama davranislariyla
iligkilendirilen bir IncRNA olan IncRNA
Gasb'i  stabilize eden baska  bir
SMIRNA'dir. Son olarak, madde
kullanim bozuklugu ile bilinen bir
baglantis1 olan miRNA'lar olan let-7
ailesi, LIN28 ad1 verilen RNA baglayici
proteinler tarafindan bastirilmaktadir.
Son zamanlarda Wang ve ark. LIN28'in
altt kiigiik molekiil engelleyicisini ve
ardindan let-7 baskilanmasini basariyla
tammlamis  olmakla  birlikte  bu
calismalar, ncRNA'lar1 SMIRNA'larla
hedeflemenin uygulanabilir bir yaklagim
oldugunu ve madde kullanim
bozuklugunda potansiyel bir faydaya
sahip olabilecegini gostermektedir (4).

4. Kodlama Yapmayan RNA
Terapotikleri icin Dagitim
Sistemleri

Birgok ilerlemeye ragmen, merkezi sinir
sistemi hastaliklariin niikleik asit bazl
ilaglarla tedavisi, kan-beyin bariyeri
nedeniyle biiyiikk bir zorluk olmaya
devam etmektedir. Beynin kilcal endotel
hiicreleri arasindaki siki baglantilardan
olusan  kan-beyin  bariyeri, biiyik
molekiillii terapotiklerin beyin
parankimine girmesini engellediginden,
arastirmacilar, bu sorunu ¢ozmek igin
intravendz, intratekal veya intranazal
uygulama yollariyla beyne girebilen
cesitli RNA  dagitim sistemleri
geligtirmigtir. ~ Viral  vektorler — ve
nanopartikiil tastyici sistemler, ncRNA
terapotiklerinin beyne iletilmesi i¢in en
umut verici stratejilerden bazilaridir (4).

4.1. Viral Vektorler

Klinik  o6ncesi  ¢alismalarda, niikleik
asitlerin  beyin  hiicrelerine  yiiksek
verimlilikle aktarilmasinda viral vektorler
yaygin olarak kullanmilmaktadir  (64).
Niikleik asitleri tasimak i¢in en yaygin
olarak kullanilan viral vektorler,

503

adenovirlis, adeno-iligkili viriis (adeno-
associated virus, AAV) ve lentiviriis
vektorleridir (65). Sinirbilim
aragtirmalarinda, farkli serotipler farkl
beyin hiicrelerinin ve projeksiyona 0zgii
yollarin transdiiksiyonuna izin verdigi i¢in
AAV’ler oOzellikle popiilerdir.  Viral
vektorlerin bir diger avantaji, hiicre tipine
0zgili destekleyicileri kullanarak hastalikla
iligkili ~ beyin  hiicrelerini  hedefleme
yetenegidir. Bununla birlikte, ncRNA'lar1
manipiile etmek ig¢in viral vektorleri
kullanan madde kullanim bozuklugu ile
ilgili ¢aligmalarin biiylik ¢ogunlugu, bunu
dogrudan beyin enjeksiyonlar1 yoluyla
yapmistir; ancak bu klinik kullanimi sinirl
olabilecek bir yaklasimdir (4). Son
zamanlarda arastirmacilar, beyni daha
uygun uygulama yollariyla hedef alabilen
viral vektdrler gelistirmistir.  Ornegin,
yapay bir miRNA’y1 eksprese eden bir
AAV’nin intratekal enjeksiyonu, insan
olmayan primatlarda hicbir yan etki
gozlemlenmeyen giiglii gen susturmasi ile
sonuglanmigtir  (66). Bircok ¢alisma,
intratekal veya intravendz uygulama
yollart yoluyla ncRNA'larin viral aracil
merkezi sinir sistemi dagitimim
arastirmistir (67,68). Parkinson hastaligs,
Alzheimer hastaligi, Batten hastaligi ve
Canavan hastaligi hastalarinda AAV’nin
kullanildigr ¢ok sayida klinik ¢alisma
yurltilmistir veya devam etmektedir
(69). Sonug olarak, patojenik olmayan
viral vektorler, ncRNA hedefli beyin
iletimi icin giiglii bir secenek sunmaktadir
ve madde kullanim bozuklugu olan
hastalarda daha fazla takip edilmesi
gerekmektedir (4).

