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

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

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

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

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

ilerletme degerlendirmesi],

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

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

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

Etik

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

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

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

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

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

olusmalidir.

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

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

Bashk Sayfasi

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

Yazar(lar)

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

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

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

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

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

Sekil ve Fotograflar

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



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

Tablolar

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

Kaynaklar

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

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

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

Sadece elektronik basili kitap:

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

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

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

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

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

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

Bildiriler, Konferans Notlari

Chasman J, Kaplan RF. The effects of occupation on
preserved cognitive functioning in dementia. Poster
session presented at: Excellence in clinical practice,
4th Annual Conference of the American Academy of
Clinical Neuropsychology; 2006 Jun 15-17;
Philadelphia, PA.
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Research Article / Arastirma Makalesi

25-Hydroxyvitamin D Levels in Preterm Infants <32
Weeks Gestational Age and Risk of Late Onset
Neonatal Sepsis

Gebelik Yasi <32 Hafta Olan Prematiire Bebeklerde 25-Hidroksivitamin D Diizeyleri ve Geg Baslangi¢l Sepsis

Riski

'Erbu Yarci,’Emre Baldan

'Dortgelik Cocuk Hastanesi Yenidogan
Klinigi, Bursa, Tiirkiye Abstract

*Dértgelik Cocuk Hastanesi Cocuk Saglig

. . The aim of this study was to evaluate neonatal vitamin D status and effect of vitamin D levels on the development of late-onset sepsis (LOS) in preterm
ve Hastaliklar1 Klinigi, Bursa, Tiirkiye udy w valu 1 u 1 v velop: psis (LOS) in p;

infants with a gestational age of <32 weeks. Newborns having a gestational age of <32 weeks with culture proven LOS consisted the study group,
whereas the control group consisted of gestational age matched newborns hospitalized in the neonatal critical care unit with no evidence of clinical or
laboratory infection. 58 (47.5%) had culture proven LOS (study group), while 64 (52.5%) had no signs or symptoms of sepsis (control group). Median
25-hydroxyvitamin D (25-OHD) levels of study group was significantly lower than the median 25-OHD levels of the control group (10.2 ng/ml vs 18.3
ng/ml; p=0.0001). Statistically significant higher rates of low vitamin D levels (25-OHD level <15 ng/ml) were observed in the study group compared
to control group (50/58, 86% vs 23/64, 36%; p=0.0001). Preterm infants with low 25-OHD levels were 15.2 (95% confidence interval (CI):5.14-45.10;
p=0.0001) times more likely to experience LOS compared with the preterm infants with normal 25-OHD levels. Up to now, there is no established
optimal 25-OHD level for adequate immune function for preventing neonatal sepsis in both term and preterm infants, but in this study preterm infants
with LOS were found to have significantly lower 25-OHD levels compared to preterm infants at the same gestational age without LOS and low 25-OHD
levels seem to increase risk of neonatal LOS.

Keywords: 25-hydroxyvitamin D, preterm infant, season, late-onset sepsis

Bu galismanin amaci, gebelik yag1 <32 hafta olan prematiire bebeklerde D vitamini diizeyinin ge¢ baslangicli sepsis gelisimine etkisini degerlendir-
mektir. Caligma grubunu gestasyon yag1 <32 hafta olan ve kiiltiir ile kanitlanmig ge¢ baslangicli sepsis saptanan yenidoganlar olustururken, yenidogan
yogun bakim iinitesinde yatan, <32 gebelik haftas olan ve klinik veya laboratuvar enfeksiyon bulgusu olmayan yenidoganlar kontrol grubunu olus-
turmaktadir. 58'inde (%47,5) kiiltiirle kanitlanmus geg baglangighi sepsis (galisma grubu) varken, 64'iinde (%52,5) sepsis belirti veya semptomu yoktu
(kontrol grubu). Calisma grubunun ortanca 25-hidroksivitamin D (25-OHD) seviyeleri, kontrol grubunun ortanca 25-OHD seviyelerinden anlamli
derecede disiiktii (10,2 ng/ml'ye kargin 18,3 ng/ml; p=0,0001). D vitamini diizeyi diisitk bebeklerin oran1 ¢alisma grubunda kontrol grubuna kiyasla
istatistiksel anlamli olarak daha yiiksek (25-OHD diizeyi <15 ng/ml) bulundu (50/58, %86'ya karsin 23/64, %36; p=0,0001). 25-OHD diizeyi diisiik
Correspondence; olan prematiire bebeklerin, normal 25-OHD diizeyine sahip prematiire bebeklere kiyasla ge¢ baglangigh sepsis yasama olasiligi15.2 (%95 giiven ara-
Erbu YARCI hig1 (GA):5,14-45,10; p=0,0001) kat daha fazlaydi. Prematiire ve term yenidoganlarda neonatal sepsisin onlenmesi igin yeterli bagisiklik fonksiyonu
Dértcelik Cocuk Hastanesi i¢in belirlenmis bir optimal 25-OHD seviyesi yoktur ancak bu ¢alismada geg baglangighi sepsisi olan prematiire bebeklerin, erken baslangi¢h sepsisi
i R . olmayan prematiire bebeklere kiyasla 6nemli 6l¢iide daha diisiik 25-OHD diizeylerine sahip oldugu ve diisiik 25-OHD seviyelerinin yenidoganin geg
Yenidogan Klinigi, Bursa, Tiirkiye baglangicl sepsis riskini arttirdigi bulunmustur.
e-mail- erbuyarci@yahoo.com Anahtar Kelimeler: 25-hidroksivitamin D, preterm bebek, mevsim, geg basglangi¢h sepsis
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Vitamin D Levels and Late-Onset Sepsis in Preterm Infants

1. Introduction
Neonatal sepsis is a clinical syndrome
characterized by systemic signs and
symptoms of an infection with a specific
agent grown in blood culture in the first
month of life. It is also a major cause of
morbidity and mortality in preterm infants.
The incidence of neonatal sepsis ranges from
one to eight neonates per 1000 live births (1).
According to the onset of clinical findings of
sepsis, neonatal sepsis could be classified as
early-onset (EOS), late-onset (LOS), or very
late-onset sepsis (2).

Vitamin D has a key role in immune function.
Recent research has suggested that vitamin D
plays a role in promoting the normal function
of the innate and adaptive immune systems
(3). Vitamin D is a lipid-soluble steroid
hormone best known for its role in calcium
homeostasis and bone health in both children
and adults (4). However, it has been the
subject with great interest because of its “non-
classical” actions in tissues unrelated to
calcium homeostasis, particularly in the
regulation of both innate and adaptive
immune system (5). In addition, vitamin D
supplementation has been shown to reduce
infections in children and to aid in the
prevention of autoimmune disorders (6).

The association of vitamin D deficiency and
sepsis has been reported in neonates;
however, there is limited data on the
association of LOS and vitamin D deficiency
in preterm infants (5,7).The aim of this study
was to evaluate neonatal vitamin D status and
effect of vitamin D levels on the development
of LOS in preterm infants with a gestational
age of <32 weeks. The association between
LOS and severity of vitamin D deficiency was
secondary outcome of this study.

2. Materials and Methods

This single center retrospective cohort study
was conducted between April 2019 and April
2021 at Dortcelik Children’s Hospital. The
research has been complied with all the
relevant national regulations, institutional
policies and in accordance the tenets of the
Helsinki Declaration, and has been approved
by the authors' institutional review board or
equivalent committee. Parental informed

consent was obtained from each patient
included in the study.

Our center does not have an obstetrics and
gyneacology clinic and no births can be given.
The patients included in the study consisted of
preterm infants born in externally and referred
to our hospital. Newborns having a
gestational of <32 weeks were included in the
study. Gestational age was determined
primarily through ultrasonographic evaluation
in the first trimester, as well as through
calculations based on the last menstrual period
in pregnancies followed up on, or through
clinical evaluation after delivery. Patients with
congenital anomalies or malformations,
metabolic disease, or who did not have family
consent were barred from participating in the
study. The study group consisted of newborns
with a gestational age of <32weeks and
culture proven LOS, while the control group
consisted of newborns hospitalized in the
NICU with a gestational age of <32 weeks
and no signs of clinical or laboratory
infection. Late-onset sepsis was defined as
neonatal sepsis diagnosed between postnatal
days 4 and 30 (8). Newborns with a
gestational of <32 weeks and having a history
of chorioamnionitis, premature rupture of
membranes (PROM) or prolonged premature
rupture of membranes (PROM >18 hours),
maternal urinary tract infection, unknown
group B streptococcus status, peripartum
maternal fever, fetal tachycardia and EOS
were excluded from the study. Also, preterm

infants having a history of maternal
anticonvulsant  (phenitoin, phenobarbital),
antifungal (ketoconazole), antituberculosis

(rifampicin, isoniazid), anti-retroviral drug or
glucocorticoid use and diseases that can affect
maternal  vitamin D status such as
malabsorption,  pancreatic  insufficiency,
nephrotic syndrome, cirrhosis, liver failure,
hypoparathyroidism, renal failure were
exluded from the study.

Blood samples for calcium (Ca), phosphorus
(P), magnesium (Mg), alkaline phosphatase
(ALP), parathyroid hormone (PTH), and 25-
hydroxy-vitamin D (25-OHD) were obtained
from all participants at postnatal six hours of
life in the neonatal intensive care unit (NICU).
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As no births can be given in our clinic and all
the patients hospitalized in the first day of life
were born in externally and referred to our
hospital. So it was not possible to use cord
blood for the measurement of laboratory
parameters. Serum 25-OHD and PTH levels
were measured by  chemiluminescent
immunoassay analyzer (Abbott 12000, Abbott
Laboratories, USA). Ca, P, Mg and ALP
levels were measured using the photometry
method on the Beckman Coulter AU 680
analyzer (Danaher Corporation, Brea, CA,
USA). Render BC64 device(Render Biotech
Co. Ltd. Shenzen, China) was used for
analyzing blood cultures.

Maternal demographic data were obtained
from medical records. The maternal age at the
time of delivery, presence of multiple
pregnancies and concomitant maternal
diseases and medications used were recorded.
The characteristics of newborns, including
gestational age, birth weight, sex, mode of
delivery, Apgar scores, antenatal steroid use,
duration of invasive and non-invasive
mechanical ventilation (MV) and total
parenteral nutrition (TPN), body weight at
discharge, and length of hospitalization were
recorded. Also, microorganisms that grew in
the blood culture were recorded in the study
group. Birth season was classified as summer
(June, July, August), fall (September,
October, November), winter (December,
January, February) and spring (March, April,
May). The primary focus of this study was the
relationship between neonatal 25-OHD levels
and development of LOS. Also, maternal 25-
OHD levels and wuse of vitamin D
supplementation could not recorded as all
preterm infants included in the study were
born in externally and referrred to our hospital
as mentioned above.

According to neonatal 25-OHD levels,
preterm infants were classified into three
groups: Severe vitamin D deficiency (25-
OHD levels <5 ng/ml), Vitamin D
insufficiency (25-OHD levels 5-15 ng/ml) and

normal vitamin D (25-OHD levels>15 ng/ml).
25-OHD level <15 ng/ml was defined as low
vitamin D level (7,9).

Statistical Analysis

Statistical Package for Social Sciences (SPSS)
20.0 for Windows was used to evaluate the
data. Qualitative variables were expressed as
percentages. Continuous variables  with
normal distribution were expressed as mean
(SD) and compared using t-test. Numerical
variables that were not distributed normally
were expressed as the median (Interquartile
range, IQR). Kruskal Wallis tests were used
for the evaluation of continuous variables,
while Chi-square test was used for categorical
data. Multivariable logistic regression analysis
was performed to investigate the association

between 25-OHD levels and LOS. A value of
p <0.05 was accepted as statistically
significant.
3. Results

During the study period, 122 preterm infants
having a gestational age of < 32 weeks were
included. From these, 58 (47.5%) had culture
proven LOS (study group), while 64 (52.5%)
had no signs or symptoms of sepsis (control
group). There was no significant difference
between the groups in terms of gestational
age, birth weight, small for gestational age
(SGA) infants, sex, mode of delivery, multiple
pregnancy, maternal age, antenatal steroid
use, accompanying maternal diseases. In
contrast to that, first minute and fifth minute
Apgar scores were significantly higher in the
study group compared to control group. Also
there was a significant difference in terms of
birth season between the groups. Duration of
invasive MV, non-invasive MV and TPN
were statistically significant higher in the
study group compared to control group. Also,
study group was found to have a significantly
longer length of hospital stay compared to
control group (Table 1).
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Table 1. The maternal and neonatal characteristics of the study and control groups

Study Group Control Group n=64

Variables n=58 P
GA, week * 31 (30, 32) 31 (30, 32) 0.74
Birth weight, gr * 1375 (1115, 1684) 1570 (1200, 1710) 0.08
SGA, n (%) 18 (31) 14 (21) 0.30
Multiple pregnancy, n (%) 14 (24) 14 (20) 0.83
Male sex, n (%) 28 (48) 32 (64) 0.49
Use of antenatal steroid, n (%) 20 (31) 28 (44) 0.19
Delivery with CS, n (%) 50 (86) 58 (90) 0.31
Maternal age, year* 30 (24, 33) 27.5 (23, 35) 0.38
1st min Apgar* 8 (5,10) 7(4,9) 0.0001
5th min Apgar * 9(7,10) 8 (6, 10) 0.0001
Birth season, n (%) 0.02

Summer 13 (22) 3(5)

Fall 15 (26) 16 (25)

Winter 11(19) 21(32)

Spring 19 (33) 24 (38)
Duration of TPN, day* 30 (22, 47.5) 15 (10, 27) 0.0001
Duration of invasive MV, day * 1(0,8) 01(0,2) 0.0001
Duration of non-invasive MV, day * 3.5(0,10.2) 1(0, 3.8) 0.0001
Length of hospital stay, day * 49 (36.5, 67) 31 (20,41) 0.0001
Body weight at discharge, gr * 2415 (2170, 2818) 2250 (2050, 2490) 0.009
Maternal disease, n (%) 32(55) 35 (55) 0.52
Gestational Diabetes 3(5 8(12)
Preeclampsia 13 (22) 17 (27)

CS: Cesarean section, GA: Gestational age, IQR: Interquartile range, MV: Mechanical ventilation, TPN: Total parenteral

nutrition, SGA: Small for gestational age
* Median (Q1,03)

When the groups were compared for
laboratory parameters; the groups did not
differ in terms of serum Ca, P, Mg, ALP, PTH
levels. In contrast to that, median 25-OHD
levels of study group was significantly lower
than the median 25-OHD levels of the control
group (10.2 ng/ml vs 18.3 ng/ml; p=0.0001).
Statistically significant higher rates of low
vitamin D levels (25-OHD level<15 ng/ml)
were observed in the study group compared to

control group (50/58, 86% vs 23/64, 36%;
p=0.0001). In the study group, 7 (12%)
preterm infants had severe vitamin D
deficiency, 43 (%74) had vitamin D
insufficiency and 8 (14%) had normal vitamin
D levels. In the control group, none of the
preterm infants had severe vitamin D
deficiency, but 23 (36%) had vitamin D
insufficiency and 41 (64%)had normal
vitamin D levels (Table 2).

Table 2.Comparison of laboratory findings of the study and control groups

Variables Study Group Control group p
n=58 n=64
Ca (mg/dl), mean £+ SD 8.33+£0.81 8.52+0.90 0.23
P (mg/dl)* 5.5(4.6,6.3) 5.6(5,6.1) 0.51
Mg (mg/dl)* 2.0(1.8,2.6) 2.0(1.8,2.7) 0.80
ALP (U/L)* 192 (139, 245) 191 (155, 227) 0.78
PTH (pg/ml)* 53 (32, 157) 40 (26, 112) 0.11
25-OHD (ng/ml)* 10.2 (7.2, 13.2) 18.3 (11.5, 20.5) 0.0001
25-OHD levels, n (%) 0.0001
Low (<15 ng/ml) 50 (86) 23 (36)
Normal (=15 ng/ml) 8 (14) 41 (64)
25-OHD levels, n (%) 0.0001
Severe deficiency (<5 ng/ml) 7(12) 0(0)
Insufficiency( 5-15 ng/ml) 43 (74) 23 (36)
Normal (=15 ng/ml) 8 (14) 41 (64)

ALP: Alkaline phosphatase, Ca:Calcium, Mg:Magnesium, P:Phosphorus, PTH:Parathyroidhormone,

25-OHD: 25-hydroxyvitamin D *Median (Q1,03)
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When the groups' 25-OHD levels were
compared according to season, the study
group's neonatal 25-OHD levels were
significantly lower in all seasons compared to
the control group, and this was statistically
significant. Furthermore, neonatal 25-OHD

levels in the control group were higher in all
seasons, with the highest levels found in the
summer. In contrast to that, 25-OHD levels of
the study group were similar in all seasons
(Table 3).

Table 3. Comparison of neonatal 25-hydroxyvitamin D levels in terms of season and group at birth

25-hydroxyvitamin D level (ng/ml)

Season Study Group Control Group p
Median (min-max) Median (min-max)

Spring 9.9 (4.2-18.3) 18.8 (6.2-47.3) 0.0001

Summer 9.3 (4.2-38) 21.1 (17-26) 0.04

Fall 10.4 (4.7-17.6) 18.3 (6.5-20.5) 0.03

Winter 11.7 (5.7-18.2) 16.2 (7.1-32.3) 0.02

The most common microorganism detected in
blood culture was coagulase negative
Staphylococcus  epidermidis (n=28, 48%),
followed by Staphylococcus haemolyticus
(n=14, 24%), Staphylococcus aureus (n=6,
10%), Klebsiella pneumonia (n=4, 7%),
Escherichia coli (n=4, 7%) and Pseudomonas
aeruginosa (=2, 4%). Staphylococcus
epidermidis was considered as a pathogen as
if it was isolated in two separate sets of blood
cultures from two different sites.

Multivariable logistic regression analyses
revealed that LOS development was more
common in the infants with low vitamin D
levels, after adjusting the effects of length of
hospital stay, duration of invasive MV and
TPN. When compared to preterm infants with
normal 25-OHD levels, preterm infants with
low 25-OHD levels were 152 (95%
confidence interval [CI]: 5.14-45.1; p=0.0001)
times more likely to experience LOS. In
addition, after controlling for length of
hospital stay, duration of invasive MV, and
TPN, the newborn's 25-OHD level was found
to be a significant predictor of LOS. Every 1-
ng/mL increase in the newborn's 25-OHD
level decreased the likelihood of LOS [odds
ratio (OR): 0.46, 95% CI: 0.458-0.502,
p=0.0001].

4. Discussion and Conclusion

Despite advances in neonatal care, neonatal
sepsis remains a significant cause of
morbidity and mortality. Neonatal sepsis and

other severe infections accounted for nearly
15% of all neonatal deaths worldwide (10).
With decreasing birth weight and gestational
age, the risk of both EOS and LOS increases
(11). Fetal distress, low Apgar scores and
need for resuscitation, multiple pregnancy,
EOS, frequent blood sampling, entubation,
MV, invasive procedures such as
catheterization and long-term TPN use
especially are known to increase risk for LOS

(12).

In this study, preterm infants with a
gestational age of <32 weeks who had LOS
had significantly lower 25-OHD levels than
preterm infants with the same gestational age
who did not have LOS. Increasing 25-OHD
levels also reduces the likelihood of LOS in
preterm infants with a gestational age of <32
weeks.

Vitamin D has a key role in calcium
homeostasis, (4) but in the last years, the
immune modulating effects of vitamin D on
the innate and adaptive immune system have
been great interest for researchers. The active
form of vitamin D is 1,25-dihydroxyvitamin
D and produced first by hepatic 25-
hydroxylation with the cytochrome P450 2R1
and other enzymes, followed by peripheral
tissue  la-hydroxilation with CYP27B1
enzyme (4). Recent research indicates that
vitamin D signaling plays an important role in
immune system regulation (13). Vitamin D
receptors and enzymes involved in vitamin D
synthesis are abundant in immune system
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cells, and pathogen detection stimulates the
production of CYP27B1 via a cytokine
network (14). Detection of pathogen-
associated antigens and activation of pattern
recognition receptors causes antimicrobial
peptide production and responses including
cytokines, chemokines resulting in wide
signalization throughout the immune system.
Antimicrobial peptide transcription is directly
stimulated by vitamin D receptors bound to
vitamin D. Also, vitamin D regulates anti-
inflammatory response with the arrangement
of dentritic cells (15).Genome-based studies
on vitamin D signaling revealed that vitamin
D receptors have an important role in the
regulation of many different genes associated
with immune system functions (16).

Compared to past few years, survival rates of
preterm infants have evidently raised with
advances in perinatal and neonatal care (17).
As a result, rates of very low birth weight
(VLBW) and extremely low birth (ELBW)
infants has increased. These resulted in an
increase of prematurity related morbidities
and complications. Therefore, more effort has
been given for the prevention rather than the
treatment of these  morbidities and
complications. As vitamin D has many
important functions in many systems in the
human body, supplementation of vitamin D is
given during pregnancy all over the world. In
Turkey, regardless of blood 25-OHD levels,
vitamin D supplementation is given beginning
from the 12th week of pregnancy to end of
pregnancy and continued for six months after
delivery. The dose of vitamin D is 1200 U
per day given orally (18). The positive
correlation of maternal and neonatal vitamin
D levels is widely reported in the literature
(19-22). In view of these findings, the most
important strategy for preventing vitamin D
insufficiency during pregnancy is to take
vitamin D on a regular basis.

In light of research findings on the wide
effects ofvitamin D on many systems, studies
on the effect of vitamin D levels on neonatal
morbidities such as respiratory distress
syndrome, neonatal sepsis, and
bronchopulmonary dysplasia were conducted
(9,23,24). Studies evaluating the effect of
vitamin D deficiency on LOS in preterm
infants are very limited (5,7). A recent study

evaluating neonatal and maternal vitamin D
status and risk of LOS in term newborns
reported that neonatal and maternal vitamin D
deficiency increases risk of LOS and neonatal
vitamin D is an independent predictor for
LOS (21).