4.2. Nanopartikiiller

ncRNA  terapdtiklerinin = nanopartikiil
aracitli  dagittimi, madde  kullanim
bozuklugu tedavisi i¢in umut verici bir
yaklagimdir 4. Nanopartikiiller,
ayarlanabilir salim hizi, biyouyumluluk,
smirli  toksisite, beyine niifuz etme
yetenekleri ve hiicre tipine 6zel dagitim
icin ayarlanabilir yilizey modifikasyonlar
dahil olmak {izere bircok dzellige sahiptir
(70). Polimerik, inorganik, eksozom ve
lipid bazli nanopartikiiller dahil olmak
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iizere bircok farkli nanotasiyict smufi,
merkezi sinir sistemi hastalik modellerinde
basarili sonuglar ortaya konmustur (71-73).
Birden fazla hastalik  durumundaki
giivenlik ve etkinliginin bir gostergesi
olarak, Pfizer-BioNTech ve Moderna
COVID-19 agilarmin (her ikisi de mRNA
iletimi  i¢in  lipid  nanopartikiillerini
kullanir) ve siRNA ilac1 Patisiran'in son
onaylart da dahil olmak fzere gesitli
nanopartikiil formiilasyonlar1t FDA onay1
almistir (4). Sistemik uygulama yoluyla
nanopartikiil aracili beyin iletimi devam
eden bir zorluk olsa da, miRNA mimik ve
antimiR kapsiillii nanopartikiiller, sistemik
uygulamay1 takiben bir¢ok merkezi sinir
sistemi hastalig1 modelinde beyni basariyla
hedeflemistir  (74). Ornegin, miR-124
yiklii hiicre dis1 keseciklerin kokainle
tedavi edilen farelere burun iginden
verilmesi, beyine alimin basarili olarak
gerceklestirilmesiyle ~ ve  inflamatuar
belirteglerin ~ ortadan  kaldirilmasiyla
sonuclanmigtir  (75). Niikleik asitlerin
beyne iletilmesine yonelik daha yeni bir
strateji, kan-beyin bariyeri  boyunca
taginmay1 kolaylagtiran nanopartikiillere
yiizey modifikasyonlar1 eklemektir (76).
Arastirmacilar, beyindeki GLUT-1 adi
verilen Onemli bir glikoz tasiyicisina

baglanan seker kapli polimerik
nanopartikiiller ~ kullanarak, intravendz
uygulamayi takiben beyindeki kodlayan ve
kodlamayan transkriptleri basariyla

hedeflemistir (77). Diger c¢aligmalarda,
ylizeye transferrin  baglayic1  ligand
eklenmis eksozomlar, intravendz
enjeksiyondan sonra antimiR'leri sigan
beynine etkili bir sekilde iletmistir.
Niikleik asit yiiklerinin beyine sistemik
olarak iletilmesi, kuduz viriisii glikoprotein
(Rabies  virus  glycoprotein, RVG)
eksozomlar1 ve lipozomlari, transferrin
hedefli  siklodekstrinler,  anjiyopep-2
hedefli  lipid ve  polimer  bazh
nanopartikiiller ve kalsiyum fosfat lipid
nanopartikiilleri kullanilarak da
gergeklestirilmistir (78,79). Bu nedenle,
beyine  niikleik  asitleri iletebilen
nanoformiilasyonlarin sayisinin artmaya
devam etmesiyle, ncRNA nanotasiyici
sistemlerin, madde kullanim bozuklugu
modellerinde  yapilacak daha fazla
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arastirmay1 ortaya
diistintilmektedir (4).

cikaracagi

5. Tartisma ve Sonug

Ortadan kaldirilmasina yonelik yogun
cabalara ragmen, hem yasal hem de yasa
dist  uyusturucu ve uyarict madde
bagimlilig1 diinya ¢apinda énemli bir halk
sagligi sorunu olmaya devam etmektedir.
Kullanilan psikoaktif maddeler kan-beyin
bariyerini gegcerek beynin  kimyasal
dengesini gecici ve/veya kalict olarak
degistirebilmektedir. Kan-beyin bariyeri,
kant beyin dokusundan ayiran bir
bariyerdir ve ksenobiyotiklerin  beyne
dagitimim biyiik bir zorluk haline getiren
ozelliklere sahiptir. Bu sorunun ¢oziimii
icin kan-beyin bariyerini asabilecek ve
ilaglarin etkinligini artirabilecek
stratejilerin ~ gelistirilmesi  6nemli  rol
oynamaktadir. Biyolojik ilaglardaki son
gelismeler sayesinde genetik
bozukluklardan HIV enfeksiyonuna ve
cesitli kanserlere kadar bir dizi hastalik
icin glinlimiizde ¢ok sayida RNA bazl
terapotik, klinik olarak arastirilmaktadir.
Madde kullanim bozuklugu igin ncRNA
terapotik  gelisiminin  bugline  kadar
katettigi yol dikkate alindiginda, alam
ileriye tagimak icin ¢esitli konularin ele
alinmas1 gerektigi ortaya ¢ikmaktadir. flk
olarak, gelecekte klinik Oncesi ve klinik
deneylere ilave olarak karmasik veya ¢oklu
madde kullanim bozuklugu modelleri
gelistirilerek  ncRNA'lar1  hedefleyen
fonksiyonel c¢alismalarin yapilmasi, en
yiiksek translasyon potansiyeline sahip
ncRNA hedeflerini belirlemek igin gerekli
olacaktir. Calismalardan elde edilen sinirlt
veriler  bazi  ncRNA'larin  yetersiz
yorumlanmasina neden olabilmektedir. Bu
nedenle, madde kullanim bozuklugu ile
iliskili ncRNA'larin terapétik olarak takip
edilmeden oOnce kapsamli bir gekilde
tanimlanmas1 ve gercek ncRNA'lar olarak

dogrulanmasi gerekmektedir. Bu
baglamda, terapotik geligimi
kolaylastirmak amacuyla, ncRNA

hedeflerini tahmin etmek, karakterizasyona
ve giivenlige yardimecr olmak igin ¢ok
sayida biyoinformatik arag
olusturulmustur. Farkli  hiicre tiirleri,
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madde kullanim bozuklugu baglaminda zit
etkiler gosterebilmektedir. Dolayisiyla en
umut verici nNcCRNA hedeflerini belirlemek
tizere hiicre tipine Ozgli c¢alismalarin
yapilmasma ihtiyag duyulmaktadir. Bu
alandaki en biiyilk bosluklardan biri de
RNA terapotiklerinin yalmizca ilgili organ
ve hiicreye degil, ayn1 zamanda hiicre i¢i
fonksiyonlarin1  gergeklestirmek  iizere
hiicre zar1 boyunca iletilmesine dair
aragtirmalardir.  Klinik Oncesi  deneysel
modellerde RNA bazli terapotiklerin
dogrudan beyne enjekte edilmesi yerine,
aragtirmacilarin  ncRNA tedavileri igin
klinik olarak ilgili uygulama yollarini test
etmeleri  tesvik  edilmektedir. Ortaya
koyulan ¢ok sayida ¢alismada, kan-beyin
bariyerinden kolayca gegisi saglayan
intranazal uygulamanin gelecekte 6nem arz
edecegi vurgulanmaktadir. Gergeklestirilen
klinik oOncesi ve Kklinik c¢alismalarda,
modifiye edilmis ASO'larin, siRNA'larin
ve nanopartikiil igeren niikleik asitlerin
intratekal  enjeksiyon  uygulamalariin
yiikksek verimle beyin taginimi sagladigi
dikkat c¢ekmektedir. Bu durumda, elde
edilen bu sonuglarin madde kullanim
bozuklugu deneylerinde de kullanilmasi
yerinde bir yaklagim olacaktir.

Madde kullanim bozuklugu ile ilgisi
olabilecek klinik asamadaki niikleik asit
bazli terapotiklerin yeniden kullanilmasi
veya test edilmesi, bu alan ileriye tagimak
icin gelecekte yapilabilecek bir bagka
stratejidir. Ornegin, birgok sirket madde
kullanim bozukluguna bagli miRNA’lar
hedef alan miRNA mimikleri veya anti-
miR'yi gelistirmistir. Bununla birlikte,
"RNA-targeted Bloactive ligaNd Database
(R-BIND) ve infoRNA" adli SMIRNA
veritabanlarinin, madde kullanim
bozuklugu ile ilgili ncRNA'lar1 hedef alan
bilesikleri tanimlamak icin

KAYNAKLAR

1. Hastings ML, Krainer AR. RNA
therapeutics. RNA. 2023;29:393-5.

2. Zogg H, Singh R, Ro S. Current advances in
RNA therapeutics for human diseases.
International Journal of Molecular Sciences.
2022;23:2736.

505

kullanilabilecegi onerilmektedir.
Dolayisiyla, kiigiik molekiillerin  tipik
olarak niikleik asitlere kiyasla daha iyi bir
fizikokimyasal profile sahip olmasi,
Onerilen bu goristin ilgi ¢ekici bir
translasyon yaklagimi oldugunu
gostermektedir. Bu veritabanlarinin aym
zamanda klinik olarak test edilmis kii¢iik
molekiillerden olustugu  ve hizh
translasyon uygulamalar1 i¢in ilacin
yeniden kullanilmasina olanak sagladig
bilinmektedir.

ncRNA'y1 hedefleyen terapotiklerde ele
alinmas1 gereken bir diger onemli konu
dozajdir, ¢iinkii birgok ncRNA caligmast
Ongoriilemeyen yan etkilere yol acabilecek
suprafizyolojik konsantrasyonlar
kullanmistir.  Ornegin, yiiksek dozda
miRNA  mimikleri, RNA  kaynakli
susturum  kompleksini  (RNA induced
silencing complex, RISC) doyurarak hedef
dis1 etkilere neden olabilmekte, potansiyel
olarak ilgisiz miRNA’larin aktivitesini
bloke ederek bir dizi yan etkiyi
tetikleyebilmektedir. Klinik c¢aligmalarda
bir 6n  kosul olarak, gelecekte
gerceklestirilecek deneylerin farkl
kosullarda, ncRNA terapoétiklerinin doza
bagli hedef i¢i ve hedef dis1 etkilerini
ortaya koymasi gerekmektedir. Kuskusuz
benzer  stratejiler, madde  kullanim
bozuklugu calismalarinda etkinlik ve
giivenlik agisindan da arastirilmasi gereken
hususlardir. Son olarak, RNA bazh
terapotiklerin yiiksek fiyati, zellikle bu
pahali ilaglar1 satin almak icin yeterli
maddi imkana sahip olmayan madde
kullanim bozuklugu olan hastalar igin ele
almmasi gereken bir diger konudur. Bu
endiseleri gidermeye yonelik devam eden
cabalar, madde kullanim bozuklugunda
ncRNA tedavilerinin kapisini
aralayacaktir.