The study population consisted of preterm
infants with a gestational age of <32 weeks
and levels of 25-OHD were significantly
lower in preterm infants with LOS and this
finding was similar to results reported by
Dogan et al (5). Also, consisted with previous
studies evaluating the effect of vitamin D
deficiency on the development of EOS in term
newborns (1,24,25). In contrast to that,
another study found no relationship between
cord blood 25-OHD levels and neonatal sepsis
in preterm infants (7).

Although, the study and control groups were
similar for gestational age and birth weight,
frequency of low 25-OHD levels was
significantly higher in the study group. A
study including preterm infants reported
higher frequency of low 25-OHD levels in
preterm infants with LOS similar to our
results but the study group had lower
gestational age and birth weight different from
the present study (5). Also, multiple
pregnancies are known to increase risk of
LOS (12), but the study and the control
groups were similar for rate of multiple
pregnancy in the present study. EOS is
another risk factor for LOS in newborns (12),
but in the present study this data was not
included.

Parenteral nutrition, existing invasive devices
such as endotracheal tubes, urinary catheters,
intravascular catheters and orogastric tubes
increase the risk of health care associated
infections especially in preterm infants.
Central venous catheters and peripherally
inserted catheters are commonly used for
administration of parenteral nutrition. The
increased risk of infections caused by the use
of central lines were widely reported in the
literature. Also use of lipid emulsions is an
independent risk factor for bacterial or fungal
sepsis  (26,27). In addition to prolonged
duration of MV, prolonged parenteral
nutrition also increase the risk of health care-
associated pneumonia in the NICU. Longer
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duration of MV causes more frequent
insertion of endotracheal tubes which means
“to  bypass” the initial host defense
mechanisms such as the upper airway
filtration system and mucociliary clearance
system of lower respiratory tract (28).
Duration of invasive MV, non-invasive MV
and TPN were longer in the study group.
After adjusting for the effect of these
variables, low 25-OHD levels caused 15-fold
increase in the risk of LOS in preterm infants.
In a study, it was reported to be 7-fold
increase in the risk of LOS in preterm infants

(5).

Serum Ca, P, Mg, ALP and PTH levels were
similar between the study and control groups
in contrast to statistically significant different
25-OHD levels. One study reported lower 25-
OHD levels in term newborns with EOS
compared to control group but the groups did
not differ for serum Ca, P, ALP levels, as our
results (29).

One study evaluating the effect of low vitamin
D levels on LOS in preterm infants and
another study evaluating the role of vitamin D
levels on the development of EOS in term
infants reported no difference for birth season
(5,7). In contrast to that, Ozdemir et al.
reported a difference for birth season in term
newborns with EOS, similar to our results
(29).

Vitamin D can be synthesized from the fetal
tissues but maternal vitamin D status is the
most important factor on the neonatal 25-
OHD levels until neonates are supported for
vitamin D from external sources (30). As
mentioned above, levels of 25-OHD were
significantly lower in the study group
compared to control group. In addition to that
neonatal 25-OHD levels in the study group
were significantly lower in all seasons.
Because the season in which the baby is born
and the traditional clothing style of women
cannot be changed, the most important
component is the neonatal 25-OHD level, and
the lack of a seasonal effect could be linked to
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Abstract

To evaluate the autofluorescence variations and localisation in wide-angle digital fundus camera images of patients with chronic central
serous chorioretinopathy (CSCR). A retrospective scan was made of the images of patients diagnosed with chronic CSCR with wide-angle
digital fundus angiography and applied at the same time with autofluorescence imaging. The ultra wide area autofluorescence images of
46 patients were examined. The retina was separated as zone 1, zone 2, and zone 3 in respect of disease involvement, and zone 3 repre-
sented the peripheral retina. The images of the patients were recorded as hyperautofluorescence (punctate, diffuse) or hypo-autofluores-
cence (granular, confluent) in respect of the type of autofluorescence involvement. After the exclusion of 2 patients because peripheral
images could not be clearly selected, the study evaluations were made of 44 eyes of 44 patients. The mean duration of the disease was
found to be 2.7 years. In the result of the examination with wide-angle digital fundus autofluorescence imaging, there was seen to be
zone 2 involvement in the 4 quadrants of inferior, nasal, temporal and superior. Peripheral retinal involvement in zone 3 was seen in a
total of 7 (15.9%) patients in the form of inferior gravitational defect, in 6 (13.6%) patients together with zones 1 and 2, and in 1 (2.3%)
patient together with zone 2. Hyperautofluorescence was determined in 39 (88.6%) patients and hypo-autofluorescence in 5 (11.4%).
The involvement frequency was determined as zone 1+2 in 19 (43.2%) patients, followed by zone 1 involvement alone in 16 (36.4%) pa-
tients. Common autofluorescence type was detected as hyperautofluorescence in chronic CSCR patients with a high rate of approximately
90%. It has also been shown that in some patients, the disease may also affect the inferior peripheral retina due to the effect of gravity.

Keywords: central serous chorioretinopathy, wide-angle digital fundus autofluorescence, peripheral retina, hyperautofluorescence, hypo-a-
utofluorescence

Kronik santral seréz koryoretinopatili (CSCR) hastalarin genis agili dijital fundus kamera goriintiilerinde otofloresan degisiklikleri ve lo-
kalizasyonunu degerlendirmek. Genis agili dijital fundus anjiyografi ile kronik CSCR tanisi konulan hastalarin gériintiileri retrospektif
olarak tarandi ve ayni zamanda otofloresan goriintiileme ile uygulandi. 46 hastanin ultra genis alan otofloresan gériintiileri incelendi.
Retina hastalik tutulumuna gére zon 1, zon 2 ve zon 3 olarak ayrildi ve zon 3 periferik retinay: temsil etti. Hastalarin goriintiileri otofloresan
tutulum tipine gore hiperotofloresan (punktat, yaygin) veya hipo-otofloresan (graniiler, konfluent) olarak kaydedildi. Periferik gériintiiler
net segilemedigi igin 2 hasta diglandiktan sonra 44 hastanin 44 gozii ile ¢alisma degerlendirmeleri yapildi. Ortalama hastalik siiresi 2,7 yil
olarak bulundu. Genis agili dijital fundus otofloresan goriintiileme ile yapilan inceleme sonucunda alt, nazal, temporal ve iist olmak iizere 4
kadranda zon 2 tutulum oldugu goriildii. Zon 3'te periferik retina tutulumu inferior gravitasyonel defekt seklinde toplam 7 (%15.9) hastada,
zon 1 ve 2 ile birlikte 6 (%13.6) ve 1 (%2.3) hastada ise zon 2 ile birlikte goriildii. Hiperotofloresan 39 (%88.6) hastada ve hipo-otofloresan
5 (%11.4) hastada saptand1. Tutulum siklig1 en fazla 19 (%43.2) hastada zon 1+2, ardindan 16 (%36.4) hastada tek bagina zon 1 tutulum
olarak belirlendi. Kronik SSR hastalarinda yaygin otofloresans tipi hiperotofloresans seklinde ve yaklagik %90 gibi yiiksek bir oranda tespit
edilmistir. Ayrica bazi hastalarda hastaligun yergekimi etkisi nedeniyle inferior periferik retinay: da etkileyebilecegi gosterilmistir. Anahtar
Kelimeler: santral seroz koryoretinopati, genis agili dijital fundus otofloresans, periferik retina, hiperotofloresan, hipo-otofloresan
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Wide-Angle Digital Fundus Camera in Chronic Central Serous Chorioretinopathy Patients

1. Introduction

Central serous chorioretinopathy (CSCR) is a
disease characterised by serous fluid
accumulation below the sensory retina in the
macular region, which generally resolves
spontaneously within 1-6 months, and causes
a moderate degree of loss of vision. It is
generally seen in males and in the 20-50 years
age group (1). In addition, there are also
patients who present with persistence of
neurosensorial ~ retina  detachment  or
recurrence and chronic CSCR (longer than 4
months) which leads to widespread changes in
photoreceptors and the retina pigment
epithelium (RPE) with subsequent vision loss
(2). The pathophysiology of CSCR has not yet
been fully understood and among the theories
proposed are choroidal vascular
hyperpermeability (3,4), RPE dysfunction(5),
and the combination of these two theories(6).
Risk factors have been reported to include
stress and Type A personality (7), increased
sympathetic system activation and the use of
sympathomimetic agents (8), the use of

glucocorticoids and endogenous
hypercortisolism (9). The majority of patients
have complaints of clouded vision,

metamorphopsia, micropsia, and scotoma in
the wvisual field (10). Optic coherence
tomography (OCT), which is used in the
diagnosis of CSCR, is wuseful in the
determination of subretinal fluid
accumulation, pigment epithelial detachment
and retinal atrophy (11, 12).

Although CSCR can be diagnosed from
typical clinical findings and the observation of
retinal  elevation in  ophthalmoscopic
examination, and subretinal fluid on OCT, or
PED, it can be confirmed with the observation
of a typical leakage pattern
(hyperfluorescence) on fluorescein
angiography. Fundus autofluorescence (FAF)
is used in the evaluation of some retina
diseases, including CSCR. The source of
autofluorescence to a large degree is
lipofuscin formed with the accumulation in
lysosomes of fatty acids with phagocytosis of
damaged photoreceptor outer segments and
the oxidative destructive products of retinoid
and proteins (13,14). This non-invasive
method is used as an additional diagnostic
tool in CSCR, showing changes in the

distribution and density of autofluorescence in
the acute and chronic phases of the disease
(15). In studies made related to FAF in CSCR,
just as hypo-autofluorescence may be seen in
acute CSCR patients because oedema blocks
the autofluorescence on FAF images of the
serous retina detachment area (16,17),
hyperautofluorescence may also be seen
associated with accumulated photoreceptor
chromophores with insufficient phagocytosis
made due to the separation of the retina outer
segments and RPE (18, 19). In chronic CSCR,
hypo-autofluoresence  representing  RPE
damage or subretinal deposit accumulation,
and hyperautofluorescence may be observed
(19, 20).

Classic fundus imaging systems can visualise
the fundus up to 50 degrees. A non-midriatic
camera (Optos Tx-200), is a device which can
acquire images reaching the ora serrata by
retinal scanning of an ultra wide area up to
200 degrees. Similar to the current study, a
previous autofluorescence study of CSCR
patients made with an ultra wide imaging
system (Optos) determined more peripheral
retinal findings at the rate of 57% than could
be determined with a standard FAF system
(21). The aim of this study was to evaluate the
types of autofluorescence involvement and
localisation in detail up to the periphery in
chronic CSCR patients using an ultra wide-
angle imaging system.

2. Methods

In this retrospective study was conducted
according to the principles of the Declaration
of Helsinki and ethics committee approval
was obtained from Local Ethics Committee. A
retrospective scan was made of the images of
patients diagnosed with chronic CSCR
(Presence of subretinal fluid for more than 4
months) with wide-angle digital fundus
angiography and applied at the same time
with autofluorescence imaging. The ultra wide
area autofluorescence images of 46 patients
were examined.

Patients were excluded from the study if they
had another eye disease accompanying CSCR
(age-related macular degeneration, diabetic
retinopathy, any other macular or retinal
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disease), if they had received treatment for
CSCR (photodynamic therapy, micropulse
laser, anti-VEGF treatment) or if the
peripheral retina image could not be evaluated
in detail.

Disease involvement on the images was
classified in 3 groups as zone 1, zone 2, and
zone 3. Zone 1 was defined as a round region
54mm in diameter, in the central fovea
including the nasal edge of the optic disc and
the macular temporal area. Zone 2 was
defined as a round region, 16.2 mm in
diameter equivalent to 9 optic disc diameters,
starting from the inner border of zone 1 and
the outer border coinciding with vortex veins.
Zone 3 was defined as the region formed of
the peripheral retina remaining outside zone 2

(Figure 1) (22). Patients were grouped as
those with involvement in zones 1+2, zones
2+3, and zones 1+2+3. Of the patients with
involvement in both eyes, the eye with more
severe involvement was included in the study.
The auto-fluorescence appearance was
separated into 4 groups as punctate or diffuse
involvement showing hyperautofluorescence
and granular or confluent showing hypo-
autofluorescence.

Data obtained in the study were analysed
statistically using IBM SPSS for Windows vn.
22.0 software. Continuous variables were
stated as meantstandard deviation (SD)
values and categorical variables as number (n)
and percentage (%). A value of p<0.05 was
accepted  as statistically ~ significant.

Figure 1. Separation of the retina according to zones

3. Results

The ultra wide area autofluorescence images
of 46 patients were examined, and after the
exclusion of 2 patients because peripheral
images could not be clearly selected, the study
evaluations were made of 44 eyes of 44
patients.

The 44 patients comprised 27 (61.4%) males
and 17 (38.6%) females with a mean age of
40.4+6.4 years (range, 25-57 years) Table 1.
In 7 patients with involvement of both eyes,

Table 1. Demographic data of patients

the eye with more severe involvement was
evaluated in the study. The autofluorescence
images of 24 right eyes and 20 left eyes were
evaluated. The mean duration of the disease
was found to be 2.7 years.

The results of the examinations of the ultra
wide area autofluorescence images with
evaluations of zones 1, 2 and 3 are shown in
Table 2.

Age Gender
Male 43 17
Female 39 27
Total 40.6 44
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Table 2. The staging according to autofluorescense

n %

Zone 1 16 36,4

Zone 2 2 4.5

Zone 1+2 19 432

Zone 2+3 1 2.3

Zone 1+2+3 6 13,6

Total 44 100,0
According to the results, the most Zone 3 involvement of peripheral retina

involvement was determined in zone 142 or in
zone 1 only. There was seen to be zone 2
involvement in the 4 quadrants of inferior,
nasal, temporal and superior. Zone 3

involvement was seen in the form of inferior
gravitational defect only in the
quadrant.

inferior

involvement alone was not determined in any
patient. Involvement in zone 3 was seen in a
total of 7 (15.9%) patients, in 6 (13.6%)
patients together with zones 1 and 2, and in 1
(2.3%) patient together with zone 2. The ultra
wide area autofluorescence images of the
retinal involvements of patients according to

zone are shown in Figures 2a-b-c.

Figure 2a: Involvement of zone 1 Figure 2b: Involvement of zone 2 Figure 2c¢: Involvement of zone 3

Figure 2a-b-c. The retinal autofluorescense according to the zones

Hyperautofluorescence was determined in 39 (88.6%) patients and hypo-autofluorescence in 5
(11.4%). The details of involvement are shown in Table 3.

Table 3. Types of autofluorescense

Tutulum n % Total n%
Hyperautofluorescense Punctate 19 432
Diffuse 16 36.4 39(%88.6)
Punctate + Diffuse 4 9.1
Hypoautofluorescense Granular 4 9.1 5(11.4)
Confluent 1 2.3
Total 44 100 44(%100)
As a result of binomial logistic regression 4. Discussion
performed between the presence of
CSCR causes choroidal vascular

hyperautofluorescence and the duration of the
disease, no significant relationship was
found(p>0.05).

hyperpermeability and is characterised by
focal leakage at the RP level and serous
separation of the neurosensorial retina which
can be seen on fundus fluorescein
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angiography (1,23-25). The source of FAF
used in the evaluation of CSCR is to a great
degree, lipofuscin, which is formed with the
accumulation of the oxidative destructive
products of retinoid and proteins in lysosomes
and fatty acid with phagocytosis of damaged
photoreceptor outer segments (13, 14).

Previous studies have determined CSCR more
in males than females (1, 19). Consistent with
these findings in literature, 27 (61.4%) of the
44 patients in the current study were male.
CSCR has been reported to be seen in the 20-
50 years age group (1), and similarly in the
current study, the mean age was 40.4+6.4
years, with a range of 25-57 years.

Accumulations showing
hyperautofluorescence =~ on  blue  light
autofluorescence imaging in CSCR have been
previously reported and have been stated to be
due to photoreceptor outer segments that have
elongated and fallen (19,26). In recent studies
of chronic CSCR, hyperautofluorescence and
hypo-autofluorescence  involvement types
have been examined. In a study by Lee et al,
hyperautofluorescence was determined in
63.3% of CSCR patients and minimal changes
in 36.4% (18). Zola et al determined 31.25
hyperautofluorescence  (19.7%  punctate,
11.5% diffuse), 59.9% hypo-autofluorescence
(51.0% granular, 8.9% confluent) and mixed
patterns in 8.3% of chronic CSCR patients,
showing a much higher rate of hypo-
autofluorescence (27). Similar to the current
study, in a study performed with ultra wide
area autofluorescence of 65 eyes with CSCR,
Pang et al. (21) reported
hyperautofluorescence with subretinal fluid in
19 (29.2%) eyes, hyperautofluorescence with
normal RPE and photoreceptors  without
subretinal fluid in 44 (70%) patients, and
hypo-autofluorescence with RPE atrophy and
photoreceptor loss in 5 (0.8%) patients. As a
result of the study it was said that there could
be hyperautofluorescence or a mixed
fluorescence image in regions with subretinal
fluid, and even if the fluid disappeared,
hyperautofluorescence could continue or
could change to hypo-autofluorescence
together with RPE atrophy. It was also
reported in that study that
hyperautofluorescence in the periphery could
be a useful finding of disease activation.

Consistent with the studies of Pang et al and
Lee et al, hyperautofluorescence was seen in
the majority of the current study patients
(39/44, 88.6%) and hypo-autofluorescence in
a much smaller proportion (5/44, 11.4%). In
the  evaluation of the types of
autofluorescence, hyperautofluorescence was
determined at the higher rate of 43.2%
punctate compared to 36.4% diffuse and 9.1%
punctate+diffuse, and in the hypo-
autofluorescence type, granular involvement
was higher at 9.1% than confluent at 2.3%.

The much higher rate of
hyperautofluorescence determined in the
chronic CSCR patients in the current study
was thought to have formed associated with
accumulated photoreceptor chromophores as a
result of sufficient phagocytosis with
separation of retina outer segments and RPE,
and the low rate of hypo-autofluorescence was
thought to be related to damaged
photoreceptors and RPE (18-20). That
autofluorescence types in zone 2 were seen in
4 quadrants suggests that the leakage in the
disease is not only in the macular region, but
can include all the quadrants contained in
zone 2. As peripheral retina involvement was
determined only in the form of gravitational
defect in the inferior, this shows that basically
the disease does not involve the periphery, but
the inferior quadrant is affected associated
with gravity.

This study had some limitations, primarily the
low number of patients and that the
autofluorescence regions corresponding to
hyperautofluorescence or hypo-
autofluorescence could not be compared with
the areas of subretinal fluid in those regions
because the OCT results could not be
evaluated. In addition, the duration of the
disease, and whether it was chronic active or
chronic recurrent type was not reported.

In conclusion, the results of this study, in
which the autofluorescence images taken with
a wide angle digital fundus camera system of
chronic CSCR patients were evaluated,
showed that the vast majority of involvement
was determined as hyperautofluorescence,
peripheral retina involvement was only seen
in the inferior quadrant in the form of
gravitational defect, and zone 2 involvement
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was seen in 4 quadrants. These findings can
be considered important in respect of being of
guidance for further studies of disease
activation and progression.

Ethical approval

All procedures performed in studies involving

standards of the institutional and/or national
research committee and with the 1964 Helsinki
declaration and its later amendments or
comparable ethical standards. This article does
not contain any studies with animals performed by
any of the authors. The institutional review
board/Ethics Committee has approved the study
from Eskisehir Osmangazi University with number

human participants were under

the ethical
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Abstract

Hashimoto’s thyroiditis is the most prevalent autoimmune thyroid disease with an increasing incidence. Although the exact causes
and pathogenesis of Hashimoto’s thyroiditis are not yet fully understood, the literature indicates complex interactions of immu-
nologic, genetic, environmental, and epigenetic factors. It generally leads to hypothyroidism which can cause neuromuscular
problems including neuropathy and myopathy. Data on neuromuscular functions of Hashimoto’s thyroiditis patients are relatively
underreported and not up to date. The current observational study aimed to evaluate neuromuscular functions and sympathetic
skin responses (SSR) in patients with Hashimoto’s thyroiditis and compare them with healthy participants. In total, 50 patients
(25 females, 25 males; mean age, 31.6+4.9 years; range: 25-40 years) including 33 euthyroid, 10 with subclinical hypothyroidism,
and 7 with hypothyroidism were included. The control group consisted of 50 healthy individuals (25 females, 25 males; mean
age: 31.5%5.1 years; range, 25-40 years). Nerve conduction studies, repetitive nerve stimulation, SSRs and F wave recordings were
performed in all participants. There were significant differences in the mean SSR latency and amplitude both in the upper extre-
mities (p<0.001 and p=0.013, respectively) and in the lower extremities (p=0.008 and p=0.002, respectively) in the comparison
groups. There was a significant difference in comparison groups regarding needle electroneuromyography (EMG) tests (p=0.012)
and 14% of the patients showed myogenic EMG findings. In addition, a significant correlation was found between EMG findings
and anti-TPO levels in the Hashimoto’s thyroiditis patients (r=0.453; p=0.001). No significant differences were found in the nerve
conduction studies, routine EMG tests, repetitive nerve stimulations or F wave recordings between patients and control groups.
Hashimoto’s thyroiditis, can cause negative influences on the proper functioning of neuromuscular systems. SSR, and electrophy-
siological tests may be beneficial for early detection and investigation of neuromuscular abnormalities in these patients.
Keywords: Hashimoto’s thyroiditis, neuromuscular problems, electromyography, autoimmune thyroid disease

Hashimoto tiroiditi, goriilme siklig1 artan en sik goriilen otoimmiin tiroid hastaligidir. Hashimoto tiroiditinin kesin nedenleri ve
patogenezi heniiz tam olarak anlagilamamasina ragmen, literatiir immiinolojik, genetik, gevresel ve epigenetik faktérlerin karma-
sik etkilesimlerini gostermektedir. Genellikle noropati ve miyopati gibi néromiiskiiler sorunlara neden olabilen hipotiroidizme
yol agar. Hashimoto tiroiditi hastalarinin néromiiskiiler fonksiyonlarina iliskin veriler nispeten az rapor edilmistir ve giincel de-
gildir. Bu gozlemsel ¢aligma Hashimoto tiroiditi olan hastalarda noromiiskiiler fonksiyonlar1 ve sempatik deri yanitlarin1 (SSR)
degerlendirmeyi ve saglikli katilimcilarla karsilastirmayr amaglamistir. Calismaya 33 6tiroid, 10'u subklinik hipotiroidizmli, 7'si
hipotiroidizmli olmak {izere toplam 50 hasta (25 kadin, 25 erkek; yas ortalamasi 31.6+4.9 yil; dagilim: 25-40 yil) dahil edildi.
Kontrol grubu 50 saglikli bireyden (25 kadin, 25 erkek; yas ortalamasi: 31.5+5.1 y1l; dagilim: 25-40 yil) olusuyordu. Tim katilim-
cilarda sinir iletim galigmalar, tekrarlayan sinir stimiilasyonu, SSRs ve F dalga kayitlar1 yapildi. Kargilagtirma gruplarinda hem tist
ekstremitelerde (sirasiyla p<0.001 ve p=0.013) hem de alt ekstremitelerde (sirasiyla p=0.008 ve p=0.002) ortalama SSR gecikmesi
ve genliginde anlamli farkliliklar vardi. Kargilagtirma gruplarinda igne elektronéromiyografi (EMG) testleri agisindan anlaml fark
vardi (p=0.012) ve hastalarin %14'tinde miyojenik EMG bulgular1 saptand1. Ayrica Hashimoto tiroiditli hastalarda EMG bulgular:
ile anti-TPO diizeyleri arasinda anlamli korelasyon saptandi (r=0.453; p=0.001). Hastalar ve kontrol gruplar: arasinda sinir iletim
calismalarinda, rutin EMG testlerinde, tekrarlayan sinir stimiilasyonlarinda veya F dalgasi kayitlarinda anlaml fark saptanmadi.
Hashimoto tiroiditi, noromiiskiiler sistemlerin diizgiin galismas: iizerinde olumsuz etkilere neden olabilir. SSR ve elektrofizyolojik
testler, bu hastalarda néromiiskiiler anormalliklerin erken tespiti ve arastirilmasi i¢in faydah olabilir.

Anahtar Kelimeler: Hashimoto tiroiditi, néromiiskiiler problemler, elektromiyografi, otoimmiin tiroid hastaligt
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Electrophysiology of Hashimoto's Thyroiditis

1. Introduction

Hashimoto’s thyroiditis, also known as
chronic lymphocytic thyroiditis or
autoimmune thyroiditis is the most prevalent
autoimmune thyroid disease with an
increasing incidence. Hashimoto’s thyroiditis
is characterized by enhanced thyroid volume,
lymphocyte infiltration of parenchyma, and
the presence of specific autoantibodies against
thyroid antigens, namely, thyroid peroxidase
(TPO) and thyroglobulin (TG) (1, 2).
Hashimoto’s thyroiditis is estimated to affect
about 10% of the general population, is
diagnosed in females up to ten times more
often than males; the frequency of disease
increases with age and it can also be seen in
children and even in infants (3, 4). Although
the exact causes and pathogenesis of
Hashimoto’s thyroiditis are not yet fully
understood, the literature indicates complex
interactions of immunologic,  genetic,
environmental, and epigenetic  factors.
Hashimoto’s thyroiditis can also coexist with
various other autoimmune disorders such as
type 1 diabetes, rheumatologic syndromes,
celiac disease, and multiple sclerosis (4, 5).
Hashimoto’s thyroiditis symptoms may
include weight gain, paresthesia, fatigue,
constipation, muscle weakness, cramps, hair
loss, infertility, and several psychological
problems and it generally leads to
hypothyroidism (4, 5). Among these, the role
of Hashimoto’s thyroiditis on the impairment
of neural and muscular functions of patients is
relatively underreported and not up to date,
therefore, further research is required to
address the issue. Neuromuscular problems
including neuropathy and myopathy are
common in patients with hypothyroidism with
up to 80% of patients complaining of
associated symptoms (6, 7). It has been
reported that almost one-third of patients with
hypothyroidism develop muscle weakness,
myalgia, fatigue, and muscle cramps (8) and
most of them may have mononeuropathy or
polyneuropathy because of axonal damage or
myelin involvement (9). The current study
aimed to evaluate neuromuscular functions
and sympathetic skin responses (SSR) in
patients with Hashimoto’s thyroiditis and
compare them with healthy participants.

2. Material and Methods

The present observational study was
conducted at Neurology Department of Izmir
University of Economics Medicalpoint
Hospital between January 2014 and December
2021. Patients with a diagnosis of
Hashimoto’s thyroiditis were included in the
study. All patients were examined for
systemic disorders such as diabetes mellitus,
vasculitis, theumatic disease, malignancy, and
hematologic disorders and only the ones who
had not any of these concurrent systemic
problems were included. In total, 50 patients
(25 females, 25 males; mean age, 31.6+4.9;
range:25-40) including 33 euthyroid, 10 with
subclinical hypothyroidism, and 7 with
hypothyroidism were included in the study.
The control group consisted of 50 healthy
individuals (25 females, 25 males; mean age:
31.5¢5.1 years; range, 25-40 years) with
similar age and sex profile to the patient group
and with no previous thyroid disorder any
current neurological disorder. The study was
approved by the Local Clinical Research
Ethics Committee. All participants included in
the study provided written informed consent.

Electrophysiological studies

Electrophysiological studies were conducted
using the Nihon Kohden  (Japan)
Electromyograph measuring system (Model:
MEB-9400K).  All  study participants
underwent electroneuromyography (EMG)
performed by a single physiatrist who was
blind to the patient groups. Distal motor
latencies and motor nerve conduction
velocities were calculated using disc surface
cup (Ag/AgCl) recording electrodes which
were 5 mm in diameter. Sensory conduction
velocity, sensory nerve action potential
amplitudes, and distal sensory latencies were
recorded using ring electrodes. Motor and
sensory conduction recordings of ulnar nerve;
motor and sensory conduction recordings of
median nerve; motor conduction recordings of
peroneal and tibial nerve, and sensory
conduction recordings of sural nerve were
performed. Needle EMG recordings were
performed with the left deltoid muscles and
rectus femoris muscles. Electrophysiological
parameters were assessed according to the
normal values of the laboratory. A minimum
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ambient temperature of 25°C and distal
extremity skin temperature of >32°C were
conserved during all electrophysiological
studies.

Repetitive nerve stimulation

Repetitive nerve stimulations were recorded
from the orbicularis oris muscles. Ten stimuli
at 5 Hz stimulation frequency and 10 Hz
stimulation frequency were applied to the
facial nerve at the tragus, during rest and
every minute for 4 minutes after 30 seconds
exercise with maximal isometric muscle
contraction of the recording muscle. A
decrement of more than 10% between the first
and fourth motor response was considered as
positive. The decrement ratios between the
first and fourth (dec1-4) motor response were
calculated.

F wave recordings

F wave parameters including minimum f
latency, maximum f latency, f latency
chronodispersion, and f wave persistency
were studied in median, ulnar, peroneal, and
tibial nerves of all participants. Recording
electrodes placed on the belly tendon
montage, wave recording done from a relaxed
muscle. The stimulating cathode was proximal
to the anodal electrode to prevent anodal
block

Sympathetic Skin Responses

SSRs were recorded via the active electrodes
placed in the left palm and sole and the
reference electrodes on the dorsum of the left
hand and foot, by placing the participants in
the reclining position. A  two-channel
recording from foot and hand as lower and
upper extremities were obtained
simultaneously by stimulating the
contralateral median nerve at the level of the
wrist. The stimulus was increased to just
above the threshold level and applied not
regularly to minimize habituation. Five
potentials were recorded and the mean values
were used for the analyses.

Statistical Analysis

Statistical analysis was performed using the
PASW Statistics for Windows, Version 18.0.
(SPSS Inc., Chicago, IL, USA). The
descriptive statistical data were expressed as
numbers and percentiles for categorical
variables and as mean, standard deviation,
median, and minimum-maximum (range) for
numerical variables. The normal distributions
of variables were tested by visual (histograms
and probability graphics) and analytical
(Kolmogorov-Smirnov/Shapiro-Wilk) test
methods. For categorical variables, in two
group comparisons, the Chi-Square test was
used when appropriate. For numerical
variables, in two group comparisons, the
Mann-Whitney U test was used when data
were not normally distributed. The Student’s
T-test was used when numerical variables are
normally distributed. For the analysis of the
correlation between needle EMG findings and
free T3, free-T4, thyroid stimulating hormone
(TSH), anti-thyroid peroxidase (anti-TPO),
and anti-thyroglobulin (anti-TG) levels,
Spearman’s  correlation  analysis =~ was
performed for non-normally distributed
variables. A p value of <0.05 was set as
statistically significant.

3. Results

The study included a total of 100 participants,
of whom 50 had Hashimoto’s thyroiditis (33
patients with euthyroid, 10 patients with
subclinical hypothyroid, and 7 patients with
hypothyroid; mean age, 31.6+4.9 years) and
50 were healthy controls (mean age, 31.5+5.1
years). In the patient group, mean time since
the diagnosis of hypothyroidism was 5.1£3.0
years (minimum 1 year and maximum 10
years) and of the patients, 42% were using
levothyroxine, 30% have previous history of
levothyroxine, and 28% were not using
levothyroxine. The demographic and clinical
data and the comparison of these parameters
between patient and control groups are
summarized in Table 1. Accordingly, there
were no significant differences between
patient and control groups regarding sex
(p=1.000), age (p=0.937), height (p=0.894)
and  weight (p=0.358).  Biochemistry
laboratory test results regarding Hashimoto’s
thyroiditis namely creatine kinase levels, free
T3 and T4 levels, TSH levels, anti-TPO
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levels, anti-TG levels were compared between
patient and control groups. There were
elevated TSH levels (p=0.009), elevated anti-
TPO levels (p<0.001), and elevated anti-TG
levels (p<0.001) in the patient group as
compared with the control group with respect
to the normal Ilaboratory range. The
differences in creatine kinase levels
(p=0.035), and free T3 (p=0.249) and T4
levels (p=0.354) between the patient and
control group were not significant.

Facial nerve decrement ratios of the
participants were compared between patient
and control groups. There was no significant
difference between the patient and control
groups in facial nerve decrement ratios (%)
between responses 1-4 for repetitive
stimulations both at 5 Hz (both patient and
control mean values were 5, p=0.579) and at
10 Hz (mean values were 8 and 6 for patient
and control groups, respectively; p=0.097)
frequencies.

F-wave recordings including minimum and
maximum f-latency, f-latency
chronodispersion and f-wave persistence in
median, ulnar, peroneal, and tibial nerves of
all participants were performed and are shown
in Table 2. F wave recordings of these nerves
were similar between the patient and control
groups (p>0.05 for all).

SSR and motor and sensory functions of
median nerve were measured in all
participants and the results are demonstrated
in Table 3. According to the collected data,
there were significant differences in the mean
SSR latency and amplitude both in the upper
extremities (p<0.001 and p=0.013,
respectively) and in the lower extremities
(p=0.008 and p=0.002, respectively) in the
comparison groups. For both upper and lower
extremities, mean SSR latency was higher and
mean SSR amplitude was lower in the patient
group than those of the control group. There
was no significant difference between the
patient and control groups in motor latency
(p=0.942), motor distal amplitude (p=0.874),
and motor velocity (p=0.485) values of the
median nerve. In addition, no significant
difference was found between the patient and
control groups in the sensory data of the
median nerve recorded for both thumb
(p=0.208, p=0.684, p=0.402 for Ilatency,
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amplitude and velocity values, respectively)
and index fingers (p=0.296, p=0.496, p=0.289
for latency, amplitude and velocity values,
respectively).

Motor and sensory functions of the ulnar
nerve were tested in all participants and the
findings are shown in Table 4. There was no
significant difference between the patient and
control groups in ring finger median-ulnar
sensory latency difference (p=0.447), motor
distal latency (p=0.772), motor amplitude of
below sulcus segment (p=0.981), motor
amplitude of above sulcus segment (p=0.970),
motor velocity of below sulcus segment
(p=0.740), motor velocity of above sulcus
segment (p=0.539), and sensory data
(p=0.972, p=0.959, p=0.505 as Ilatency,
amplitude, and velocity, respectively) of the
ulnar nerve.

Nerve conduction studies of peroneal, tibial,
and sural nerves were performed in all
participants and the results are shown in Table
5. There was no significant difference
between the patient and control groups in
distal motor latency (p=0.948), and motor
amplitude (p=0.992; p=0.961) and motor
velocity (p=0.883; p=0.581) in the caput
fibula 2 cm distal and 9 cm proximal of the
peroneal nerve, respectively. Similarly, no
significant difference was found between the
patient and control groups in motor latency
(p=0.830), motor amplitude (p=0.841) and
motor velocity (p=0.567) parameters of the
tibial nerve, and in sensory latency (p=0.749),
sensory amplitude (p=0.646), and sensory
velocity (p=0.890) parameters of the sural
nerve. There was no significant difference
between the patient and control groups in
routine EMG tests (p=0.242), whereas there
was a significant difference in comparison
groups regarding needle EMG tests (p=0.012)
and 7% of the patients showed myogenic
EMG findings. Further, the correlation
analysis between the needle EMG findings
and free T3; free-T4; TSH; anti-TPO, and
anti-TG levels was performed in the patients
with Hashimoto’s thyroiditis (Table 6) and a
significant correlation was found between
EMG findings and anti-TPO levels (r=0.453;
p=0.001). No significant correlation was
found for the following parameters: free T3,
free-T4, TSH, and anti-TG levels.
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velocities and sensory potential amplitudes in
the sural and median nerves. As consistent
with the current study, they could not find any
significant difference in the
electrophysiological data between patients
with subclinical hypothyroidism and controls
and they speculated that the results may be
associated with the early stage of the disease
in these patients. In another study, oppose to
these results, researchers measured some
extent of electromyographic variations, even
in the early stages of subclinical
hypothyroidism where they found motor
parameters were more affected in the longer
nerves and a higher proportion as compared to
the sensory nerves and the progression of
thyroid insufficiency was correlated with the
decline of the motor and sensory amplitudes
in all of the studied nerves (15). In two other
studies, the hypothyroidism patients displayed
a significant tendency of nerve conduction
slowness as compared with controls (16, 17).
Khedr et al. (18) recorded
electrophysiological measurements showing
that half of the hypothyroid patients had
peripheral nervous system involvement, and a
few of them had axonal neuropathy (9%) and
myopathy (9%). Similarly, in the current
study, 7 of the patients with Hashimoto’s
thyroiditis (14%) showed myogenic EMG
findings.  Furthermore, a  significant
correlation was found between EMG findings
and anti-TPO levels in the patients, which
supports the association between Hashimoto’s
thyroiditis and neuromuscular disorders. In
addition, despite no statistical significance
between the groups, early phase carpal tunnel
syndrome was observed in three patients (6%
of the patients). It revealed the importance of
performing electrophysiological tests in
hypothyroid patients, even in the very early
stage of disease to detect the nervous system
involvement. Eslamian et al. (8) measured
similar electrophysiological abnormalities in
patients  with  untreated  spontaneous
hypothyroidism and suggested early treatment
to slow down the progression rate of the
neuromuscular complications or minimize
their formation.

As expected, there were elevated TSH levels,
anti-TPO, and anti-TG levels in the patient

group than those in the control group as the
indicators of Hashimoto’s thyroiditis and may
have possible effects on the functioning of the
neuromuscular system and thus on the
recordings. The differences in creatine kinase
levels and free T3 and T4 levels between the
patient and control group were not significant
and they may not interfere with the test
results.

The homogeneity of the comparison groups in
the current study was high with no significant
difference according to the demographic
features. Further, patients with no concurrent
disease were recruited in the study which
otherwise may interfere recorded
neuromuscular data. This matching data
between patient and control groups and
specific selection of the patients enhances the
reliability of the data comparison and the
strength of the study. On the other hand,
coexisting systemic disorder free selection of
the study participants restricted the population
of the study and low number of participants in
both groups may be insufficient to record and
address all of the neuromuscular effects of
Hashimoto’s thyroiditis.

Even though the current study results did not
establish any significant difference in the
electrophysiological data of the patient and
healthy samples with the exception of SSRs
data, it seems that electrophysiological studies
may be useful as a tool in the case of early

detection of neuromuscular issues in
particular individuals with Hashimoto’s
thyroiditis.

In conclusion, it is well known that thyroid
hormones are the main regulators of human
metabolism and they are involved in many
processes and biological activities of the
neuromuscular systems. Hashimoto’s
thyroiditis, which results from impaired or
abnormal thyroid hormones, can cause
negative influences on the proper functioning
of these systems. SSR and
electrophysiological tests may be beneficial
for early detection and investigation of
neuromuscular abnormalities in patients with
Hashimoto’s thyroiditis.
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Abstract

To compare keratometry and corneal thickness measurements by the TRK-2P instrument (Topcon Medical Systems Inc., Oakland
NJ) with the anterior cornea keratometry and pachymetry values obtained by the Pentacam-HR instrument (Oculus; Optikgerite
GmbH, Wetzlar, Germany). Patients who had full records of two both instruments in our databases were included in the observati-
onal study. Keratoconus diagnosed twenty-three eyes of twelve patients and thirty-two eyes of sixteen patients with no eye problem
(controls) were included. The keratometry and the central corneal thickness (CCT) outputs were collected by TRK-2P and Penta-
cam-HR. The consistency of the mean anterior cornea keratometry and pachymetry data were correlated using the intraclass cor-
relation coefficient (ICC). Means were statistically correlated using a Paired t-test seeking significant correlations (a=0.05). Mean
keratometry of TRK-2P and Pentacam-HR were 42.64D+2.02 and 42.79D+1.95 in controls whereas, these were 47.64D+5.24 and
47.16D+4.65 in keratoconus, respectively. The mean differences in keratometry data were 0.14D for controls and 0.48D for kera-
toconus(p<0.001). Mean CCT of TRK-2P and Pentacam-HR were 560.27+42.18um and 537.63+36um in controls whereas, these
were 489.67+45.13um and 470.22+38.14um in keratoconus, respectively. The mean differences in CCT data were 22.63um for
controls and 19.44pum for keratoconus(p<0.001). ICC values between two instruments for controls and keratoconus, respectively
were as follows: 0.987 and 0.983 for keratometry, 0.998 and 0.994 for CCT (p<0.001). TRK-2P produces consistent result outputs
in normal and pathological corneas. Also, TRK-2P is a reliable instrument when correlated with a reference high-reliable instru-
ment. However, in terms of monitoring the progression of keratoconus, these instruments cannot be interchangeable alternatives
Keywords: Central corneal thickness, Keratoconus, Pentacam HR, TRK-2P

Bu ¢alismanin amac1 TRK-2P cihazi (Topcon Medical Systems Inc., Oakland NJ) ile elde edilen keratometri ve kornea kalin-
lik degerlerini, Pentacam-HR cihaz1 (Oculus; Optikgerite GmbH, Wetzlar, Almanya) ile elde edilen 6n kornea keratometrisi ve
pakimetri degerleri ile karsilastirmaktir. Veri tabanlarimizda her iki cihazin tam kayitlarina sahip olan hastalar bu gézlemsel
¢aligmaya dahil edildi. On iki hastanin keratokonus tanili yirmi ii¢ gozii ve herhangi bir g6z sorunu olmayan on alt1 hastanin otuz
iki gozii galismaya dahil edildi (kontrol). Keratometri ve santral kornea kalinhig1 (SKK) ¢iktilart TRK-2P ve Pentacam-HR ile elde
edilmistir. Ortalama 6n kornea keratometrisi ve pakimetri verilerinin tutarliligs, sinif i¢i korelasyon katsayis1 (ICC) kullanilarak
iligkilendirildi. Ortalamalar paired t-testi kullanilarak istatistiksel olarak analiz edildi (a=0.05). Ortalama keratometri TRK-2P ve
Pentacam-HR kontrollerde 42.64 D+2.02 ve 42.79 D+1.95 iken keratokonusta 47.64 D+5.24 ve 47.16 D+4.65 idi. Keratometri veri-
lerindeki ortalama farkliliklar kontroller i¢in 0.14 D ve keratokonus i¢in 0.48 D idi (p<0.001). TRK-2P ve Pentacam-HR ortalama
SKK degerleri sirasiyla kontrollerde 560,27+42,18 um ve 537,63+36 pum iken keratokonus hastalar1 i¢in sirasiyla 489,67+45,13 um
ve 470,22+38,14 um idi. SKK verilerindeki ortalama farklar kontroller i¢in 22.63 pm ve keratokonus i¢in 19.44 um idi (p<0.001).
Kontrol ve keratokonus gruplar iin iki cihaz arasindaki ICC degerleri sirasiyla keratometri i¢in 0,987 ve 0,983, SKK i¢in 0,998 ve
0.994 idi (p<0.001). Caligmamizin sonuglari, TRK-2P, normal ve patolojik kornealarda tutarli sonug ¢iktilari tiretir. Ayrica, TRK-
2P, yiiksek giivenilirlige sahip referans bir cihazla iliskilendirildiginde giivenilir bir aragtir. Ancak keratokonus progresyonunun
izlenmesi agisindan bu enstriimanlar birbirinin yerine gegebilecek alternatifler olamaz.