3. Zhu Y, Zhu L, Wang X, Jin H. RNA-based
therapeutics: an overview and prospectus. Cell
death & disease, 2022;13:644.

4. Seyednejad SA, Sartor GC. Noncoding RNA
therapeutics for substance use
disorder. Advances in drug and alcohol
research, 2022;2:10807.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Madde Kullanim Bozuklugunda RNA Terapétikleri

Yamada Y. Nucleic acid drugs—current
status, issues, and expectations for
exosomes. Cancers, 2021;13(19):5002.

Zhao Y, Qin F, Han S, Li S, Zhao Y, Wang H,
Tian J, Cen X. MicroRNAs in drug addiction:
Current status and future perspectives.
Pharmacology & Therapeutics,
2022;236:108215.

Sartor GC, St. Laurent Il G, Wahlestedt C.
The emerging role of non-coding RNAs in
drug addiction. Frontiers in  genetics,
2012;3:106.

Quinn RK, James MH, Hawkins GE, Brown
AL, Heathcote A, Smith DW, ... & Dayas, CV.
Temporally specific miRNA  expression
patterns in the dorsal and ventral striatum of
addiction-prone rats. Addiction biology,
2018;23(2):631-642.

United Nations Office on Drugs and Crime
(UNODC). World Drug Report 2023. ISBN:

9789210028233, Available from:
https://www.unodc.org/res/WDR-
2023/WDR23_Exsum_fin_SP.pdf. [cited

2023 Sep 19].

Hu Y, Salmeron BJ, Krasnova IN, Gu H, Lu
H, Bonci A, Cadet JL, Stein EA, Yang Y.
Compulsive drug use is associated with
imbalance of orbitofrontal-and prelimbic-
striatal  circuits in  punishment-resistant
individuals. Proceedings of the National
Academy of Sciences, 2019;116(18): 9066-
9071.

Understanding Drug Use and Addiction
DrugFacts. Auvailable from:
https://nida.nih.gov/publications/drugfacts/und
erstanding-drug-use-addiction [cited 2023 Sep
19].

Sampedro-Piquero P, Santin L, Castilla-Ortega
E. Aberrant brain neuroplasticity and function
in drug addiction: a focus on learning-related
brain  regions. Behavioral ~ Neuroscience,
2019;1-24.

Gowen AM, Odegaard KE, Hernandez J,
Chand S, Koul S, Pendyala G, Yelamanchili
SV. Role of microRNAs in the
pathophysiology of addiction. Wiley
Interdisciplinary Reviews:
RNA, 2021;12(3):e1637.

Sharma V, Misteli T. Non-coding RNAs in
DNA damage and repair. FEBS letters,
2013;587(13):1832-1839.

Xuan C, Yang E, Zhao S, Xu J, Li P, Zhang Y,
Jiang Z, Ding X. Regulation of LncRNAs and
microRNAs in neuronal development and
disease. Peer]J, 2023;11:€15197.

Sridharan K, Gogtay NJ. Therapeutic nucleic
acids: current clinical status. British journal of
clinical pharmacology, 2016;82(3):659-672.
Bhaskaran M, Mohan M. MicroRNAs: history,
biogenesis, and their evolving role in animal
development and disease. Veterinary
pathology, 2014;51(4):759-774.

Sessa F, Maglietta F, Bertozzi G, Salerno M,
Di Mizio G, Messina G, Montana A, Ricci P,

506

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Pomara C. Human brain injury and miRNAs:
an experimental study. International Journal of
Molecular Sciences, 2019;20(7): 1546.

Cuesta S, Restrepo-Lozano JM, Popescu C,
He S, Reynolds LM, lIsrael S, Hernandez G,
Rais R, Slucher BS, Flores, C. DCC-related

developmental effects of abused-versus
therapeutic-like ~ amphetamine doses in
adolescence. Addiction biology,

2020;25(4):12791.

Chand S, Gowen A, Savine M, Moore D,
Clark A, Huynh W, Wu N, Odegaard K,
Weyrich L, Bevins RA, Fox HS, Pendyala G,
Yelamanchili, SV. A comprehensive study to
delineate the role of an extracellular vesicle-
associated  microRNA-29a in  chronic
methamphetamine use disorder. Journal of
Extracellular Vesicles, 2021;10(14):e12177.
Lee S, Woo J, Kim YS, Im HI. Integrated
miRNA-mRNA analysis in the habenula
nuclei  of mice intravenously  self-
administering  nicotine. Scientific  reports,
2015;5(1):12909.

Shi X, Li Y, Yan P, Shi Y, Lai J. Weighted
gene co-expression network analysis to
explore the mechanism of heroin addiction in
human nucleus accumbens. Journal of Cellular
Biochemistry, 2020;121(2):1870-1879.
Asimes A, Kim CK, Rao YS, Bartelt K, Pak
TR. microRNA expression profiles in the
ventral  hippocampus  during  pubertal
development and the impact of peri-pubertal
binge alcohol exposure. Non-coding
RNA, 2019;5(1):21.

Gowen AM, Odegaard KE, Hernandez J,
Chand S, Koul S, Pendyala G, Yelamanchili
SV. Role of microRNAs in the
pathophysiology of addiction. Wiley
Interdisciplinary Reviews: RNA,
2021;12(3):e1637.

Chandrasekar V, Dreyer JL. microRNAs miR-
124, let-7d and miR-181a regulate cocaine-
induced plasticity. Molecular and Cellular
Neuroscience, 2009;42(4):350-362.

Xu W, Zhao M, Lin Z, Liu H, Ma H, Hong Q,
Gui D, Feng J, ZhouW. Increased expression
of plasma hsa-miR-181a in male patients with
heroin addiction use disorder. Journal of

clinical laboratory
analysis, 2020;34(11):e23486.
Viola TW, Heberle BA, Zaparte A,

Sanvicente-Vieira B, Wainer LM, Fries GR,
Grassi-Oliveira  R. Peripheral blood
microRNA levels in females with cocaine use
disorder. Journal of psychiatric
research, 2019;114:48-54.

Gu W), Zhang C, Zhong Y, Luo J, Zhang CY,
Zhang C, Wang C. Altered serum microRNA
expression profile in subjects with heroin and
methamphetamine use
disorder. Biomedicine&Pharmacotherapy, 202
0;125:109918.

Bahi A, Dreyer JL. Striatal modulation of
BDNF expression using micro RNA 124a-



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Osmangazi Tip Dergisi 2024

expressing lentiviral vectors impairs ethanol-
induced conditioned-place preference and
voluntary alcohol  consumption. European
Journal of Neuroscience, 2013;38:2328-2337.
Chandrasekar V, Dreyer JL. Regulation of
MiR-124, Let-7d, and MiR-181a in the
accumbens affects the expression, extinction,
and reinstatement of  cocaine-induced
conditioned place preference.
Neuropsychopharmacology. 2011;36:1149-64.
Hollander JA, Im HI, Amelio AL, Kocerha J,
Bali P, Lu Q, Willoughby D, Wahlestedt C,
Conkright MD, Kenny PJ. Striatal microRNA
controls cocaine intake through CREB
signalling. Nature. 2010;466:197-202.

Jia M, Wang X, Zhang H, Ye C, Ma H, Yang
M, Li Y, Cui C. MicroRNA-132 in the adult
dentate gyrus is involved in opioid addiction
via modifying the differentiation of neural
stem cells. Neuroscience bulletin.
2019;35:486-96.

Mavrikaki M, Anastasiadou E, Ozdemir RA,
Potter D, Helmholz C, Slack FJ, Chartoff EH.
Overexpression of miR-9 in the nucleus
accumbens  increases  oxycodone  self-
administration.  International  Journal of
Neuropsychopharmacology. 2019;22:383-93.
Jung Y. “Coding” Is Not Enough: The Role of
Long “Noncoding” RNA for Cocaine
Addiction. Biological
Psychiatry, 2020;88:e45-e47.

Li Z, Zhao W, Wang M, & Zhou X. The role
of long noncoding RNAs in gene expression
regulation. Gene  Expression  Profiling in
Cancer, 2019;1-17.

Zhou Z, Lin Z, Pang X, Tarig MA, Ao X, Li
P, & Wang J. Epigenetic regulation of long
non-coding RNAs in gastric
cancer. Oncotarget, 2018;9:19443.

Zhu 'L, Zhu J, Liu Y, Chen Y, Li Y, Huang L,
Chen S, Li T, Dang Y, Chen, T.
Methamphetamine induces alterations in the
long non-coding RNAs expression profile in
the nucleus accumbens of the mouse. BMC
neuroscience, 2015;16:1-13.

Xu H, Brown AN, Waddell NJ, Liu X,
Kaplan GJ, Chitaman JM., Stockman V,
Hedinger RL, Adams R, Abreu K, Shen L,
Neve R, Wang Z, Nestler EJ, Feng J. Role of
long noncoding RNA Gas5 in cocaine
action. Biological psychiatry, 2020;88:758-
766.