Anahtar Kelimeler: Santral kornea kalinlig1, Keratokonus, Pentacam HC, TRK-2P
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Reliability of TRK-2P Device in Normal and Keratoconus Eyes

1. Introduction

The accuracy of corneal analysis is necessary
to diagnose, treatment planning, and
maintenance of refractive surgery patients or
pathological corneas such as keratoconus,
glaucoma. Keratoconus (KC) is a corneal
disease characterized by conical protrusion of
the cornea. The thickness and durability of the
cornea are adversely affected due to the
degeneration in eye defects. Also, advanced
pathology of KC can be caused to vision loss
(1). Periodically analyses of the corneal
thickness measurements at the central zone
(CCT) and keratometry are as the standard
ocular diagnostic parameters used to detect
the cornea health (2).

In the past, KC could only be diagnosed in its
advanced pathological stages with the slit
lamp technique, but with contemporary
precise and rapid instrumentation technology,
early diagnosis has also become possible. The
Pentacam HR instrument (PC-HR) (Oculus;
Optikgerdte GmbH, Wetzlar, Germany) is a
non-contact, high-resolution rotating
'Scheimpflug' camera system for anterior
segment analysis (3-5). Mainly, PC-HR
calculates the thickness of the cornea.
Besides, the anterior and posterior corneal
topography and elevation, total corneal
refractive power, corneal power distribution,
automatic chamber angle measurement in 360
°, chamber depth measurement, corneal and
crystalline lens optical opacities are analyzed
with the PC-HR instrument (Pentcam product
brochure). Recently introduced all-in-one
TRK-2P (TRK-2P; Topcon Medical Systems,
Inc., Oakland, NJ) is a 4 in 1 instrument
consisting of a refractometer, keratometer,
non-contact tonometer, and pachymeter (6).
All-in-one TRK-2P  provides  operator
flexibility and time-efficient measurements or
analyzes. All-in-one TRK-2P utilizes an
optical pachymetry mode as dissimilar with
the PC-HR principles to measure CCT, which
includes using a tangential slit of light
directed onto the cornea surface at aligned
angles. Subsequently, CCT is calculated with
a trigonometrical function accordance with
intersection angles (7). However, there is
limited information available on the recently
introduced all-in-one TRK-2P instrument (7-
10).

The above-mentioned instruments are
categorized as non-contact and non-invasive
instruments. Manufacturers claim accurate
diagnostic outputs of keratometry and CCT
for corneal topography analysis instruments.
Though all-in-one TRK-2P or PC-HR
instruments provide keratometry and CCT
outputs, their operating fundamentals are
dissimilar. Different types of instruments
assessing the anterior segment yield an
information about identical parameters. In this
case, the agreement of these instruments has
utmost importance for assessing the patient
data in clinical practice. For this purpose, to
understand the correlation among different
instruments, specific clinical studies have
been designed concerning their
interchangeably used. However,
interchangeably using instruments is still a
controversial issue. Particularly, specialists
often seek an information about cutting-edge
novel instruments, in the reference of the
current standards or well-known instruments.
Also, this issue gains more major importance
in corneal degeneration such as keratoconus
eyes. With these justifications, this
observational study aimed to correlate
keratometry and corneal thickness outputs by
the all-in-one TRK-2P instrument with the
anterior cornea keratometry and pachymetry
outputs obtained by the PC-HR instrument.

2. Patients and Methods
2.1. Ethical statement

The study protocol adhered to the tenets of the
declaration of Helsinki. The protocol was
approved by the Human Subjects Office,
Office of Non-Invasive Research Compliance
— Eskisehir Osmangazi University (Study no.
26, issue date: 15.02.2022 with reference #:
2022/26).

2.2. Sample size estimation

A priori t-test (means: difference between two
independent mean, two groups) was selected
from the t-test family in G*Power v3.1.7
software  (Heinrich Heine  Universitét,
Diisseldorf, Germany). Based on an effect size
of 0.6, an alpha-type error of 0.05, and a
power of 60%, the findings of a previous
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study7 required minimum sample size of 21
per group to identify significant differences
between the two research groups in terms of
the parameter of each instrument type and
keratoconus condition.

2.3. Inclusion criteria

In this study, the patient records between
January 2017 — January 2018 were obtained
from the database of the department of
ophthalmology, Eskisehir Osmangazi
University,  Eskisehir, Turkey. This
observation analyzed the full records of two
instruments using the routine clinical
examination procedures for a cohort of
subjects examined and does not use
experimental or new protocols. All data
analyzed were collected as a part of the
routine diagnosis of KC. Inclusion criteria of
the cohort subjects were as follows

A clinical and topographic diagnoses of KC
were included in the study. The main
inclusion criteria of subjects were no
additional ocular problems except refractive
errors. For this purpose, ptosis, pterygium, dry
eye, cataracts, retinal disease, strabismus,
corneal scar, edema, contact lens usage
history, previous ophthalmic surgery in any
eye, Or uncooperative patients were not
included in the study. The common inclusion
criteria were (1) subjects with no systemically
compromised and (2) having fully achievable
records with both instruments.

2.4. Ocular examination

All  examinations were performed by
ophthalmologists with 2-4 years of clinical
experience using both instruments registered
in the unit per the manufacturers’ instructions.
At first, automatic refraction, keratometry,
and pachymetry outputs were obtained from
the all-in-one TRK-2P instrument.
Accordingly, keratometry was recorded
utilizing the keratometry mode as K1 (flat
keratometry) and K2 (steep keratometry).
Then, the CCT outputs were collected
utilizing the pachymetry mode. In routine
diagnostic protocol, triplet optical analyses
were obtained from each patient (three-time).

Second, the slit-lamp examination and high-
resolution anterior corneal analyses were
performed with PC-HR. To measure the
corneal power and dioptric equivalents, two-
perpendicular meridians (K1 and K2) were
considered at the central 3mm of the corneal
ring. Outputs were monitored via the software
module of the instrument (Oculus;
Optikgerite GmbH, Wetzlar, Germany).
Tomographic scans with an analysis quality
that appeared as “OK” were recorded. The
refractive indexes of both devices use 1.3375
for diopter conversion.

2.5. Statistical analysis

Statistical analyses were conducted utilizing
statistical package software (IBM SPSS
Statistics for Windows, v20.0. IBM Corp.,
Armonk, NY). The normality of data was
confirmed using the Kolmogorov-Smirnov
test. The consistency of the mean anterior
cornea keratometry and pachymetry data were
correlated using the intraclass correlation
coefficient (ICC). Means were statistically
correlated using a s t-test seeking significant
correlations.  Statistical significance was
assumed at p < 0.05.

3. Results

Twenty-three eyes from twelve KC patients
were included in the study according to the
criteria whereas, thirty-two eye from sixteen
patients was included as healthy controls
(Demographic data not shown).

The mean keratometry and CCT outputs are
summarized in Table 1. Mean keratometry of
all-in-one TRK-2P and PC-HR were 42.64 D
+ 2.02 and 42.79 D £+ 1.95 in controls
whereas, these were 47.64 D + 5.24 and 47.16
D + 4.65 in keratoconus, respectively. The
mean differences of keratometry data were
0.14 D for controls and 0.48 D for
keratoconus (p<0.001). Mean CCT of TRK-
2P and Pentacam-HR were 560.27 + 42.18
pum and 537.63 + 36 pm in controls whereas,
these were 489.67 + 45.13 um and 470.22 +
38.14 um in keratoconus, respectively. The
mean differences of CCT data were 22.63 um
for controls and 19.44 pum for keratoconus
(p<0.001).
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Table 1. The mean keratometry and corneal thickness at the central zone values measured by different
instruments along with the paired differences between the instruments.

Parameters Eye TRK-2P Pentacam HR ICC p value
Keratometry Control (healthy) 42.64D +£2.02 42.79D+1.95 0.987 <0.001
D) Keratoconus 47.64D +5.24 47.16D + 4.65 0.983 <0.001
CCT (um) Control (healthy) 560.27 £42.18 537.63 £ 36.00 0.998 <0.001
Keratoconus 489.67 +45.13 470.22 +38.14 0.994 <0.001

" CCT: Corneal thickness at the central zone; ICC: In-observation correlation coefficient. D: Dioptry.

ICC wvalues between two instruments for
controls and keratoconus, respectively were as
follows: 0.987 and 0.983 for keratometry,
0.998 and 0.994 for CCT (p<0.001).
Accordingly, mean keratometry and CCT
outputs obtained with the all-in-one TRK-2P
showed a significant relationship with the
measurements obtained with the PC-HR for
both keratoconus and healthy eyes.

Overall, the conflicting outputs were observed
between all-in-one TRK-2P and PC-HR
instrument. Concerning PC-HR results, the
CCT yielded thicker outputs for keratoconus
and healthy eye. Also, keratometry yielded
lower in healthy eye (flat keratometry)

whereas, higher in keratoconus (Steep
keratometry).

4. Discussion
Due to the requirement for precise
measurements of  anterior segment

characteristics, novel reliable measurement
instruments have been introduced parallel to
the biomedical developments. However,
interchangeable usage can occur in clinical
practice among the instruments with
overlapped modes by operators with
intentionally  or  unintentionally.  Thus,
ophthalmologists should be informed such
these instruments’ interchangeability both in
normal eyes and eyes with pathologies (7). In
a previous study, it has been recommended
that further study was needed to assess the
agreement of CCT measurements in abnormal
corneas such as keratoconus cornea (8).
Accordingly, this  observational study
compared keratometry and corneal thickness
measured in normal eyes and keratoconus by
the all-in-one TRK-2P with the anterior
cornea keratometry and pachymetry obtained
by the PC-HR.

In the present study, CCT and keratometry
data obtained by the all-in-one TRK-2P and
PC-HR instruments in normal and KC eyes
were evaluated for the first time. In-
observation correlation coefficient values of
the observation parameters obtained from
TRK-2P and PC-HR instruments showed
consistency. There was a strong correlation
between the two instruments in both
keratoconus and normal eyes. It has been
reported that all-in-one TRK-2P and PC-HR
were both reliable instruments in previous
reports (7,8,11-13). Regarding all-in-one
TRK-2P, it has been associated with optical
low-coherence reflectometry (Lenstar LS 900)
in a previous study and was found to show
excellent agreement between the two
instruments in terms of CCT outputs in
healthy eyes (8). Similarly, the CCT
parameter obtained from four optical
instruments which included among of the PC-
HR and all-in-one TRK-2P instruments were
correlated by Ozyol & Ozyol (7). Regarding
their results, it has been recommended that
PC-HR and all-in-one TRK-2P instruments
could not be used interchangeably with
healthy eyes (7).

As mentioned earlier, keratometry readings of
proficient instrument shows the radius of the
corneal curvature. Notably, keratometry
readings are specific parameter in the
diagnosis of ectatic disorders as keratoconus.
For this reason, keratometry readings have
importance for staging, monitoring the
progression, and creating treatment plans in
KC patients (12). Hashemi et al. (13) have
correlated keratometry readings of a handheld
auto-refractokeratometer and PC-HR
instruments. Regarding their results, two
instruments has the worst agreement except
for in emmetropic cases (13). Considering the
progressive nature of KC, potential reading

776



Osmangazi Tip Dergisi, 2022

errors may occur due to variations of amongst
corneal phenotype. Additionally, it has been
reported that the keratometry and pachymetry
outputs can be affected by different tonometry
instruments in KC cases (14-16).

Previously, all-in-one TRK-2P and PC-HR
instruments have significantly correlated
according to the CCT parameter in healthy
eyes (7). Regarding the result of the previous
study, the mean differences of CCT data had
13.6 £ 7.5 um (p < .001) (7). In agreement
with the previous study, we found a
significant  correlation that the mean
differences of CCT data were 22.63 pum for
controls and 19.44 pm for keratoconus (p<
0.001). We consider that the disparity of the
means of thickness between our results and
the previous report might be originated the
demographic character of selected cohorts
such as age, gender, or body mass index.
Additionally, the disparity is considering
clinically insignificant.

The ICC values of controls and keratoconus
were (ICC= 0.987), and 00983 for
keratometry, while there were 0.998 and
0.994 for CCT, respectively (p < 0.001) in the
present study. Regardless of the eye condition,
excellent repeatability was seen in PC-HR
(ICC= 0.987) whereas, high repeatability was
seen in all-in-one TRK-2P (ICC= 0.983) for
the CCT parameter. Hence, our results were in
concordance with the previous correlations.
Previously, having excellent-repeatability had
been reported for PC-HR with
ICC=0.981(7,17), and ICC=0.987 (18). In
addition, having excellent-repeatability had
been reported for all-in-one TRK-2P with
ICC=0.974 (7).

PC-HR is a Scheimpflug imaging topography
instrument that uses a single Scheimpflug
camera (rotating from 0° to 180°) (19). The
utilized camera can capture up to 50 slit-
images from the reflected tear-film layer of
the anterior segment in approximately 2 s (20,
21). Principally, the electromagnetic energy
source of the PC-HR generates the blue-
colored light at 470 nm wavelength. The
wavelength of energy might be caused by a
high amount of scattering of light via corneal
reflections (19-22). Therefore, the scattered
energy could adversely affect the thickness

determination (23, 24). This drawback could
be more distinctive in eyes with pathological
corneas such as keratoconus (24). According
to its manufacturer, all-in-one TRK-2P
includes a registered 'Rotary Prism
Technology' that provides reliable
measurements.  Accordingly,  automatic
refractometry and keratometry modes of all-
in-one TRK-2P use this unique rotary prism
(6). Principally, the infrared light source of
the all-in-one TRK-2P generates
electromagnetic energy at a longer
wavelength that causes less scattering in
corneal tissue (24). However, all-in-one TRK-
2P evaluates only two perpendicular
meridians of the anterior cornea. Thus, all-in-
one TRK-2P does not provide keratometry
outputs of the entire cornea whereas PC-HR
do.

The sample size of the present study
conducted on a group of Turkish population
was in agreement with the previous studies
(7,16). However, authors considered that the
demographic characteristics of the patients is
a limitation of this study due to racial
characteristics. In addition, the cohort subjects
of this study considered that do not reflect the
general Turkish population. Within the
limitation of this study, this is the first
information in the literature associating the
CCT and keratometry data obtained by the all-
in-one TRK-2P and PC-HR in normal and KC
eyes. Further studies are needed to provide
data variability of the overlapped instruments
on keratoconus or different eye defects.

Currently, PC-HR is known as a reliable and
high-precise instrument among
ophthalmologists, however, there is no
standard technology for corneal topography
characterization and it is not also possible to
define which instrument provides the most
precise measurements (19). To make an
examination with the all-in-one instruments
reduces the time loss and therefore the clinical
workload. Besides its advantages during
operation, being accurate and reliable is
fundamental.

5. Conclusion

Within the limitations of this observational
study, the following conclusions can be
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drawn: All-in-one TRK-2P

is a reliable

instrument when correlated with Pentacam
HR as a reference high-reliable instrument.
Also, TRK-2P can produce consistent results
in normal and pathological corneas.
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Abstract

The pineal gland metastatic disease is relatively uncommon. Our research’s objective was to assess pineal gland metastasis findings from magnetic resonance ima-
ging (MRI). We queried the radiology reports of brain MRI examinations performed between September 2010 and December 2019. After identifying cases, patient
characteristics including sex, age, diagnosis, survival time, and MRI features including size (largest cross-sectional diameter), T1- Weighted Image (W1) signal,
T2-WI signal, contrast enhancement, and additional brain metastatic involvement area were evaluated. Our investigation identified 7 patients with pineal gland
metastasis. Underlying malignancies were lung (N 2), breast (N 2), prostate cancer (N 1), neuroblastoma (N 1), and non-Hodgkin lymphoma (N 1). The average
survival period after the detection of the pineal gland metastasis is 3.14 + 3.93 months. The lesions ranged in size from 0.8 to 1.8 cm (mean 1.18+0.38 cm). Six
tumors were isointense to gray matter both on T1-WI and T2-WIL. One showed heterogeneous signal intensities on T1-W1I and T2-WL. 6 out of 7 tumors showed
homogenous solid enhancement while one tumor showed heterogeneous enhancement due to necrosis. Two patients had leptomeningeal, one patient had pituitary
stalk, one patient had parenchyma, and one patient had calvarium-dural metastases. In the remaining 3 patients, no accompanying metastases were observed in
brain. The presence of pineal gland lesions in patients with known malignancy should increase suspicion of metastatic involvement.

Keywords: pineal gland, metastasis, magnetic resonance imaging, pineal, magnetic resonance

Pineal bez metastazlar1 olduk¢a nadirdir. Calismamizin amaci, pineal bez metastazlarmin manyetik rezonans goriintiileme bulgularim degerlendirmektir. Bu
alismada Eyliil 2010 ile Aralik 2019 tarihleri arasinda hastane/ radyoloji arsivindeki beyin manyetik rezonans goriintiilemelerinin raporlar: retrospektif olarak
tarands. Olgular belirlendikten sonra, hastalarin cinsiyet, yas, tani, sagkalim siiresi gibi 6zellikleri ve boyut (en biiyiik kesit ¢ap), T1 agirhkli, T2 agirlikl sinyaller,
kontrast tutulumu, ek beyin metastatik tutulum alanlar gibi 6zellikler degerlendirildi. Arastirmamizda pineal metastazli 7 hasta tespit edildi. Altta yatan malig-
niteler akciger (N 2), meme (N 2), prostat kanseri (N 1), néroblastom (N 1), non-Hodgkin lenfoma (N 1) idi. Pineal metastaz saptandiktan sonra ortalama yasam
siiresi 3.14 aydi. Lezyonlarin boyutlar1 0.8 ile 1.8 cm arasinda degisiyordu. Alti timér, hem T1 agirlikli hem de T2 agirhkl olarak gri cevhere gore izointens idi.
Biri T1 agirhkl ve T2 agirlikl gériintiilerde heterojen sinyal intensitesi gosterdi. 7 tiimérden 6's1 homojen solid kontrastlanma gésterirken, bir tiimér nekroza
bagli heterojen kontrastlanma gosterdi. Iki hastada leptomeningeal, bir hastada hipofiz sap1, bir hastada parankim, bir hastada kalvaryum-dural metastaz vardi.
Kalan 3 hastada ise beyinde eslik eden metastaz izlenmedi. Bilinen malignitesi olan hastalarda pineal lezyonlarin varhg metastatik tutulum siiphesini artirmalidur.
Anahtar Kelimeler: pineal bez, metastaz, manyetik rezonans gériintiileme, pineal, manyetik rezonans
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Magnetic Resonance Imaging Findings of Pineal Metastasis

1. Introduction

The pineal gland is an uncommon location for
metastatic disease, although neoplasms from
almost every tissue have been reported to
metastasize to the pineal gland (1). When we
reviewed the literature according to “pineal
gland metastasis”, we found 43 cases (1-3). In
one autopsy study of 130 patients with lung
and breast cancers, pineal metastases were
discovered in 5 cases (2). In a surgical study
by Lassman et al, 10 pineal gland metastasis
were found among 191 patients with
surgically managed pineal gland tumors of
unknown etiology (3). The remaining 28 cases
were reported as clinical cases only (1).
Melatonin  (N-acetyl-5-methoxy-tryptamine)
is a molecule produced and released from the
pineal gland. Apart from sleep and circadian
regulations, melatonin displays inhibitory
properties during tumor progression (4-6). The
prognosis of pineal gland metastasis is poor
because it generally occurs in the late course
of widely metastatic systemic cancer (7).
Impaired synthesis and secretion of melatonin
from suffered pineal tissue may contribute to
worsening of prognosis. Thus, pineal
metastasis may be more important than just a
metastasis site.

Primary tumors of the pineal gland can
originate from a wide variety of cell sources,
such as pineal parenchymal tumors, germ cell
tumors, glial tumors, ependymomas, papillary
pineal tumors, meningiomas, and lipomas (1-
3). Histological diagnosis maybe not practical
because of the highly invasive nature of
biopsy and the deep location of the pineal
gland. Magnetic resonance imaging (MRI) has
an important place in the diagnosis of pineal
metastasis as in the diagnosis of many
diseases (8).

There is no prior report specifically focused
on the radiological findings of pineal gland
metastasis. In this article, we aimed to
evaluate MRI findings of metastases to the
pineal gland.

2. Materials and Methods
Subjects

MRI examinations were performed either on a
1.5 Tesla (T) MRI device (Magnetom vision
plus, Siemens, Germany) or a 3T MRI device
(GE Healthcare, Waukesha, WI).
Conventional brain MRI protocol was as
follows: T2-weighted image (WI) (Echo time
(TE): 85, Repetition Time (TR):7711,
Window Contrast/Window Width (WC/WW):
4434/8868 for 3T, TE: 91, TR:3940,WC/WW:
798/1698 for 1.5T) fluid-attenuated inversion
recovery imaging (TE: 37,
TR:2095,WC/WW: 3256/6513 for 3T, TE: 88,
TR:8001,WC/WW: 474/973 for 1.5T) non-
enhanced T1-WI (TE: 11, TR:829,WC/WW:
2082/4165 for 3T, TE: 17, TR:750,WC/WW:
660/1395 for 1.5T), and contrast-enhanced
T1-WI (TE:9, TR:820, WC/WW: 5508/11017
for 3T, TE: 17, TR:750,WC/WW: 486/1021
for 1.5T) with a slice thickness: 5 mm. MRI
images were transferred to the MR protocol
workstation. From conventional MR images, a
neuroradiologist with 12 years of experience
(SS) and a radiologist with 6 years of
experience (NA) evaluated the pineal gland
metastasis with consensus. Due to the
invasive nature of the biopsy and the deep
location of the pineal gland, if the lesion
became large on follow-up MRI examination,
the pineal gland lesion was accepted as
metastasis (Figure 1). MRI features including
size (largest cross-sectional diameter), T1- WI
signal, T2-WI signal, contrast enhancement,
and additional brain metastasis were recorded.