Xu S, Zhou L, Ponnusamy M, Zhang L, Dong
Y, Zhang Y, Wang Q, Liu J & Wang K. A
comprehensive review of circRNA: from
purification and identification to disease
marker potential. PeerJ, 2018;6:e5503.

Pinson MR, & Miranda RC. Noncoding RNAs
in development and teratology, with focus on
effects of cannabis, cocaine, nicotine, and

ethanol. Birth defects
research, 2019;111:1308-1319.
Huang S, Yang B, Chen BJ, Bliim N,

Ueberham U, Arendt T, & Janitz M. The

507

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

emerging role of circular RNAs in
transcriptome

regulation. Genomics, 2017;109: 401-407.

Lin YC, Lee YC, Chang KL & Hsiao KY.
Analysis of common targets for circular
RNAs. BMC bioinformatics, 2019;20:1-6.

Bak RO & Mikkelsen JG. miRNA sponges:
soaking up miRNAs for regulation of gene
expression. Wiley interdisciplinary reviews:
RNA, 2014;5:317-333.

Yu CY & Kuo HC. The emerging roles and
functions of circular RNAs and their
generation. Journal of biomedical
science, 2019;26:1-12.

Bu Q, Long H, Shao X, Gu H, Kong J, Luo L,
Liu B, Guo W, Wang H, Tian J, Zhao Y, Cen
X. Cocaine induces differential circular RNA
expression in striatum. Translational
Psychiatry, 2019;9:199.

Vornholt E, Drake J, Mamdani M, McMichael
G, Taylor ZN, Bacanu SA, Miles MF,
Vladimirov V1. Identifying a novel biological
mechanism for alcohol addiction associated
with circRNA networks acting as potential
miRNA sponges. Addiction
biology, 2021;26:e13071.

Paudel P, Pierotti C, Lozano E, Amoah SK,
Gardiner AS, Caldwell KK, Allan AM,
Mellios N. Prenatal alcohol exposure results in
sex-specific alterations in circular RNA
expression in the developing mouse
brain. Frontiers in
Neuroscience, 2020;14:581895.

Yu H, Xie B, Zhang J, Luo Y, Galaj E, Zhang
X, Shen Q, Liu Y, Cong B, Wen D, Ma C. The
role of circTmeff-1 in incubation of context-
induced morphine craving. Pharmacological
Research, 2021;170:105722.

Shen Q, Xie B, Galaj E, Yu H, Li X, Lu Y,
Zhang M, Wen D, Ma C. CircTmeff-1 in the
nucleus accumbens regulates the
reconsolidation of cocaine-associated
memory. Brain Research
Bulletin, 2022;185:64-73.

Bu Q, Long H, Shao X, Gu H, Kong J, Luo L,
Liu B, Guo W, Wang H, Tian J, Zhao Y, Cen,
X. Cocaine induces differential circular RNA
expression in striatum. Translational
Psychiatry, 2019;9:199.

ChenY, Li X, Meng S, Huang S, Chang S, Shi
J. ldentification of Functional CircRNA-
miRNA-mRNA  Regulatory Network in
Dorsolateral Prefrontal Cortex Neurons of
Patients With Cocaine Use Disorder. Frontiers
in Molecular Neuroscience, 2022;15:839233.
Li J, Shi Q, Wang Q, Tan X, Pang K, Liu X,
Zhu S, Xi K, Zhang J, Gao Q, Hu Y, Sun J.
Profiling circular RNA in methamphetamine-
treated primary cortical neurons identified
novel circRNAs related to methamphetamine
addiction. Neuroscience Letters,
2019;701:146-153.

Li J, Sun Q, Zhu S, Xi K, Shi Q, Pang K, Liu
X, Li M, Zhang Y, Sun J. Knockdown of



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Madde Kullanim Bozuklugunda RNA Terapétikleri

METH-induced
inhibiting Bbc3
Letters,

circHomerl  ameliorates
neuronal injury through
expression. Neuroscience
2020;732:135050.

Zhao M, Wang R, Yang K, Jiang Y, Peng Y,
Li Y, Zhang Z, Ding J, Shi S. Nucleic acid
nanoassembly-enhanced RNA therapeutics
and diagnosis. Acta Pharmaceutica Sinica B.
2023;13:916-941.

Shen X, & Corey DR. Chemistry, mechanism
and clinical status of antisense
oligonucleotides and duplex RNAs. Nucleic
acids research, 2018;46:1584-1600.

Dhuri K, Bechtold C, Quijano E, Pham H,
Gupta, A, Vikram A, & Bahal R. Antisense
oligonucleotides: an emerging area in drug
discovery and development. Journal of clinical
medicine, 2020;9:2004.