Statistical analysis

Statistical analysis was evaluated with the
SPSS v.22 package program (IBM Corp,
Chicago, USA). Descriptive statistics were
given as a mean =+ standard deviation.
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Figure 1. A pineal lesion that increased in size in 2 months in a 23-year-old man with non-Hodgkin lymphoma.
Figure 1a. A nodular lesion is seen on sagittal post-contrast T1-WI image (white arrow). Figure 1b. Sagittal post-
contrast T1-WI image 2 months later shows marked progression of the lesion size, suggesting metastasis (white
arrow). Also pituitary stalk involvement is progressed (black arrows).

3. Results

Patient characteristics of these patients as well and non-Hodgkin lymphoma (N 1). The
as their primary neoplasm are described in survival period after the detection of the
Table 1. We analyzed 7 patients (age range pineal gland metastasis ranged from 1 to 12
23-71 years; mean age 46.28+ 16.89 years, 3  months (mean 3.14 + 3.93 months).

male, 4 female) who were diagnosed with

pineal gland metastasis from September 2010 ~ The imaging characteristics including size,
to December 2019. Underlying malignancies ~T1-WI signal, T2-WI = signal, ~contrast
were lung cancer (N 2), breast cancer (N 2), enhancement, and additional brain metastasis

neuroblastoma (N 1), prostate cancer (N 1), W€I€ described in Table 2.

Table 1. Patients and Disease Characteristics

Patient  Sex Age Diagnosis Survival days
Number (years)

1 M 23 Non-Hodgkin lymphoma 1 month

2 F 71 Breast 12 months

3 M 49 Lung 2 months

4 F 25 Neuroblastoma 2 months

5 M 52 Prostate 2 months

6 F 53 Breast 1 month

7 F 51 Lung 2 months

Table 2. Radiologic Manifestations of the Patients

Patient Magnetic Resonance Imaging
Number Size (cm) T1 signal T2 Enhancement Additional brain
signal metastasis

1 1.4 isointense isointense homogeneous infundibular stalk,
leptomeninges

2 1.8 heterogenous- heterogenous- peripheral (necrotic) -

hipointense hyperintense

3 1.1 isointense isointense homogeneous -

4 1.5 isointense isointense homogeneous -

5 0.8 isointense isointense homogeneous calvarium-dural

6 0.8 isointense isointense homogeneous leptomeninges

7 0.9 isointense isointense homogeneous parenchymal
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The lesions ranged in size from 0.8 to 1.8 cm
(mean: 1.18+0.38 cm). Six tumors were
isointense to gray matter both on T1-WI and
T2-WI (Figure 2). One showed heterogeneous
signal intensities on T1-WI and T2-WIL. 6 out
of 7 tumors showed homogenous solid
enhancement while one tumor showed
heterogeneous enhancement due to necrosis
(Figure 3). In contrast-enhanced images, two

one of them also had pituitary stalk
metastases. One patient had parenchymal
metastasis (Figure 4), and one patient had
calvarium-dural metastasis. The remaining 3
patients had no other metastases within the
brain. Pineal gland lesions and accompanying
metastatic lesions were not observed in the
previous examinations of our patients (not
shown) in our study.

patients had leptomeningeal metastases, and

Figure 2. Tumour is seen as isointense to gray matter both on axial T1-WI (Figure 2a) and on axial T2-WI (Figure
2b) (arrows).

Figure 3. On post-contrast T1-WI axial image, homogenous solid enhancement is seen within tumour (black arrows)
(Figure 3a). Heterogenous enhancement is seen due to necrosis (white arrows) on post-contrast T1-WI axial image
(Figure 3b).

Figure 4. Progression of pineal lesion size suggesting metastasis is seen (white arrows) in coronal post- contrast
enhanced T1-WI images (Figure 4a). An additional parenchymal metastasis is regressed after radiotheraphy (black
arrows) in coronal post-contrast T1-WI (Figure 4b)
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4. Discussion

Melatonin is a molecule synthesized and
secreted by the pineal gland known as a
regulator of sleep and circadian rhythms. The
melatonin effect may be impaired in pineal
metastases. In the last decade, many more
reports have shown that melatonin leads to
prolonged survival and improved quality of
life in patients when included in
chemotherapy or radiotherapy protocols
designed to treat cancer (4-6). The diagnosis
of pineal gland metastases is therefore
important. Pineal gland metastases are most
common in lung cancer (9). It has been
reported that previously detected pineal gland
metastases originate from other tumors such
as the esophagus, breast, pancreas, kidney,
stomach, liver, colon, melanoma, thyroid, and
myeloma (1). Central nervous system
lymphoma rarely involves the pineal gland.
Kim et al. reviewed reported cases of primary
and secondary pineal lymphoma in 2016 and
found 10 cases, of whom 2 were secondary,
with 1 retroperitoneal primary and 1 gastric
primary (10). Since then, two additional cases
of pineal lymphoma have been reported, one
presenting with masses in the adrenal gland,
the other one presenting as primary pineal
lymphoma (11,12). When we look at the
literature, pineal gland metastases are
observed less frequently.

Brain MRI of isolated pineal gland metastasis
secondary to acute lymphocytic leukemia
revealed a well-defined solid lesion with
intense enhancement after contrast. In this
case, significant diffusion restriction of the
lesion was detected on diffusion-weighted
images (13). The diffusion restriction feature
of the cases was not included in our study.
Mostly homogeneous enhancement was
observed in our patients, and heterogeneous
enhancement was observed in pineal gland
metastasis of breast cancer in one patient of
our study.

In the literature, hydrocephalus is the
prominent finding in the brain MRI image of a
lung adenocarcinoma metastasizing to the
pineal gland. And in this case, the diagnosis
was made as a result of a biopsy several times
(14). Hydrocephalus was not observed in our
patients. Our patients did not have a

pathological diagnosis, and most of them
showed progression in the lesions during their
follow-up. In addition, pineal gland lesions
and accompanying metastatic lesions were not
observed in the previous examinations in our
study.

Heterogeneous contrast enhancement was
observed in the pineal gland metastasis of
esophageal neuroendocrine tumor on contrast-
enhanced T1-weighted examination, and
calcification was detected on computed
tomography in the literature (15). In our
study, there were no calcifications in pineal
metastasis, and in our patients, heterogeneous
contrast enhancement was present in one of
the 7 patients. The primary of this patient was
breast cancer. And in the literature ring-like
enhancement and hypointensity in T2-
weighted examinations were observed in a
patient with pineal gland metastasis of gastric
adenocarcinoma (16). In our 6 of 7 patients,
the signal feature was observed as isointense
in T2-weighted examinations.

Due to the absence of the blood-brain barrier
in the pineal gland, the basis of extracranial
malignant tumors reaching the pineal region is
considered to be hematogenous metastasis (1).
In one study, it was mentioned that metastasis
of the pineal gland may arise mainly from
tumor cells entering the pineal gland via the
posterior choroidal artery (2). Due to the
proximity of the pineal gland to the third
ventricle and quadrigeminal cistern, tumor
cells may also reach the pineal gland via
cerebrospinal fluid pathways. Primary pineal
gland tumors can arise from a wide variety of
cells (17). Histological diagnosis maybe not
be practical due to the invasive nature of the
biopsy and the deep location of the pineal
gland. The presence of pineal gland lesions in
patients with known malignancy increases
suspicion of metastatic involvement. In the
literature, some patients could not be
diagnosed pathologically with an invasive
procedure at one time, and more than one
intervention was needed (18). Diagnosis may
be made alone based on imaging. MRI has an
important place in the differential diagnosis.
The metastatic pineal tumors are generally
significantly enhanced because of the absence
of the blood-brain barrier. However, the
metastatic lesions showed different degrees of
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enhancement, such as  heterogeneous
enhancement, peripheral enhancement, or less
obvious  enhancement. To  distinguish
metastases from other tumors located in the
pineal gland through imaging maybe not
always possible. In these circumstances, a
follow-up MRI examination needs to be
considered.

One limitation of our study is the absence of a
pathological diagnosis of pineal gland
metastases. Another limitation of our study is
the small number of patients in our study due
to the rarity of pineal gland metastases.
Studies that can be performed with
homogeneous patient groups with a larger
number of patients and with the same primary
may provide more specific MRI findings in
the future.

The prognosis of pineal gland metastasis is
poor because it generally occurs in the late
course of widely metastatic systemic cancer
(5). Impaired synthesis and secretion of
melatonin from suffered pineal gland may
contribute to worsening of prognosis. Most of
the patients in the present study died within a
few months. Due to the anti-cancer effect of
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Nitrate and Diuretic Treatments in Acute Heart Failure
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Akut Kalp Yetersizliginde Ilk 30 Dakika Iginde Nitrat ve Diiiretik Tedavileri: Acil Serviste Kesitsel Bir Calisma
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Osm S i Diuretics and nitrates form the cornerstone of emergency treatment, and more recently, some observational studies have high-
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lighted the importance of the concept of 'time' in the treatment of Acute Heart Failure (AHF). We aimed to investigate clinical

‘Emergency Department, Siverek State manifestations, phenotypes, and outcomes of patients with AHF and required early diuretics and nitrates administration. Patients
Hospital, Samliurfa, Turkey who presented to the ED with signs and symptoms of acute heart failure were included in the study. The clinical features of the early

(30 minutes and less) and delayed (over 30 minutes) treatment groups were evaluated according to the duration of diuretic and
“Cardiology Department, Kent Hospital, nitrate treatment. The median age of the 719 patients was 73 years [66-80 IQR] and 395 (54.9%) were male. Furosemide treatment
Izmir, Turkey was administered to 682 (94.9%) patients, and 537 (74.7%) patients received glycerol trinitrate treatment. In-hospital mortality

rates were high in patients who received early treatments of both furosemide and nitrate (OR: 5.802, 95% CI: 1.885-17.831, p =
*Cardiology Department, Eskisehir 0.001 and OR: 5.229, 95% CI: 1.355-20.115, p = 0.013, respectively). The 3-month mortality rates were also high in patients who
Osmangazi University, Eskisehir, Turkey received early furosemide treatment (OR: 1.864, 95% CI: 1.078-3.223, p = 0.026). Patients who were started diuretics and nitrates

in the early period (<30 min) had shorter stays in the ED. In-hospital mortality was higher in early treatment group.
Keywords: heart failure, furosemide, nitrates, emergency department

Akut Kalp Yetmezliginin (AKY) tedavisinde diiiretikler ve nitratlar, acil tedavinin temel tagin1 olusturur ve yakin zamanlarda,
bazi gozlemsel ¢aligmalar, 'zaman' kavramimnin énemini vurgulamigtir. AKY bulunan, erken diiiretik ve nitrat uygulamas: gerek-
tiren hastalarin klinik belirtilerini, fenotiplerini ve sonuglarini arastirmay1 amagladik. Acil servise akut kalp yetmezligi belirti ve
bulgulari ile bagvuran hastalar ¢alismaya dahil edildi. Erken (30 dakika ve alt1) ve gecikmeli (30 dakika tizeri) tedavi gruplarinin
klinik 6zellikleri ditiretik ve nitrat tedavisinin siiresine gére degerlendirildi. 719 hastanin medyan yas1 73 idi [66-80 IQR] ve 395'i
(%54.9) erkekti. 682 (%94,9) hastaya furosemid tedavisi, 537 (%74,7) hastaya gliserol trinitrat tedavisi verildi. Hem furosemid hem

Correspondence: de nitratin erken tedavisini alan hastalarda hastane i¢i 6liim oranlar1 yiiksekti (OR: 5.802, %95 GA: 1.885-17.831, p = 0.001 ve OR:
Nurdan ACAR- Emergency 5.229, %95 GA: 1.355-20.115, p = 0.013, sirastyla). Erken furosemid tedavisi alan hastalarda 3 aylik mortalite oranlar1 da yiiksekti
Department, Eskisehir Osmangazi (OR: 1.864, %95 GA: 1.078-3.223, p = 0.026). Erken dénemde (<30 dk) diiiretik ve nitrat baglanan hastalarin acil serviste kali
University, Eskisehir, Turkey stireleri daha kisaydi. Hastane i¢i mortalite erken tedavi grubunda daha yiiksekti.

e-mail: nurdanergun@gmail.com Anahtar Kelimeler: kalp yetersizligi, furosemid, nitratlar, acil servis

Received 07.06.2022  Accepted 30.06.2022 Online published 11.08.2022

Catal E, Acar N, Ozakin E, Canakci ME, Dolgun H, Moghanchi Zadeh SH, Murat S, Cavusoglu Y. Nitrate and Diuretic Treatments in Acute Heart Failure within 30 Minutes: A Cross

Sectional Study in Emergency Department,
Osmangazi Journal of Medicine, 2022;44(6):786-792 Doi: 10.20515/0td.1127447

786


https://orcid.org/0000-0003-0078-2826
https://orcid.org/0000-0002-3532-1803
https://orcid.org/0000-0003-4301-5440
https://orcid.org/0000-0001-9015-1782
https://orcid.org/0000-0002-9142-310X
https://orcid.org/0000-0002-4027-9873
https://orcid.org/0000-0002-3935-0222
https://orcid.org/0000-0002-6652-3790

Early Diuretic and Nitrate Treatment in Acute Heart Failure

1. Introduction

Acute heart failure (AHF) is a life-threatening
condition highly associated with morbidity
and mortality. It is also one of the leading
causes of hospitalizations in subjects aged >65
years and is associated with high mortality
and rehospitalization rates and represents a
significant economic burden on the healthcare
system. In-hospital mortality ranges from 4%
to 10%. Post-discharge 1-year mortality is
reported to be 25-30% with up to more than
45% deaths or readmission ratesl. The
majority of patients with AHF initially present
to the emergency department (ED).
Furthermore, early diagnosis of AHF in the
ED and prompt initiation of appropriate
treatment strategy may influence clinical
outcomes2—4. In patients with AHF, diuretics
and nitrates form the cornerstone of treatment,
and more recently, some observational studies
have highlighted the importance of the
concept of 'time' in the treatment of AHF.
Although the management of acute coronary
syndrome is similar for almost every patient, a
single treatment approach or a fixed treatment
program and timing do not seem appropriate
for every AHF patients. Most patients with
AHF present with worsening signs and
symptoms of congestion, but only a minority
of patients with low cardiac output findings.
However, precipitating factors, underlying
heart disease, clinical characteristics, and
comorbidities may differ greatly in patients
presenting with similar clinical picture and
also, may effect physician’s treatment
approaches5,6. Although early initiation of

Total patients
n=823

diuretics in AHF treatment has been
recommended, the appropriate timing, patient
management, and optimal practices are still
unclear and data on nitrates are not available.

In this study, we aimed to examine the clinical
manifestations, and outcomes of patients who
presented to the ED with AHF and required
time interval to treatment <30 min diuretics
and nitrates administration.

2. Methods

This is a cross sectional and observational
study. It included patients aged >18 who
presented to the ED of a tertiary university
hospital between October 2015, and
September 2016; were diagnosed with de
novo heart failure (HF) and/or acutely
decompensated HF (ADHF), and for whom
treatment was recommended (Figure 1). The
study was conducted with the approval of the
local ethics committee (date: October 27,
2015; number: 56). Signed informed consent
was obtained from the patients who
participated in the study or from their relatives
if they were unconscious. Patients aged <18,
those with trauma, pregnant women, patients
with known HF who presented to the
emergency department for reasons other than
HF complaints and symptoms, chronic renal
failure (CRF) without urine output, N-
terminal proBNP (NT-proBNP) levels <300
pg/mL and those who (or whose relatives) did
not give their consent were excluded from the
study.

57 patients did not give
approval

A

Applicant for the
study
n=766

32 patients left
15 patients NT-proBNP
levels <300 pg/L

Study group
n=719

Figure 1. Flow chart of the patients participating in the study.
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We recorded information from the patients
regarding demographic data, comorbidities,
medications, vital signs, the presence of
typical signs and symptoms of HF, bedside
echocardiography, chest X-ray,
electrocardiography and laboratory findings,
treatments and interventions performed in the
ED, ED outcome (discharge/intensive care
admission/hospitalization/death), and the
duration of stay in the ED, intensive care unit,
and hospital.

One or both nitrate or furosemide added to
treatment if indicated by clinical findings. The
time of treatment initiation (door-to-
furosemide time and door-to-nitrate time)
were recorded. No recommendations were
made to the healthcare team during the
diagnosis and treatment stages because of the
nature of study. Patients with a time interval
to treatment <30 min were assigned to the
“early” treatment group and those with a
difference of >30 min were assigned to the
“delayed” treatment group. The primary
outcome was ED visit that require IV therapy,
re-hospitalization, and all-cause mortality in
the following 3 months. The secondary
outcome was to evaluate clinical factors
causing a delay in administering diuretic and
nitrate treatments.

During follow-up, patients were contacted via
phone-call at 90th day. Presentations to the
ED due to HF; hospitalizations due to HF; and
the cause and date of death, were recorded.

Statistical Analysis

Continuous data were given data that do not
fit into normal distribution were given as
Median  [25.-75.  interquartile  range],
categorical data were given as a percentage
(%). We used Shapiro Wilk's test to determine
if the data fit into a normal distribution,
Mann-Whitney U test is used when two
groups did not. Cross-tables were analyzed
with Pearson Chi-Square and Fisher Exact
Chi-Square  tests. Logistical regression
analysis was used to determine risk factors.
We used the IBM SPSS Statistics 21.0
program (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.) to run the analyses.

3. Results

De novo HF was diagnosed in 373 (51.9%)
patients and ADHF in 346 (48.1%) patients.
The median age of the 719 patients was 73
years [66—80 IQR]. Of the patients, 395
(54.9%) were male and 324 (45.1%) were
female. The median age was 72 years [65—78
IQR] for men, whereas it was 73 years [68—82
IQR] for women (p < 0.001). The median age
of de novo patients was 73 years [64-80], and
it was 73 years [66—77] in the ADHF group.
The number of female patients was 189
(50.7%) among the de novo HF patients and
135 (39.0%) among the ADHF patients (p =
0.002). Based on the medical history, there
were 516 (71.8%) patients with hypertension,
260 (36.2%) patients with diabetes mellitus,
119 (16.6%) patients with chronic kidney
disease (CKD), 180 (25.0%) patients with
chronic obstructive pulmonary disease, and
305 (42.4%) patients with coronary artery
disease (CAD). The number of active smokers
was 201 (28.0%). 512 (71.2%) patients’
systolic blood pressure was higher than 140
mmHg.

The most common symptom was dyspnea in
714 (99.3%) patients followed by orthopnea
in 688 (95.7%) patients, fatigue in 476
(66.2%) patients, palpitations in 353 (49.1%)
patients, paroxysmal nocturnal dyspnea in 341
(47.4%) patients, and increased swelling in
the legs and body in 249 (34.6%) patients.

Nitrate treatment was started earlier in
patients with a history of CAD [odds ratio
(OR): 1.568, 95% confidence interval (CI):
1.071-2.294, p = 0.020]. Although there was
no statistically  significant  difference,
furosemide and nitrate treatments were started
delayed in cases with de novo HF so that it
could be clinically significant (50.5% vs.
54.6%, p = 0.337; 48.8% vs. 58.1%, p =
0.055, respectively). In the evaluation of the
vital parameters, it was observed that both
systolic blood pressure and diastolic blood
pressure were higher in patients in whom
treatment with diuretics and nitrates were
initiated in the early period (p < 0.001 in both
groups). Increased heart rate was found to be
statistically significant in the early treatment
groups for both furosemide and nitrate (p =
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0.037 and p = 0.001). In addition, oxygen entire patient group, 407 (56.6%) of patients
saturation was lower and respiratory rates had HFrEF, 118 patients (16.4%) had
were higher in the early treatment group HFmrEF, and 194 patients (27.0%) had
(Table 1). HFpEF.

While the left ventricular EF (LVEF) was
determined to be 30.0 [20.0-50.0] % in the

Table 1. Baseline Characteristics of Study Patients

Furosemide Group (n=682) Nitrate Group (n=537)
Early Delayed P Early Delayed P
0-30 minutes >3(0 minutes 0-30 minutes >30 minutes
(n=499) (n=183) (n=389) (n=148)
Age, years [IQR] 73 [65-79] 73 [67-80] 0.238 74 [66-80] 73 [68-80] 0.458
Female, n(%) 221 (44.3%) 87 (47.5%) 0.450 167 (42.9%) 72 (48.6%) 0.234
De novo, n(%,) 252 (50.5%) 100 (54.6%) 0.337 190 (48.8%) 86 (58.1%) 0.055
Comorbidities, n(%)
HT 357 (71.5%) 138 (75.4%) 0.316 282 (72.5%) 114 (77.0%) 0.286
DM 181 (36.3%) 72 (39.3%) 0.462 151 (38.8%) 43 (42.6%) 0.428
CRF 86 (17.2%) 25 (13.7%) 0.263 67 (17.2%) 20 (13.5%) 0.297
COPD 134 (26.9%) 41 (22.4%) 0.238 105 (27.0%) 37 (25.0%) 0.640
CAD 298 (59.7%) 100 (54.6%) 0.234 240 (61.7%) 75 (50.7%) 0.020
AF 98 (19.6%) 33 (18.0%) 0.637 75 (19.3%) 22 (14.9%) 0.235
Smoker 142 (28.5%) 48 (26.2%) 0.565 109 (28.0%) 34 (23.0%) 0.237
Medication, n(%)
Furosemide 251 (50.3%) 86 (47.0%) 0.444 198 (50.9%) 65 (43.9%) 0.148
Spironolactone 90 (18.0%) 29 (15.8%) 0.505 66 (17.0%) 23 (15.5%) 0.691
Nitrate 61 (12.2%) 23 (12.6%) 0.904 49 (12.6%) 19 (12.8%) 0.940
ACEI 119 (23.8%) 37 (20.2%) 0.317 98 (25.2%) 30 (20.3%) 0.232
ARB 86 (17.2%) 36 (19.7%) 0.462 71 (18.3%) 27 (18.2%) 0.998
Vitals [IQR]
SBP, mmHg 150 [140-170] 140 [120-160] <0.001 160[140-170] 150 [130-160] <0.001
DBP, mmHg 90 [80-100] 80 [80-90] <0.001  90[90-100] 90 [80-98] <0.001
Heart rate, bpm 100 [85-117] 95 [80-115] 0.037 100 [86.5-120] 94.5[80.5-112]  0.001
Sp02, % 89 [85-92] 90 [88-93] <0.001 89 [85-91.5] 90 [88-92] <0.001
Respiratory rate 28 [24-32] 24 [22-32] 0.002 28 [24-32] 24 [22-32] 0.001

IQR: Interquartile range, HT: Hypertension, DM: Diabetes mellitus, CRF: Chronic renal failure, COPD: Chronic obstructive
pulmonary disease, CAD: Coronary artery disease, ACEI: angiotensin-converting enzyme inhibitor, ARB: angiotensin II receptor
blockers, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, SpO2: Oxygen saturation

The evaluation of laboratory parameters,
additional treatments administered, and
interventions performed in the ED according
to whether they were administered or
performed early or delayed are provided in
Table 2. In the furosemide group, oxygen
therapy was given at a higher rate in patients
whose treatment was started early (OR: 1.966,
95% CI: 1.130-3.420, p = 0.016). In patients
who received early furosemide treatment,
nitrates were also started early (OR: 1.496,
95% CI: 1.010-2.218, p = 0.045), and in those

receiving early nitrate treatment, furosemide
was also started early; however, no significant
difference was found (p = 0.05). Patients
underwent noninvazive mechanical
ventilation were more likely to be included in
the early treatment group for both furosemide
and nitrate (OR: 4.588, 95% CI: 2.112-9.953,
p < 0.001 and OR: 2.769, 95% CI. 1.397-
5479, p = 0.002, respectively). ED and
hospital outcomes regarding treatment times
were shown on Table 3.
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Table 2. Echocardiographic findings, laboratory parameters, chest x-ray findings, and ED treatment

Furosemide Group (n=682)

Nitrate Group (n=537)

Early Delayed P Early Delayed P
0-30 minutes >3(0 minutes 0-30 minutes >30 minutes
(n=499) (n=183) (n=389) (n=148)
LVEF % [IQR] 35[20-50] 30 [20-50] 0.425 35[20-50] 35[20-50] 0.814
HFrEF, n(%) 273 (54.7%) 107 (58.5%) 0.712 215 (55.3%) 80 (54.1%) 0.961
HFmrEF, n(%) 85 (17.0%) 29 (15.8%) 69 (17.7%) 27 (18.2%)
HFpEF, n(%) 141 (28.3%) 47 (25.7%) 105 (27.0%) 41 (27.7%)
Laboratory parameters,
[IQR]
pH 7.40[7.35-7.45] 7.41[7.36-7.45] 0.084 7.40 [7.35-7.44] 7.41[7.36-7.45] 0.369
Lactate, mmol/L 1.9 [1.3-2.6] 1.6 [1.2-2.4] 0.004 1.7 [1.3-2.5] 1.6 [1.0-2.4] 0.008
Base excess, mmol/L -3.1[-6.2--1.0] -3.0[-52--04] 0.124 -3.1[-6.0--09] -3.0[-53-- 0.352
0.9]
Hemoglobin, g/dL 12.0[10.5-13.8] 11.7[10.4-13.7] 0.196 12.1[10.6-14.0] 11.7[10.4-13.2] 0.022
Sodium, mEq/L 138.0 [134.0- 139.0 [135.0- 0.283 138.0 [135.0- 139.0 [134.0- 0914
140.0] 141.0] 140.0] 141.0]
Potassium, mEq/L 4.73 [4.30-5.10] 4.73 [4.35-5.20] 0.364 4.70 [4.28-5.20] 4.60[4.30-5.08] 0.371
BUN, mg/dL 27.7[18.3-43.4] 25.7[18.5-44.5] 0.763 27.0[18.2-41.0] 25.5[18.3-42.8] 0.739
Creatinine, mg/dL 1.25[0.95-1.68] 1.20[0.94-1.63] 0.473 1.25[0.95-1.67] 1.22[0.91-1.65] 0.606
NT-proBNP, pg/mL 6860 [3058- 7410 [3180- 0.820 6823 [3091- 6898 [2994- 0.728
15550] 14856] 15440] 13508]
hs-Troponin T, ng/L 41.0 [22.0-77.0]  38.0[23.0-70.0] 0.667 41.0 [21.0-75.0] 37.5[24.3-63.8] 0.864
ED Treatment and
interventions in hospital,
n(%)
Oxygen 465 (93.2%) 160 (87.4%) 0.016 368 (94.6%) 133 (89.9%) 0.050
Nitrate 401 (80.4%) 134 (73.2%) 0.045 -
Furosemide - 388 (99.7%) 147 (99.3%) 0.476
Inotrope 15 (3.0%) 3 (1.6%) 0.425 N/A N/A -
NIMV 77 (15.4%) 7 (3.8%) <0.001 65 (16.7%) 10 (6.8%) 0.003
Endotracheal intubation 7 (1.4%) 1 (0.5%) 0.689 6 (1.5%) 0 (0%) 0.195
Ultrafiltration 26 (5.2%) 4 (2.2%) 0.088 19 (4.9%) 3 (2.0%) 0.136
Coronary angiography 68 (13.6%) 28 (15.3%) 0.578 56 (14.4%) 21 (14.2%) 0.951
IQR: Interquartile range, LVEF: Left ventricular ejection fraction, HFrEF: Heart failure with reduced EF, HFmrEF: Heart failure
with mildly reduced EF, HFpEF: Heart failure with preserved EF, BUN: Blood urea nitrogen, NIMV: Non-invasive mechanical
ventilation
Table 3. Emergency and hospital outcomes regarding treatment times.
Furosemide Group (n=682) Nitrate Group (n=537)
Early Delayed p Early Delayed p
0-30 minutes >30 minutes 0-30 minutes >30 minutes
(n=499) (n=183) (n=389) (n=148)
Time in ED,  274.0 [200.0-373.0]  330.0 [270.0-416.0]  <0.001  280.0 [200.0-374.5]  345.0[275.0-450.0]  <0.001
min
Hospital 335 (67.1%) 97 (53.0%) 0.001 258 (66.3%) 76 (51.4%) 0.001
admission,
n(%)
ICU 161 (32.3%) 46 (25.1%) 0.073 124 (31.9%) 33 (22.3%) 0.029
admission,
n(%)
Time in 6.0 [4.0-10.0] 6.0 [4.0-11.0] 0.828 7.0 [4.0-10.0] 6.0 [5.0-10.0] 0.338
hospital,
days
90 days ED 206 (45.6%) 76 (42.9%) 0.550 166 (46.0%) 68 (47.6%) 0.750
readmission,
n(%)
90 days 215 (47.8%) 70 (39.5%) 0.062 174 (48.2%) 61 (42.7%) 0.261
hospital
admission,
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n(%)

In-hospital 44 (8.8%) 3 (1.6%)
exitus, n(%)

90 days 80 (16.0%) 17 (9.3%)

exitus, n(%)

0.001 26 (6.7%) 2 (1.4%)

0.026 53 (13.6%) 12 (8.1%)

0.013

0.080

ED: Emergency department, ICU: Intensive care unit

It was observed that patients who received
early furosemide treatment were hospitalized
at a high rate (OR: 1.811, 95% CI: 1.283—
2.566, p < 0.001). On the other hand, both
hospitalization and intensive care unit
admission rates were high those receiving
nitrate (OR: 1.866, 95% CI: 1.271-2.739, p =
0.001 and OR: 1.631, 95% CI: 1.050-2.531, p
= 0.029, respectively). In-hospital mortality
rates were high in patients who received early
treatments of both furosemide and nitrate
(OR: 5.802, 95% CI: 1.885-17.831, p = 0.001
and OR: 5.229, 95% CI: 1.355-20.115, p =
0.013, respectively). The 3-month mortality
rates were also high in patients who received
early furosemide treatment (OR: 1.864, 95%
CI: 1.078-3.223, p = 0.026).

4. Discussion

Diuretics, which are the foundation of HF
treatment, and vasodilator treatments that lead
to symptomatic relief have been evaluated in
many different7,8.The necessity of starting
HF treatment in the early period has been
defined in several guidelines. In recent years,
studies on door-to-diuretic time have been
performed, and these studies report that
diuretic treatment initiated within a time of
<60 min reduces the in-hospital mortality2. It
has also been shown that treatment initiated at
or before 90 min reduces the length of
hospital stay and all-cause mortality9. In
addition, it was reported in another study that
diuretic treatment initiated at 60 min or before
did not lead to significant differences in terms
of clinical outcomesl0. In our study, we
evaluated patients who received treatment
within and after 30 min, and we could not find
any previous evaluations in the literature
based on this time. Although there are remain
questions regarding the use of glyceryl
trinitrate in the acute treatment of HF, it has
been observed that it is used in treatment
because patients are usually hypertensive and
there is a need to reduce the afterloadl,11,12.
Besides, the effect of individual patient
profiles in heart failure on the timing of

diuretic and nitrate therapy administered in
the ED is not well defined.

In previous studies, when vital parameters
were evaluated, systolic blood pressures,
diastolic blood pressures, and heart rate were
found to be high in patients receiving early
treatment2,10. Approximately three quarters
of patients hospitalized for AHF have a
history of chronic HT and more than one half
have an initial systolic blood pressure
(SBP)>140 mmHg at the time of hospital
admission13. In present study, approximately
75% of the patients had a diagnosis of HT and
71.2% of the patients had SBP>140 mmHg.
Presence of a diagnosis of HT did not affect
the timing of diuretic and/or nitrate therapy.
However, it was observed that the blood
pressure level at the time of admission to the
ED was related to the timing of both diuretic
and nitrate treatment. In addition, the
prognostic effect of heart rate in AHF and its
effect on treatment management in ED
admission are still debate and unclear. In
individuals with chronic HF, elevated resting
HR was reported to be associated with
increased risks of cardiovascular disease and
mortality14. In the hyperacute phase of AHF,
tachycardia is a mostly beneficial
physiological compensatory response. In
contrast to the predictive role of this
parameter in chronic HF and clarity on rate
control, the role of heart rate in AHF is much
more controversial and the details of the
relationship between the pathophysiology of
AHF and HR are still unknownl5. In our
study, it was observed that the heart rate
affects the timing of treatment at the time of
admission to the ED, and the patient profile
with a higher heart rate was treated with
diuretic and nitrate therapy earlier. In a recent
study, it was reported that simple combined
admission measurement of SBP and heart rate
predicted a higher risk for 1-year all-cause
mortality in  the elderly population
hospitalized for the first time for AHF16.
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Limitations

The present study also has some limitations.
First, it is a single-center study. Second, the
treatment was not administered in a
randomized controlled manner, and it was an
observational ~ study.  Third, although
healthcare professionals treating the patients
received similar training, treatment may have
been delayed in patients with possibly atypical
presentations.
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Abstract

It was aimed to raise awareness about pelvic lymphoma among gynecologists by evaluating and sharing the clinical features of 12
patients diagnosed with pelvic lymphoma in the obstetrics and gynecology clinic of Eskisehir Osmangazi university.The clinico-
pathological data of 12 patients who were presented to our clinics with gynecological complaints and diagnosed with lymphoma
between 2010 and 2020 were analyzed retrospectively from their files.In our study, extranodal primary pelvic lymphoma was
detected in ten patients, while nodal lymphoma was diagnosed in two patients. The most common histological lymphoma type
detected in patients was diffuse large B-cell lymphoma seen in ten patients (83.3%). It was the cervical involvement that was most
commonly observed in four patients (33.3%) with primary pelvic lymphoma. Total abdominal hysterectomy was performed as a
gynecological surgical procedure in two patients, while a staging surgical procedure was performed in addition to total abdominal
hysterectomy in five patients. Frozen pathology method was used in only four of the patients who underwent surgical procedure.
While the diagnosis of lymphoma was made by minimally invasive tissue biopsy in five patients (41.6%), it could be made after
surgery in seven patients (58.3%).Keeping pelvic lymphomas in mind in the differential diagnosis of patients who are evaluated
with non-specific gynecological complaints and a preliminary diagnosis of pelvic mass may prevent some unnecessary extensive
oncological surgeries. Increasing awareness of pelvic lymphoma among gynecologists can help prevent delays in diagnosis and
treatment

Keywords: Pelvic lymphomas, atypical diagnosis, pelvic mass

Universitemiz kadin dogum polikliniginde pelvik lenfoma tanist konulan 12 hastanin klinik ézelliklerinin degerlendirilip paylagi-
larak jinekologlar arasinda pelvik lenfoma konusunda farkindalik yaratilmasi amaglanmistir.2010-2020 yillar arasinda jinekolojik
sikayetlerle Eskisehir Osmangazi Universitesi kadin dogum béliimiine bagvuran ve lenfoma tanisi alan 12 hastanin klinikopato-
lojik verileri dosyalarindan retrospektif olarak incelendi.Calijmamizda 10 hastada ekstranodal primer pelvik lenfoma saptanir-
ken, iki hastada nodal lenfoma tanis1 konuldu. Hastalarda en sik saptanan histolojik lenfoma tipi, on hastada (%83.3) goriilen
diffiiz biyiik B hiicreli lenfoma idi. Primer pelvik lenfomali dért hastada (%33.3) en sik gériilen servikal tutulumdu. Iki hastaya
jinekolojik cerrahi olarak total abdominal histerektomi, bes hastaya total abdominal histerektomiye ek olarak evreleme cerrahisi
uygulandi. Cerrahi islem uygulanan hastalarin sadece dérdiinde frozen patoloji yontemi kullanildi. Lenfoma tanist bes hastada
(%41.6) minimal invaziv doku biyopsisi ile konulurken, yedi hastada (%58.3) cerrahi sonras: konulabildi.Non-spesifik jinekolojik
sikayetleri olup pelvik kitle 6n tanisi alan hastalarin ayiric1 tanisinda pelvik lenfomalarin akilda tutulmas: gereksiz yere yapilacak
onkolojik ameliyatlarin éniine gegebilir. Jinekologlar arasinda pelvik lenfoma farkindaliginin artmas, tani ve tedavide gecikmele-
rin 6nlenmesine yardimeci olabilir.

Anahtar Kelimeler: Pelvik lenfomalar, atipik tani, pelvik kitle
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Patients Pelvic Lymphomas in Gynecology

1. Introduction

Lymphomas are hematological malignancies
arising from mature and precursors of T and B
lymphocyte cells and plasma cells.
Lymphomas can be divided into two main
groups as Hodgkin and non-Hodgkin and can
be seen in all age groups. Non-Hodgkin
lymphomas constitute 90% of lymphomas ',
While the incidence of non-Hodgkin
lymphomas in the United States is
19.6/100,000, it is predicted that 4.3% of all
new cancer cases will be non-Hodgkin
lymphoma for 2021 ). Less than one-third of
non-Hodgkin ~ lymphomas involve the
extranodal area. The most common extranodal
involvement sites are the gastrointestinal tract,
skin, bone, central nervous system, and testis,
while more rarely kidney, bladder, prostate,
and genital system organs *7).  Although
primary lymphoma in the female genital tract
is extremely rare, it constitutes approximately
0.2-1.5% of all extranodal lymphomas ',
Lymphomas with nodal involvement present
itself with bone marrow and peripheral blood
involvement together with a mass in lymphoid
or visceral organs ', While most patients
have B symptoms (fever, weight loss, malaise,
and sweating), lymphadenopathy and
laboratory changes, the definitive diagnosis is
made by histological tissue biopsy. Patients
with primary pelvic lymphomas apply to
gynecology clinics with different clinical
findings than lymphomas with nodal
involvement. While few patients have B
symptoms, most patients complain of irregular
vaginal bleeding, vaginal discharge, and
pelvic pain. After their initial evaluation in
gynecology clinics, a preliminary diagnosis of
pelvic mass, gynecological malignancy or
uterine leiomyoma is made and surgery is
planned. This causes delays in the diagnosis
and treatment of the disease. Biopsy and
immunochemotherapy are primarily used
instead of surgery in the diagnosis and
treatment of lymphomas.

The majority of literature studies on pelvic
lymphomas consist of case reports. Case
series are very few. Considering pelvic
lymphomas in the differential diagnosis of
gynecological diseases is a distant possibility
for gynecologists. Therefore, in our study, it
was aimed to raise awareness about pelvic

lymphoma among gynecologists by evaluating
and sharing the clinical features of 12 patients
diagnosed with pelvic lymphoma in the
obstetrics clinic of our university.

2. Material and Method

The medical data of 12 patients who presented
to the gynecology clinic of Eskisehir
Osmangazi University, which was a tertiary
center, with various gynecological complaints
and were diagnosed with pelvic lymphoma as
a result of the evaluations between 2010 and
2020, were retrospectively analyzed from
their files. Ethics committee approval was
obtained before starting the study. Etic
commitee approval number is 2020/13

Demographic data such as age, gravida,
parity, and menopause status were examined
from the files of the patients. The complaints
of the patients at the time of admission to the
gynecology clinic, and the histopathological
findings after clinical examination and
diagnostic procedures were reviewed from
their files. The histopathological type, sites of
involvement, and surgical procedures of
lymphomas were examined retrospectively
from their files. Staging information was
made according to the Ann Arbor Staging
System !""'*1 In addition, the general survival
information of the patients was reviewed.

Statistical analyzes were performed by using
the statistical software package SPSS version
22.0 (SPSS, Inc. Chicago, IL). The data were
expressed as median and range for continuous
variables. Binary variables were reported as
counts and percentages.

3. Result

In our study, extranodal primary pelvic
lymphoma was detected in ten patients, while
nodal lymphoma was diagnosed in two
patients. While the mean age of the patients
was 50.41 £+ 14.58, the mean gravida was 3.41
+ 2.6. While seven of the patients (58.3%)
were in the premenopausal period, five of
them (41.6%) were found to be
postmenopausal. Demographic data of the
patients were shown in Table 1.
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The patients mostly applied to the gynecology
service with complaints of pelvic pain,
irregular menstrual bleeding, and vaginal

Table 1. Clinical characteristics of the patients

discharge. Other clinical complaints of the
patients were shown in Table 2.

Age 50.41 +14.58
Gravida 341 £2.6
Parity 2.75 £2.56
Cal2s 29.75 £29.05
Diabetes Mellitus (n%) 6 (50%)
Hypertension (n%) 4 (33.3%)
Menopause Status

Pre-menopausal (n%) 7 (58.3%)
Post-menopausal (n%) 5 (41.6%)

Table 2. Complaints of patients applying to the clinic

Complaints

Pelvic pain 5 (41.6%)
Postmenopausal bleeding 2 (16.6%)
Irreguler bleeding 7 (58.3%)
Vaginal discharge 5 (41.6%)
Difficulty urinating 2 (16.6%)
Post coital bleeding 4 (33.3%)
Symptoms of B 3 (25%)
No complaints 1(8.3%)

The most common histological lymphoma
type detected in patients was diffuse large B-
cell lymphoma seen in ten patients (83.3%).
According to the Ann Arbor Classification,
six patients (50%) were in Stage 1, while
three patients (25%) were detected in Stage 2,
and the remaining three patients had advanced
stage tumors. In our study, it was the cervical
involvement that was most commonly
observed in four patients (33.3%) with
primary pelvic lymphoma. Total abdominal
hysterectomy  was  performed as a
gynecological surgical procedure in two
patients, while a staging surgical procedure

Table 3. Clinicopathological characteristics of the patients

was performed in addition to total abdominal
hysterectomy in five patients. Frozen
pathology method was used in only four of the
patients who underwent surgical procedure.
While the diagnosis of lymphoma was made
by minimally invasive tissue biopsy in five
patients (41.6%), it could be made after
surgery in seven patients (58.3%). The clinical
features of lymphomas are shown in Table 3.
While four patients died due to lymphoma,
eight patients are still alive. The overall
survival of the patients was found to be
48.08+47.17 months.

Histology

Diffuse large B cell lymphoma (n%)
Folicular lymphoma (n%)
Hodgkin mixed celluler (n%)
stage

1 (n%)

2 (n%)

3 (n%)

4 (n%)

Site of involvement
Ovary(n%)

Uterus(n%)

Cervics(n%)

10 (83.3%)
1 (8.3%)
1 (8.3%)

6(50%)
3(25%)
1(8.3%)
2(16.6%)

2 (16.6%)
1 (8.3%)
4 (33.3%)
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Mixed involvement(n%)

Pelvic lymph node (nodal involvoment) (n%)

Surgery treatment

Total hysterectomy + bilateral salpingooferectomy (n%)

Total hysterectomy + bilateral salpingooferectomy +omentectomy+

pelvic paraaortic lymph node dissection (n%)
Frozen

Diagnostic for lymphoma (n%)

Diagnostic for malingnite (n%)

Diagnostic method

Biospy

Surgery

Overall survival (meanzstd)

3 (25%)
2 (16.6%)

2 (16.6%)
5 (41.6%)

4(33.3%)
1 (25%)
3 (75%)

5 (41.6%)
7 (58.3%)
48.08+47.17

Preliminary diagnoses of pelvic mass, cervical
cancer, and leiomyoma were considered
primarily in the clinical examination and
ultrasonographic evaluation of the patients.
While myomas prolapsing the vagina were
observed in two of the gynecological
examinations, hydronephrosis, which is an
oncological emergency of lymphomas, was
observed as a clinical finding in two patients.
One of our patients was diagnosed with
lymphoma concurrent with endometrial
cancer. The clinical features of the patients
were shown in Table 4.

4. Discussion

In patients with pelvic pain, irregular
menstrual bleeding, vaginal discharge, and
pelvic mass findings on ultrasonography,
gynecological diseases, especially
gynecological malignancies, are considered in
the foreground and extensive abdominopelvic
surgical procedures are performed. The
inclusion of pelvic lymphomas will prevent
delays in the diagnosis and treatment of
lymphoma and contribute to the prognosis in a
good way, despite the fact that they are very
rare in the differential diagnosis of pelvic
mass and gynecological diseases.