Batista-Duharte A, Sendra L, Jos M, Damiana
T, Carlos 1Z, & Alifio SF. Progress in the use
of antisense oligonucleotides for vaccine
improvement. Biomolecules 2020;10:316.

Lee LK, & Roth CM. Antisense technology in
molecular and cellular bioengineering. Current
opinion in biotechnology, 2003;14:505-511.
Thakur S, Sinhari A, Jain P, & Jadhav HR. A
perspective on  oligonucleotide therapy:
Approaches to patient customization. Frontiers
in Pharmacology, 2022;13:1006304.

Meng L, Ward AJ, Chun S, Bennett CF,
Beaudet AL, & Rigo,F. Towards a therapy for
Angelman syndrome by targeting a long non-
coding RNA. Nature, 2015;518: 409-412.
Michalik KM, You X, Manavski Y,
Doddaballapur A, Zérnig M, Braun T, John D,
Ponomareva Y, Chen W, Uchida S, Boon RA,
& Dimmeler S. Long noncoding RNA
MALAT1 regulates endothelial cell function
and vessel growth. Circulation research,
2014;114:1389-1397.

Modarresi F, Faghihi MA, Lopez-Toledano
MA, Fatemi RP, Magistri M, Brothers SP,
Brug M, & Wahlestedt C. Inhibition of natural
antisense transcripts in vivo results in gene-
specific transcriptional upregulation. Nature
biotechnology, 2012;30:453-4509.

Falese JP, Donlic A, Hargrove AE. Targeting
RNA with small molecules: from fundamental
principles towards the clinic. Chemical
Society Reviews. 2021;50:2224-43.

Nectow AR, Nestler EJ. Viral tools for
neuroscience. Nature Reviews Neuroscience.
2020;21:669-81.

Lundstrom K. Viral vectors applied for RNAI-
based antiviral therapy. Viruses. 2020;12:924.
Borel F, Gernoux G, Sun H, Stock R,
Blackwood M, Brown Jr RH, Mueller C. Safe
and effective superoxide dismutase 1 silencing
using artificial microRNA in macaques.
Science Translational Medicine.
2018;10:eaau6414.

Yang B, Li S, Wang H, Guo Y, Gessler DJ,
Cao C, Su Q, Kramer J, Zhong L, Ahmed SS,
Zhang H. Global CNS transduction of adult

508

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

mice by intravenously delivered rAAVrh. 8
and rAAVrh. 10 and nonhuman primates by
rAAVrh. 10. Molecular Therapy.
2014;22:1299-309.

Martier R, Sogorb-Gonzalez M, Stricker-
Shaver J, Hiibener-Schmid J, Keskin S, Klima
J, Toonen LJ, Juhas S, Juhasova J, Ellederova
Z, Motlik J. Development of an AAV-based
microRNA gene therapy to treat Machado-
Joseph disease. Molecular Therapy-Methods
& Clinical Development. 2019;15:343-58.
Hudry E, Vandenberghe LH. Therapeutic
AAV gene transfer to the nervous system: a
clinical reality. Neuron. 2019;101:839-62.
Ross KA, Brenza TM, Binnebose AM, Phanse
Y, Kanthasamy AG, Gendelman HE, Salem
AK, Bartholomay LC, Bellaire BH,
Narasimhan B. Nano-enabled delivery of
diverse payloads across complex biological
barriers. Journal of controlled release.
2015;219:548-59.

Yang J, Luo S, Zhang J, Yu T, Fu Z, Zheng Y,
Xu X, Liu C, Fan M, Zhang Z. Exosome-
mediated delivery of antisense
oligonucleotides targeting a-synuclein
ameliorates the pathology in a mouse model of
Parkinson's disease. Neurobiology of Disease.
2021;148:105218.

Salarpour S, Barani M, Pardakhty A, Khatami
M, Chauhan NP. The application of exosomes
and exosome-nanoparticle in treating brain
disorders. Journal of Molecular Liquids.
2022;350:118549.

Tosi G, Duskey JT, Kreuter J. Nanoparticles
as carriers for drug delivery of
macromolecules across the blood-brain
barrier. Expert opinion on drug delivery.
2020;17:23-32.

Dhuri K, Vyas RN, Blumenfeld L, Verma R,
Bahal R. Nanoparticle delivered anti-miR-
141-3p  for  stroke  therapy.  Cells.
2021;10:1011.

Chivero ET, Liao K, Niu F, Tripathi A, Tian
C, Buch S, Hu G. Engineered extracellular
vesicles loaded with miR-124 attenuate
cocaine-mediated activation of microglia.
Frontiers in Cell and Developmental Biology.
2020;8:573.