In lymphomas with nodal involvement,
involvement of gynecological organs is seen
in approximately 30-40% of patients with
advanced disease. Primary pelvic lymphoma
involving gynecological organs constitutes
only 1.5% of all extranodal lymphomas !"*'4,
In advanced state nodal-involvement
lymphomas, classical clinical B symptoms,
fever, weight loss, sweating and malaise, as
well as multiple lymph node involvement
facilitate the diagnosis, while non-specific
symptoms are seen in primary pelvic
lymphoma. This causes the diagnosis to be

made after complex surgical procedures. Due
to its rarity, failure to provide standardization
in treatment and delays in clinical diagnosis
cause poor prognosis '+

In our study, extranodal non-Hodgkin primary
pelvic lymphoma was detected in ten of our
patients. The most common complaints were
irregular bleeding (58%), pelvic pain (41%),
and vaginal discharge (41%). These rates
were followed in accordance with the
literature data ['* "> 181,

In rare case reports in the literature, it has
been stated that Cancer antigen 125 (Cal25)
value can be used in the diagnosis, treatment,
and follow-up of advanced lymphoma cases
1% A moderate increase in Cal25 value was
observed in our two postmenopausal patients.
This not very high increase in Cal25 is of
limited use in differential diagnosis because it
increases in many gynecological and non-
gynecological diseases.

Diffuse large B-cell lymphoma was detected
histologically in 83.3% of our primary pelvic
lymphomas. Diffuse large B-cell type is the
most common type in the literature ! 1.
Although different rates are given in many
studies, the most common site of involvement
is expressed as the ovary '“'”. In our study,
cervix involvement was most frequently
followed by involvement of more than one
focus.
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While lymphoma was diagnosed in the final
pathology after abdominal hysterectomy
operation in seven of our patients, this rate was
found to be 62% in the study of Dimitros et al.
%1 Of the patients who underwent abdominal
hysterectomy, surgery was performed due to the
diagnosis of pelvic mass in 4, leiomyoma in 2,
and endometrial ca in one patient. It is seen that
the diagnosis of our patients applying to the
clinic is mostly in the form of pelvic mass,
cervical mass, uterine and vaginal leiomyoma, as
in the literature "%,

sufficient
[19-21]

Imaging methods do not have
sensitivity in diagnosing pelvic lymphoma
On ultrasonographic imaging, a non-specific
pelvic mass image of solid consistency is seen in
the majority of our patients. The diagnosis of
lymphoma can be made mainly by pathological
examination  of  tissue samples and
immunohistochemical staining. For this purpose,
ultrasound-guided biopsy may be useful %,

In patients with a preliminary diagnosis of
myomas prolapsing the vagina, cervical mass,
and uterine leiomyoma, it is possible to diagnose
with biopsy before complex surgery. In our
study, lymphoma was diagnosed by biopsy in
five patients.

Although ultrasonography, biochemical tumor
markers, and clinical examination findings
provide important information in the diagnosis of
malignant ovarian diseases, the diagnosis of
lymphoma can mostly be made after complex
surgery. Frozen method during abdominal
surgery can be helpful in the diagnosis of
lymphoma, although it is not definitive. In our
study, frozen was applied to four patients and
lymphoma diagnosis was made in only one
patient. In case of suspected Iymphoma
diagnosis, hemato-pathologist support will
increase the diagnosis rate.

The addition of surgery to immunochemotherapy
in the treatment of pelvic lymphomas has not
been shown to contribute positively to the survey
of the disease "”. Complex abdominal surgery
causes delay in diagnosis and treatment ©
§.10.15,1625-26] In many studies,
immunochemotherapy [Cyclophosphamide,
Doxorubicin, Vincristine, Prednisone (CHOP) +
rituxumab] is recommended as primary therapy.

In conclusion, keeping pelvic lymphomas in
mind in the differential diagnosis of patients who

are evaluated with non-specific gynecological
complaints and a preliminary diagnosis of pelvic
mass may prevent some unnecessary extensive
oncological surgeries. Increasing awareness of
pelvic lymphoma among gynecologists can help
prevent delays in diagnosis and treatment.
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A multidisciplinary approach may be necessary in the diagnosis and management of certain patients; therefore, interdisciplinary
consultations have an important place in the medical practice. Diagnosis and management of children with ear, nose and throat
(ENT) disorders take part in the practices of both otorhinolaryngologists and pediatricians. The aim of this study to investigate
the reasons for pediatric ENT consultations, and examine them in relation with the pediatric age groups and the site of the requ-
ests. All pediatric consultations requested from the Otorhinolaryngology Department by the Pediatrics Department [outpatient,
inpatient, intensive care unit (ICU) and pediatric emergency room (ER)] in 2021 were examined and included in the study. The
pediatricians consulted a total of 3774 children in one-year period. The most common reason for consultation was hearing and/or
speech evaluation (19.6%). The frequency of consultations for hearing and/or speech evaluation was significantly higher in early
childhood (24.6%) (p<0.001) and lower in adolescents (10.7%) (p<0.001). The majority of the children consulted were in early
childhood (38%) and middle childhood (28.5%). Most of the consultations were requested for outpatients (71.4%). Hearing and/or
speech evaluation (26.6%) was the most common reason for outpatient consultations. Respiratory disorders (25.7%) in inpatients,
prolonged intubation in the intensive care unit (47.1%) and foreign body (42.7%) in the emergency department were the most
common reason for consultation. Pediatric consultations make up a large volume of work particularly in tertiary and higher health
centers. Pediatric otorhinolaryngology units of these centers must be armed with equipment suitable for pediatric examination and
surgery as well as an audiovestibular unit laboring audiologists and speech-language therapists.

Keywords: Pediatric Emergency Medicine; Otorhinolaryngologic Diseases; Consultation; Pediatricians

Bazi hastalarin tan1 ve tedavisinde multidisipliner bir yaklasim gerekli olabilir; bu nedenle disiplinler aras: konsiiltasyonlarin tip
pratiginde 6nemli bir yeri vardir. Kulak burun bogaz (KBB) rahatsizlig1 olan gocuklarin tani ve tedavisi hem kulak burun bogaz uz-
manlarinin hem de pediatristlerin uygulamalarinda yer alir. Bu galigmanin amaci, pediatrik KBB konsiiltasyonlarinin nedenlerini
aragtirip, yas ve talep edile yer ile olan iligkisini belirlemektir. Pediatri béliimii [ayaktan hasta, yatan hasta, yogun bakim (YBU) ve
¢ocuk acil servisi (AS)] tarafindan KBB béliimiine 2021 yilinda konsiilte edilen tiim pediatrik hastalar incelenerek ¢aligmaya dahil
edildi. Pediatristler bir yillik siire i¢inde toplam 3774 hastay1 konsiilte etti. En sik konsiiltasyon nedeni isitme ve/veya konusma de-
gerlendirmesiydi (%19,6). Isitme ve/veya konusma degerlendirmesi igin konsiiltasyon siklig1 erken ¢ocukluk déneminde anlaml
olarak daha yiiksek (%24,6) (p<0,001) ve adolesanlarda daha disiiktii (%10,7) (p<0,001). Konsiilte edilen ¢ocuklarin ¢ogunlugu
erken ¢ocukluk (%38) ve orta ¢ocukluk (%28,5) yas grubundaydi. Konsiiltasyonlarin ¢ogu ayaktan hastalar i¢in istendi (%71,4).
Correspondence: Isitme ve/veya konusma degerlendirmesi (%26,6) ayaktan, solunum bozukluklar1 (%25,7) yatan, uzamus entiibasyon (%47,1) yo-
Mustafa COLAK- Department of gun bakim, yabanci cisim (%42,7) ise acil servis konsiiltasyonlarinin en sik sebebiydi. Pediatrik konsiiltasyonlar, 6zellikle tigiincii
basamak ve tizeri saglik merkezlerinde biiyiik bir is yiikii olusturmaktadir. Bu merkezlerin KBB tniteleri, pediatrik muayene ve
cerrahiye uygun ekipmanlar yani sira odyolog ve konugma-dil terapistlerini de biinyelerinde bulunduran bir odyovestibiiler {inite
ile donatilmalidir.
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Otolaryngology Consultations of Pediatricians

1. Introduction

A multidisciplinary approach may be
necessary in the diagnosis and management of
certain patients; therefore, interdisciplinary
consultations have an important place in the
medical practice. Consultations may be
requested for outpatients, inpatients, intensive
care unit (ICU) patients or for the patients
who are admitted to emergency room (ER).

The diagnosis and management of children
with ear, nose and throat (ENT) disorders take
part in  the  practices of  both
otorhinolaryngologists and  pediatricians.
Pediatricians may consult children with the
otorhinolaryngologists for any congenital or
acquired conditions of the ear, upper aero-
digestive system, head and neck, nose and
paranasal sinuses, as well as for the diagnosis,
treatment and rehabilitation of hearing,
speech, language and voice disorders.
Therefore, nearly all tertiary pediatric medical
centers agree that an on-site pediatric
otorhinolaryngologist is needed in those
centers (1).

The aim of this study is to investigate the
reasons for pediatric ENT consultations, and
examine them in relation with the pediatric
age groups and the site of the requests
including pediatric  outpatient  clinics,
pediatrics hospital, ICU and ER, in our 3810-
bed quaternary medical center.

2. Material and Methods

This retrospective study was conducted in
accordance with the principles of the
Declaration of Helsinki. The study protocol
was approved by the Institutional Ethics
Committee of X University, XXX Hospital
(Date:06/04/2022, decree no:2519). Due to
the retrospective nature of the study, informed
consents were not obtained from the subjects.

All consultation requests to the
Otorhinolaryngology Department from the
Pediatrics Department (outpatient, inpatient,
intensive care unit and pediatric emergency
room) between January 1, 2021 and
December 31, 2021 were examined using the

hospital’s electronic records, and included in
the study. Repeated consultations of the
patients were excluded if they were requested
with the same reason. Pediatric consultations

requested from other departments were not
included. The gender, age, the reason for
consultation, and the site of consultation
request (outpatient, inpatient, ICU or ER)
were recorded.

The patients included in the study were
classified according their ages into groups as
following: neonates (birth - 27 days), infants
(1 month - 12 months), toddlers (13 months -
24 months), early childhood age (25 months -
71 months), middle childhood age (72 months
- 143 months) and adolescents (144 months —
18 years).

2.1. Statistical analysis

The statistical analyses were made using
SPSS ver. 14.0 software (SPSS Inc., Chicago,
IL, USA). Categorical variables are presented
as frequencies (n) and percentages (%). Chi-
square test was used for comparisons of
independent groups in terms of categorical
variables. For  continuous variables,
Kolmogorov-Smirnov test was used to assess
the assumption of normality. The variables
that did not have a normal distribution are
expressed as median (minimum-maximum). A
p value <0.05 was considered as statistically
significant.

3. Results

A total of 3774 children’s consultations were
included in the study, there were 1543
(40.9%) female and 2231 (59.1%) male
patients. Of the consulted children, 42 (1.1%)
were neonates, 326 (8.6%) were infants, 282
(7.5%) were toddlers, 1434 (38%) were in
early childhood, 1074 (28.5%) were in middle
childhood, and 616 (16.3%) were adolescents.
There were 2693 (71.4%) requests for
outpatients, 811 (21.5%) requests for ER
patients, 183 (4.8%) requests for inpatients,
and 87 (2.3%) requests for ICU patients.

When all patients were considered, the most
common reason for consultation was hearing
and/or speech evaluation (n=740, 19.6%).
This was followed by sleep disorders
(snoring, mouth breathing, sleep apnea, etc.)
in 686 (18.2%), infection in 551 (14.6%),
foreign body in 353 (9.4%), trauma in 234
(6.2%) and other reasons in 1210 (32%)
patients.
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Table 1. The reasons for pediatric consultations in relation with the age groups.

Neonate Infant Toddler Early Ch. Middle Ch. Adolescence AP

(n=42)" (n=326)" (n=282)" (n=1434)" (n=1074)" (n=616)" (n=3774)""
Hearing and/or 9(21.4) 60 (18.4) 33(11.2) 353 (24.6) 219 (20.4) 66 (10.7) 740 (19.6)
speech evaluation
Sleep disorders 0 (0) 20 (6.1) 32(11.3) 332 (23.2) 229 (21.3) 73 (11.9) 686 (18.2)
Infection 2 (4.8) 48 (14.7) 65 (23) 197 (13.7) 168 (15.6) 71 (11.5) 551 (14.6)
Foreign body 0(0) 8(2.5) 45 (16) 212 (14.8) 65 (6.1) 23 (3.7) 353 (9.4)
Trauma 0 (0) 10 (3.1) 28 (9.9) 82(5.7) 55(5.1) 59 (9.6) 234 (6.2)
Breathing disorders 12 (28.6) 102 (31.3) 34 (12.1) 26 (1.8) 14 (1.3) 9(1.5) 197 (5.2)
Recurrent epistaxis 0(0) 3(0.9) 5(1.8) 42(2.9) 56 (5.2) 38(6.2) 144 (3.8)
Vertigo 0(0) 0(0) 0(0) 6(0.4) 37(3.4) 75 (12.2) 118 (3.1)
Otalgia 0 (0) 3(0.9) 3(1.1) 26 (1.8) 33(3.1) 18 (2.9) 83(2.2)
Nasal congestion 0(0) 0(0) 0(0) 5(0.3) 24 (2.2) 53 (8.6) 82(2.2)
Epistaxis 0(0) 0(0) 2(0.7) 26 (1.8) 23 (2.1) 24 (3.9) 75 (2)
Chronic cough 0 (0) 1(0.3) 0(0) 27(1.9) 22 (2) 13 (2.1) 63 (1.7)
Head and neck mass 4 (9.5) 11 (3.4) 7(2.5) 13 (0.9) 18 (1.7) 9(1.5) 62 (1.6)
Ear wax 0(0) 9(2.8) 4(1.4) 20(1.4) 16 (1.5) 9(1.5) 58 (1.5)
Hoarseness 0(0) 2 (0.6) 1(0.4) 19 (1.3) 20(1.9) 7(1.1) 49 (1.3)
Prolonged 0 (0) 21(6.4) 3(1.1) 7(0.5) 3(0.3) 7(1.1) 41 (1.1)
intubation
Dysphagia 0(0) 5(1.5) 1(0.4) 8(0.6) 12 (1.1) 9(1.5) 35(0.9)
Facial paralysis 0(0) 0(0) 1(0.4) 6(0.4) 10 (0.9) 17 (2.8) 34(0.9)
Chronic headache 0 (0) 0 (0) 0(0) 1(0.1) 12 (1.1) 16 (2.6) 29 (0.8)
Chronic nasal 0(0) 1(0.3) 4(1.4) 6(0.4) 10 (0.9) 3(0.5) 24 (0.6)
discharge
Ankyloglossia 0 (0) 9(2.8) 414 7(0.5) 2(0.2) 0(0) 22 (0.6)
Choanal atresia 9(21.4) 6(1.8) 2(0.7) 1(0.1) 0(0) 0(0) 18 (0.5)
Tracheostomy 0(0) 2 (0.6) 2 (0.7) 6(0.4) 4(0.4) 3(0.5) 17 (0.5)
problems
Otorrhagia 0 (0) 2 (0.6) 3(1.1) 4(0.3) 5(0.5) 3(0.5) 17 (0.5)
Hemoptysis 0 (0) 0 (0) 3(1.1) 0(0) 5(0.5) 9(1.5) 17 (0.5)
Ear malformations 5(11.9) 1(0.3) 0(0) 0(0) 2(0.2) 0(0) 8(0.2)
Post-tonsillectomy 0(0) 0 (0) 0(0) 1(0.1) 6 (0.6) 1(0.2) 8(0.2)
hemorrhage
Velopharyngeal 1(2.4) 2 (0.6) 0(0) 1(0.1) 2(0.2) 0 (0) 6(0.2)
insufficiency
Sudden hearing loss 0 (0) 0(0) 0(0) 0(0) 2(0.2) 1(0.2) 3(0.1)

AP: All patients; Ch: Childhood, *N (% ) within the age group; **N (%) in all patients included.

The most common reason for consultation in
neonates was respiratory disorders (wheezing,
stridor, dyspnea, etc.) (n=12/42, 28.6%). This
was followed by choanal atresia and hearing
and/or speech evaluation (n=9, 21.4% for
both). Of all neonates, 26 (62%) were
outpatients, 1 (2%) was an inpatient, 1 (2%)
was consulted from the ER, and 14 (34%)
were in the ICU.

Similar to neonates, respiratory disorders were
the most frequent cause of ENT consultations
in infants (n=102/326, 31.3%). Hearing and/or
speech evaluation (n=60, 18.4%) and
infection (n=48, 14.7%) were the second and
third most common causes. Of the infants,
213 (65%) were outpatients, 51 (16%) were
inpatients, 29 (9%) were consulted from ER,
and 33 (10%) were ICU patients.

Infection was the most common reason for
consultation in toddlers (n=65/282, 23%).
Foreign body was in the second place (n=45,
16%). These were followed by respiratory
disorders (n=34, 12.1%), hearing and/or
speech evaluation (n=33, 11.7%), and sleep
disorders (n=32, 11.3%). Toddlers were
consulted most frequently as outpatients
(n=153, 54.3%), 32.2% of them were
consulted from the ER, 11% were inpatients
and 2.5% were ICU patients.

In early childhood, the most common reason
for consultation was hearing and/or speech
evaluation (n=353/1434, 24.6%) followed by
sleep disorders (n=332, 23.2%), foreign body
(n=212, 14.8%) and infection (n=197, 13.7%).
Of the early childhood patients, 1023 (71.4%)
were outpatients, 41 (2.8%) were inpatients,
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356 (24.8%) were ER patients and 14 (1%)
were ICU patients.

For middle childhood patients, the most
common reason for consultation was sleep
disorders (1074/229, 21.3%). This was
followed by hearing and/or speech evaluation
in (n=219, 20.4%) and infection (n=168,
15.6%). The patients in this age group were
most frequently consulted on an outpatient
basis (n=847, 79%). The number of inpatients
was 33 (3%), the number of ER patients was
186 (17.3%), and the number of ICU patients
was 8 (0.7%).

Adolescents were consulted most frequently
for vertigo (75/616, 12.2%), followed by sleep
disorders (n=73, 11.9%), infection (n=71,
11.5%), and hearing and/or speech evaluation
(n=66, 10.7%). Of the adolescents, 431 (70%)
were outpatients, 26 (4.2%) were inpatients,
11 were ICU patients (1.8%) and 148 (24%)
were ER patients.

The frequency of consultations for hearing
and/or speech evaluation was significantly
higher in early childhood (24.6%) (p<0.001)
and lower in adolescents (10.7%) (p<0.001).
The frequency of sleep disorders as the cause
of consultations was significantly higher in
early childhood (23.2%) and middle
childhood (21.3%) (p<0.001 and p=0.002,
respectively). Similarly, the frequency of
consultations due to infection was
significantly higher in early childhood
(23.4%) (p<0.001) and middle childhood
(21.6%) (p=0.001). The consultations due to
foreign body were significantly higher in
toddlers (16%) and in early childhood
(14.8%) (p<0.001) and significantly lower in
infants (2.5%) and in middle childhood
(6.1%) (p<0.001). The frequency of
consultations for respiratory disorders was
significantly higher in neonates (28.6%),
infants (31.3%) and toddlers (12.1%), while it
was lower in early childhood (1.3%), middle
childhood (1.3%) and adolescents (1.5%)
(p<0.001).

The most common reason for outpatient
consultations (n=2693) was hearing and/or

speech evaluation (n=717, 26.6%). This was
followed by sleep disorders (n=680, 25.3%),
infection (n=406, 15.1%), recurrent epistaxis
(143, 5.3%), respiratory disorders (117,
4.3%), and vertigo (105, 3.9%) (Table 2). Of
the outpatients consulted, 1023 (38%) were in
early childhood. There were 847 (31.5%)
patients in middle childhood group, 431
(16%) patients in adolescence group, 213
(7.9%) patients in infant group, 153 (5.7%)
patients in toddler group, and 26 (1%) patients
in neonate group.

The most common reason for inpatient
consultations was  breathing  disorders
(n=47/183, 25.7%). This was followed by
infection (n=46, 25.1) and hearing and/or
speech evaluation (n=23, 12.6%) (Table 2).
Of the hospitalized patients, 51 (27.9%) were
infants, 41 (22.4%) were in early childhood,
33 (18%) were in middle childhood, 31
(16.9%) were toddlers, 26 (14.2%) were
adolescents and 1 (0.5%) was a neonate.

The most common reason for intensive care
consultations was prolonged intubation
(n=41/87, 47.1%). This was followed by
respiratory disorders (n=23, 26.4%) and
choanal atresia (n=7, 8%) (Table 2). Of the
intensive care patients, 33 (37.9%) were
infants, 14 (16.1%) were neonates, 14 (16.1%)
were in early childhood, 11 (12.6%) were
adolescents, 8 (9.2%) were in middle
childhood and 7 (8%) of them were toddlers.

The most common reason for ER
consultations was foreign body (n=346/811,
42.7%), followed by trauma (n=227, 28%),
infection (n=94, 11.6%), and epistaxis (n=61,
7.5%) (Table 2). Of the ER patients, 356
(43.9%) were in early childhood, 186 (22.9%)
were in middle childhood, 148 (18.2%) were
adolescents, 91 (11.2%) were toddlers, 29
(3.6%) were infants, and 1 (0.1%) was a
neonate. Among the foreign  body
consultations, the most common was a foreign
body in the nose (58.4%). This was followed
by foreign bodies in the external ear canal
(22.2%), oropharynx (14.4%), and larynx
(5%).
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Table 2. The sites of the pediatric consultation requests.