Shilo M, Motiei M, Hana P, Popovtzer R.
Transport of nanoparticles through the blood—
brain barrier for imaging and therapeutic
applications. Nanoscale. 2014;6(4):2146-52.
Zhou Y, Zhu F, Liu Y, Zheng M, Wang Y,
Zhang D, Anraku Y, Zou Y, Li J, Wu H, Pang
X. Blood-brain barrier—penetrating SiRNA
nanomedicine  for  Alzheimer’s  disease
therapy. Science advances. 2020;6:eabc7031.
Alvarez-Erviti L, Seow Y, Yin H, Betts C,
Lakhal S, Wood MJ. Delivery of siRNA to the
mouse brain by systemic injection of targeted
€X0S0mes. Nature biotechnology.
2011;29:341-5.

Chen L, Watson C, Morsch M, Cole NJ,
Chung RS, Saunders DN, Yerbury JJ, Vine



Osmangazi Tip Dergisi 2024

KL. Improving the delivery of SOD1 antisense
oligonucleotides to motor neurons using
calcium phosphate-lipid nanoparticles.
Frontiers in neuroscience. 2017;11:476.

Etik Bilgiler

Etik Bilgiler Etik Kurul Onayi: Bu makale bir derleme
yazist oldugu i¢in Etik Kurul Onay1 alinmasina gerek
yoktur.

Telif Hakki Devir Formu: Yazar tarafindan Telif Hakki
Devir Formu imzalanmustir.

Hakem Degerlendirmesi: Hakem degerlendirmesinden
gecmistir.

Yazar Katkilari: Konsept: SAA, SM. Tasarim: SAA,
SM. Veri Toplama veya Isleme: SAA, SM. Analiz veya
Yorum: SAA, SM. Literatiir Taramasi: SAA, SM.
Yazma: SAA, SM.

Cikar Catismas Bildirimi: Yazar ¢ikar catismasi
olmadigini beyan etmistir.

Destek ve Tesekkiir Beyam: Bu galigma Istanbul
Universitesi-Cerrahpasa Bilimsel Arastirma Projeleri
Koordinatorliigii’'niin TDK-2020-35144 numarali projesi
ile desteklenen doktora tezi kapsaminda iretilmistir.

©Copyright 2024 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2024 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.

509



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

	DERGİ KÜNYE
	Tıp Kapak 46-3 Kapak
	TIP DERGİSİ KÜNYE düzenelme
	içindekiler

	1 OM Comparison of Polystemia Vera Patients Diagnosed Before and After the Updated Diagnostic Criteria-1
	2 OM Results Of Preference Of Subureteric Injection Or Ureteroneocystostomy As The Initial Or Subsequent Surgical Intervention In Vesicoureteral Reflux
	3 OM Evaluation of the factors affecting disease progression in children with predialysis chronic kidney disease-1.
	4 OM Olası Bir Depremde Sağlık Sistemi Dayanıklılığının Değerlendirilmesi İstanbul Örneği -1
	5 OM Kadına Yönelik Partner Şiddeti Hakkındaki Mitlerin Kabulü Ölçeği’nin Türkçe Geçerlik ve Güvenirlik Çalışması edited
	6 OM Elevated Serum Levels of Inducible Nitric Oxide Synthase, Monocyte Chemoattractant  Protein-1, And Cyclooxygenase-2 In Patients with Lung Cancer (1) (1)
	07 OMThe Treatment of Steroid-Refractory Severe Gastrointestinal Acute Graft-Versus-Host Disease in Children after Allogeneic Hematopoietic Stem Cell Transplantation A Single-Center Experience
	08 OM Warthin tumor  Assessment of association with salivary gland and non-salivary gland malignant tumors via clinicopathological and radiological data-1
	9 OM Evaluation of Clinical and Etiological Characteristics of Cases with Pediatric Lymphadenopathy-1
	10 OM Evaluation of the effect of Age-Related Macular Degeneration type and stage on the risk of Parkinson’s disease (1)
	11 OM Hastane Acil Durumlarının Analizi Mavi Kod Çağrıları Üzerine Bir Araştırma-1
	12 OM Comparison of Allergic Diseases in terms of Anxiety, Depression and Quality of Life-1
	13 OM Çocuklarda Periferik Fasiyal Sinir Paralizisi ve Obezite Tesadüften Fazlası mı-1
	14 OM İnsülinin Sinaptik Plastisitedeki Rolü Uzun Dönemli Baskılanma
	15 OM The health-related physical fitness of university female students with and without generalized joint hypermobility A case-control study
	16 OLGU- From The Perspective of The Core Competency of Community Orientation in Family Medicine Two Cases of Gilbert Syndrome in The Same Family
	17 OLGU Serebral Palsili Yetişkin Hastalara Göğüs Hastalıkları Kliniğinde Yaklaşım 4 Olgu ile Birlikte-1
	18 OLGU A Rare Case of Concurrent Pneumoretroperitoneum, Pneumomediastinum, Pneumothorax and Subcutaneous Emphysema Seen After Colonoscopy
	19 DERLEME_RNA Dünyasından Kliniğe Madde Kullanım Bozuklukları için RNA Terapötikleri