Outpatient clinic

Hospitalized ICU

ER

N=2693 (%)" patients N=87 (%)’ N=811 (%)"
N=183 (%)’

Hearing and/or speech evaluation 717 (26.6) 23 (12.6) 0(0) 0(0)
Sleep disorders 680 (25.3) 6(3.3) 0 (0) 0(0)
Infection 406 (15.1) 46 (25.1) 5(5.7) 94 (11.6)
Foreign body 7 (0.3%) 0(0) 0(0) 346 (42.7)
Trauma 0(0) 5(2.7) 2(2.3) 227 (28)
Breathing disorders 117 (4.3) 47 (25.7) 23 (26.4) 10 (1.2)
Recurrent epistaxis 143 (5.3) 1(0.5) 0(0) 0(0)
Vertigo 105 (3.9) 1(0.5) 0(0) 12 (1.5)
Otalgia 65 (2.4) 7 (3.8) 0(0) 11(1.4)
Nasal congestion 82 (3) 0 (0) 0(0) 0(0)
Epistaxis 0(0) 12 (6.6) 2(2.3) 61 (7.5)
Chronic cough 63 (2.3) 0(0) 0(0) 0(0)
Head and neck mass 47 (1.7) 10 (5.5) 3334 2(0.2)
Ear wax 57 (2.1) 1(0.5) 0(0) 0(0)
Hoarseness 48 (1.8) 1(0.5) 0(0) 0(0)
Prolonged intubation 0(0) 0(0) 41 (47.1) 0(0)
Dysphagia 25(0.9) 9(4.9) 1(1.1) 0(0)
Facial paralysis 12 (0.4) 4(22) 0(0) 18 (2.2)
Chronic headache 28 (1) 1(0.5) 0(0) 0(0)
Chronic nasal discharge 23 (0.9) 1(0.5) 0(0) 0(0)
Ankyloglossia 22 (0.8) 0(0) 0(0) 0(0)
Choanal atresia 11 (0.4) 0(0) 7(8) 0(0)
Tracheostomy problems 5(0.2) 527 3.4 4(0.5)
Otorrhagia 5(0.2) 0 (0) 0(0) 12 (1.5)
Hemoptysis 11(0.4) 3 (1.6) 0(0) 3(0.4)
Ear malformations 8(0.3) 0(0) 0(0) 0(0)
Post-tonsillectomy hemorrhage 0(0) 0(0) 0(0) 8(0.2)
Velopharyngeal insufficiency 6(0.2) 0(0) 0(0) 0(0)
Sudden hearing loss 0(0) 0(0) 0(0) 3(0.4)
(%)" within clinics; ICU: Intensive care unit; ER: Emergency room.
Nasal fracture (n=117/227, 51.5%) was the consultations were higher in the early

most common cause of trauma-related
consultations from the ER. This was followed
by intraoral injury (tongue trauma, soft palate
laceration, etc.) in 32 patients (14.1%), lip
laceration in 26 patients (11.5%), and
maxillofacial trauma in 21 patients (9.3%).

In the neonate group, the most common
reason for consultation from the ER was
infection (n=1, 100%.). Trauma was the most
common reason for ER consultation in infants
(n=10, 34.5%) and adolescents (n=57, 38.5%).
foreign body was the most frequent cause of
ER consultation in toddlers (n=45, 49.5%),
early childhood (n=208, 58.4%) and middle
childhood (n=62, 33.3%).

The frequency of consultation in the
emergency department due to respiratory
disorders (n=3, 10.3%) was higher in infants
than in other groups (p=0.004). Foreign body

childhood group (n=208, 58.4%), whereas
foreign body consultations in the middle
childhood group were less frequent (n=62,
33%) (p<0.001 p=0.002, respectively).
Trauma-related consultations were less
frequent in the early childhood group (n=79,
22.2%) and more frequent in the adolescent
group (n=57, 38.5%) (p=0.001 and p=0.002,
respectively).

4. Discussion

Our results indicated that including the
holidays, the pediatricians consulted more
than 10 children  per day to
otorhinolaryngology clinic in our 3810-bed
hospital, and the most frequent reason for
consultation was hearing and/or speech
evaluation. In fact, this number is bigger than
most of the reported daily ENT consultation
requests; for example, Sher et al. (2) reported

803



Otolaryngology Consultations of Pediatricians

that the monthly number of pediatric ENT
consultations ranged from 13 consults per
month to 69 consults per month in their
academic hospital in New York, serving a
catchment area of 19 counties.

Although pediatric otorhinolaryngology has
been established as a subspecialty of
otorhinolaryngology in many countries
including USA, otorhinolaryngology does not
have any legal subspecialties in our country.
Turkish otorhinolaryngologists have founded
subspecialty societies as well as subspecialty
clinics including otology, rhinology, head and
neck surgery, allergy, plastic surgery and
pediatric otorhinolaryngology, however, there
is currently no legal regulation regarding these
subspecialties.

The most common reason for pediatric
consultations was evaluation of hearing and/or
speech, in 19.6% of all consultations. The rate
of consultation for evaluation of hearing
and/or speech was higher in neonates, infants,
in early childhood and middle childhood,
however the group causing a significant
difference was early childhood group
(p<0.001) (Table 1). There is a newborn
hearing screening program in our country, the
neonates who cannot pass the screening tests
are consulted to otorhinolaryngology, and
most of the consulted neonates were the ones
who did not pass the newborn hearing
screening tests.

High frequencies of consultations for hearing
and/or speech evaluation in the early and
middle childhood may be related to middle
ear problems in these ages. Demir et al. (3)
reported that 12% of 973 children who
applied to pediatrics outpatient clinic with
non-otorhinolaryngological complaints had
external or middle ear disorders including
otitis media with effusion (6.9%), impacted
cerumen (3.8%) and even congenital
cholesteatoma (0.1%).

Articulation problems are common in early
and middle childhood, and they might have
been the reason for consulting
otorhinolaryngology in the heading of
evaluation of hearing and/or speech problems.
Our result indicates that any pediatric
otorhinolaryngology outpatient clinic must

hold an audiology unit, including a speech-
language pathologist.

Sleep disorders which include mouth
breathing, snoring and sleep apnea were the
second most common  cause  for
otorhinolaryngology  consultations.  Sleep
disorders were most frequent reasons in the
early and middle childhood consultations
(p<0.001 and p=0.002, respectively, Table 1).
In fact, the most frequent cause of snoring and
sleep apnea in these age groups is adenoid and
tonsillar hypertrophy. Since we did not
analyze the otorhinolaryngologic diagnoses in
our study, we cannot provide data about the
presence of those disorders in the consulted
children. This is a limitation of our study.

In our study, the third most frequent cause of
all pediatric consultations was infection
(14.6%), and the frequency of consultations
due to infection was significantly higher in
early (23.4%) (p<0.001) and middle
childhood (21.6%) (p=0.001). Infection was
one of the most frequent cause for
consultation in hospitalized patients (Table 2),
and we assume that complicated head and
neck infections may be a reason for this.
Upper respiratory tract infections were
reported as the first cause for emergency
pediatric consultations, and it was reported
that pediatricians referred their patients to
otorhinolaryngology if they had recurrent
acute otitis media (4,5).

The majority (71.4%) of the consulted
children were outpatients in our study. In
contrast, Sandra et al. (6) reported that only
1.94% of their pediatric consultation cases
were referred. In fact, outpatient consultations
have been increasing in our hospital in the
recent years, probably due to medicolegal
considerations. Sher et al. (2) of USA reported
that otolaryngology consult volume increased
by 144% in four years in their academic
institution.

In our study, the most frequent cause for
pediatric  outpatient consultations  were
hearing and/or speech evaluation, sleep
disorders and infection, in rank order (Table
2). Sandra et al. (6) reported the most
common causes of outpatient pediatric
consultations as infectious causes, including
otitis and tonsillitis. Hearing and/or speech
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problems were not mentioned as the cause of
pediatric outpatient consultations in that study
(6). It seems that pediatricians treat most of
the childhood infections in our hospital, and
only refer the children with complicated head
and neck infections to otorhinolaryngology.

Breathing disorders were the most common
cause of consultation in inpatients in our
study, followed by infection. Prolonged
intubation and breathing disorders were the
most common reasons in ICU patients. Choi
et al. (7) reported airway evaluation as the
most frequent cause for ENT consultation in
inpatients.

The most common reason for ER
consultations was foreign body (42.7%) in our
study (Table 2). Similarly, Topuz (8) reported
that nasal foreign body was the most common
reason for ENT consultations in children. In
fact, nasal foreign bodies constituted the
majority of the foreign bodies in our study
(58.4%). We found trauma as the second
cause of ER consultations (28%), followed by
infection (11.6%). Choi et al. (7) reported that
infection was the most frequent cause of
pediatric consultations from ER followed by
facial lacerations and airway evaluation. Sahin
et al. (4)] reported that the most common ER
pediatric consultation cause was upper
respiratory tract infections in two hospitals
included in their study. It seems that pediatric
consultation patterns differ in different
countries and between the institutions in the
same country.

Pediatric age has been divided into six age
groups due to children’s different anatomical
and physiological characteristics and response
to medications by age (9). In our study, the
majority of the consultations (66.5%) were
requested for the children in the early and
middle childhood. Our result is in agreement
with Sandra et al. (6), who reported that
53.4% of 309 pediatric consultations were
requested for the children between the 3 and
12 years of age.

Infant consultations were relatively small in
our study (1.1%). Most of the consulted
infants (62%) were outpatients, and the most
frequent cause for consultation was

respiratory problems including stridor and
dyspnea in 31.3% of the cases. The reasons at
the second rank were hearing and/or speech
evaluation (18.4%) (Table 2). Most of the
infants were outpatients, and we suppose that
this is due to referral of the patients from
other hospitals in our country.

It is interesting that the most common cause
for consultation was vertigo in adolescents
(12.2%). It has been reported that the exact
incidence of vertigo in adolescence is not
known, and the majority of them are
diagnosed with migraine (10).

Our study has some limitations. First, the
otorhinolaryngological diagnoses and the
management of the consulted children were
not examined. Second, our study includes the
data of only one year, 2021, and was
performed during COVID-19 pandemic,
therefore our data may not reflect out-of-
pandemic conditions and cannot provide any
information on the alterations of the volume
of consultations in time.

In conclusion, pediatric consultations make up
a large volume of work particularly in big
health centers. Pediatric otorhinolaryngology
units of these centers must be armed with
equipment suitable for pediatric examination
and surgery as well as an audiovestibular unit
laboring audiologists and speech-language
therapists.
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Akut gastroenterit (AGE), tiim diinyada yaygin olarak goriilen enfeksiyon hastaliklar1 arasindadir. Campylobacter, Salmonella,
Shigella tiirleri AGE'nin bakteriyel etkenleri arasinda ilk siralarda bulunmaktadir. Bu galismada, laboratuvarimiza gonderilen gaita
Srneklerinde kiiltiir yontemi ve molekiiler yontemle Campylobacter, Salmonella ve Shigella sikligini saptamak ve her iki yontemin
kiyaslanmasi amaglanmigtir. 2019-2020 yillar1 arasinda Namik Kemal Universitesi Tip Fakiiltesi Hastanesine ishal yakinmas ile
bagvuran, ayaktan eriskin ve ¢ocuk hasta 6rnekleri dahil edilmistir. Digki 6rnekleri Campylobacter, Salmonella ve Shigella tiirle-
rinin tespiti i¢in konvansiyonel kiiltiir yéntemleri ve polimeraz zincir reaksiyonu (PZR) yontemi ile ¢alistlmistir. Calismamizda
400 (%77 yetiskin, %23 gocuk) hastaya ait digk: 6rnegi degerlendirilmistir. Orneklerin kiiltiir ile degerlendirilmesinde 14 drnekte
(%3.5) etken saptanmis; 10'u (%2.5) Campylobacter spp., 4 (%1) Salmonella spp. olarak tiplendirilmis, Shigella spp. izole edi-
lememistir. Kiiltiir yontemi ile Campylobacter spp. ve Salmonella spp. siklig1 ¢ocuklarda sirasiyla %6.5 ve %2.2, yetiskinlerde
9%1.3 ve %0.7 olarak saptanmistir. Orneklerin PZR ile degerlendirilmesinde 38 drnekte (%9.6) etken saptanmug; 33’iinde (%8.3)
Campylobacter spp., 5inde (%1.3) Salmonella spp. varlig: tespit edilmis, hicbir 6rnekte Shigella spp. saptanamamustir. Kiiltiirde
ireme saptanan 14 diski 6rneginin tamaminda PZR yénteminde de ayni etken mikroorganizma tespit edilmistir. 24 6rnekte ise
kiiltiirde tireme saptanmayip sadece PZRde Campylobacter spp. veya Salmonella spp. saptanmustir. Gaita kiiltiiriit AGE tanisinda
altin standart yontem olmasina ragmen aragtirmamiz sonucunda PZRnin hem hizli sonug vermesi hem de saptama oraninin
yiiksek olmasi nedeniyle kiiltiire avantajli oldugu goriilmiistiir. Bu nedenle molekiiler yéntemlerin rutin tanida kullanilmasmin
faydali olacag kanaatindeyiz.

Anahtar Kelimeler: Campylobacter, Salmonella, Shigella, PZR

Abstract

Acute gastroenteritis (AGE) is among the most common infectious diseases all over the world. Campylobacter, Salmonella and
Shigella species are among the first bacterial agents of AGE. In this study, it was aimed to determine the prevelance of Campylo-
bacter, Salmonella and Shigella by culture method and molecular method in stool samples sent to our laboratory and to compare
both methods. Samples of adult and pediatric patients who applied to the Namik Kemal University Medical Faculty Hospital with
the complaint of diarrhea between 2019-2020 were included. Stool samples were studied by conventional culture methods and
polymerase chain reaction (PCR) method for the detection of Campylobacter, Salmonella and Shigella species. In our study, stool
samples of 400 (77% adults, 23% children) patients were evaluated. In the evaluation of the samples by culture, agents were detec-
ted in 14 samples (3.5%), 10 (2.5%) were Campylobacter spp., 4 (1%) were Salmonella spp, Shigella spp. could not be isolated. By
culture method, Campylobacter spp. and Salmonella spp. prevalence was 6.5% and 2.2% in children, and 1.3% and 0.7% in adults,
respectively. In the evaluation of the samples by PCR, the causative agent was found in 38 samples (9.6%); Campylobacter spp. was
found in 33 (8.3%) and Salmonella spp. was found in 5 (1.3%) samples, Shigella spp. not detected. The same causative microorga-
nism was detected in the PCR method in all 14 stool samples with growth in the culture. In 24 samples, no growth was detected
in the culture, only by PCR method, Campylobacter spp. or Salmonella spp. detected. Although stool culture is the gold standard
method in the diagnosis of AGE, as a result of our research, PCR was found to be advantageous to culture because of its rapid
results and high detection rate. Therefore, we believe that it would be beneficial to use molecular methods in routine diagnosis.
Keywords: Campylobacter, Salmonella, Shigella, PCR
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Akut Gastroenteritli Hastalarda Salmonella, ShigellaveCampylobacter Siklig1

1. Giris

Akut gastroenterit (AGE), c¢ocukluk ¢aginda
sik goriilmekle beraber her yas grubunu
etkileyen ve tiim diinyada yaygin olarak
goriilen enfeksiyon hastaliklar1 arasindadir(1).
Ozellikle gelismekte olan iilkelerde énemli bir
morbidite ve mortalite nedenidir (2).
Etiyolojisi ¢ogunlukla enfeksiydoz kaynakli
olup Campylobacter, Salmonella, Shigella
tirleri AGE’nin bakteriyel etkenleri arasinda
ilk siralarda bulunmaktadir (3).

Bakteriyel gastroenteritlerin tanisinda
laboratuvar testlerine ihtiya¢ vardir ve altin
standart yontem kiiltiirdir 4.5).

Campylobacter, Salmonella ve Shigella tiirleri
iretilmeleri durumunda laboratuvar tarafindan
bildirimi  zorunlu  hastaliklar ~ grubuna
girmektedir(6). Giliniimiizde hemen hemen
biitlin mikrobiyoloji laboratuvarlarinda rutin
gaita kiiltiiriinde Sa/monella ve Shigella igin
degerlendirme  yapilirken  Campylobacter
tirleri selektif besiyeri gerektirmesi ve
mikroaerofilik ortama ihtiyag  duymasi
nedeniyle her laboratuvarda rutin olarak
calisilmamaktadir(7). Kiltiir yontemi
beraberinde  antibiyogram  yapilabilmesi
acisindan avantaj saglarken sonuglarin 72-96
saatte raporlanmasi olumsuz yoniidiir. Kiiltiire
alternatif olarak molekiiler yontemler de AGE
tanisinda  kullanilmakta ve hizli sonug
almmaktadir (8,9).

Bu calismada laboratuvarimiza gonderilen
gaita  Orneklerinde kiiltiir ydntemi ve
molekiiler yontemle Campylobacter,
Salmonella ve Shigella sikligin1 saptamak ve
her iki yontemi kiyaslamak, ayrica bolgemize
ait  epidemiyolojik  veri elde etmek
amagclanmustir.

2. Gere¢ ve Yontem

Calismamiza, 01.11.2019-01.04.2020 tarihleri
arasinda ishal yakinmasi ile Namik Kemal
Universitesi Tip Fakiiltesi Hastanesi’ne
bagvuran, AGE 0n tanisiyla gaita kiiltiirii
istenen eriskin ve ¢ocuk hasta ornekleri dahil
edilmistir. Digk1 Ornekleri  Salmonella ve
Shigella tiirlerinin tespiti i¢in %35 koyun kanli
agar, Fosin Methylene Blue (EMB) agar ve
hektoenterik agara ekim yapilarak 37°C’de
24-48 saat inkiibe edilmistir. Campylobacter
spp. tespiti i¢cin modifiye kdmiir sefoperazon

deoksikolat  agar  (modifiye = CCDA)
kullanilmig, 42°C’de mikroaerofilik ortamda
72 saat inkiibe edilmistir. izole edilen izolatlar
konvansiyonel yontemler (gram boyama, TSI
agar, lire agar, antiserum, oksidaz, hippurat
hidrolizi vb) ve Vitek MS otomatize
identifikasyon sistemi (Biomerieux, Fransa)
ile tanimlanmustir. Molekiiler ¢alisma igin
disk1 ornekleri -80°C’de bekletilmis, RINA™
Robotik Niikleik Asit Ekstraksiyon Kitleri
kullanilarak gercek zamanli polimeraz zincir
reaksiyonu (PZR) temelli RINA™ M14 cihazi
(Bioeksen,  Tiirkiye) ile  caligilmigtir.
Calismamizda ayrica kiiltirde veya PZR
testinde Campylobacter spp., Salmonella spp.
ya da Shigella spp. saptanan numunelerin
laboratuvar bilgi yonetim sisteminden (LBYS)
retrospektif olarak gaita direk mikroskobi
sonuglar incelenerek mikroorganizma varligi-
16kosit birlikteligi acisindan
degerlendirilmistir. Tekrarlayan numuneler
caligmaya dahil edilmemistir.

Calismamizin  etik  kurul onayr Tekirdag
Namik Kemal Universitesi Klinik
Aragtirmalar Etik Kurulu’'ndan alinmigtir

(30.10.2019 tarih, 2019/23 karar no).
Istatistiksel Analiz

Calismada elde edilen veriler SPSS 22.0
(SPSS INC, Chicago, IL, USA) programina
kaydedildi ve istatistiksel analizleri yapildi.
Kategorik veriler yilizde olarak verildi.
Kategorik degiskenlerin bulundugu bagimsiz
gruplarin  karsilastirillmasinda Ki-Kare testi
kullanildi. p degerinin 0.05’in altinda oldugu
durumlar istatistiksel olarak anlamli sonuglar
olarak degerlendirildi.

3. Bulgular

Calisgmamizda 400 yetiskin ve ¢ocuk hastaya
ait disk1 6rnegi degerlendirilmistir. Caligmaya
dahil edilen diski Orneklerinin %77’ sinin
(n=308) yetiskin, %23’iniin (n=92) cocuk;
%55’inin (n=220) kadin, %45’inin (n=180)
erkek hastaya ait oldugu goriilmistiir.

400 disk Orneginin kiiltiir ile
degerlendirilmesinde; 14 6rnekte (%3.5) etken
saptanmig, 10’u (%2.5) Campylobacter spp.,
496 (%1)  Salmonella  spp.  olarak
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tiplendirilmis, Shigella spp. izole
edilememistir. Campylobacter tiirlerinin 4’
Campylobacter jejuni, 3’0 Campylobacter
coli olarak tespit edilmis, 3 Ornekte ise tiir
ismi saptanamamistir. Bu 10 izolatin 6’s1
cocuk hastalardan, 4’1 ise yetigkin hastalardan
izole edilmistir. Salmonella tirlerinin 2’si
Salmonella  enteritidis, 2’si  Salmonella
typhimurium olarak bulunmustur. S.enteridis
izolatlart ¢ocuk, S.typhimurium ise yetigskin
hastalara ait diski 6rneklerinden tespit
edilmistir. Boylece kiiltiir yontemi ile
Campylobacter spp. ve Salmonella spp. siklig
cocuklarda sirastyla %6.5 (6/92) ve %2.2
(2/92), yetigkinlerde %1.3 (4/308) ve %0.7
(2/308) olarak saptanmustir.

400 diski Orneginin PZR ile
degerlendirilmesinde; 38 6rnekte (%9.6) etken
saptanmig, 33’tnde (%8.3) Campylobacter

spp., S’inde (%1.3) Salmonella spp. varlig
tespit edilmis, hicbir Ornekte Shigella spp.
saptanamamigtir. Kiiltiirde ireme saptanan 14
disk1 6rneginin tamaminda PZR yonteminde
de ayn1 etken tespit edilmistir. 24 ornekte ise
kiiltiirde iireme saptanmayip sadece PZR’de
Campylobacter spp. veya Salmonella spp.
saptanmigtir (Tablo 1). Kiiltiir ve PZR
yonteminin etken mikroorganizma tespiti
acisindan istatiksel olarak karsilastirilmasinda
her iki yontem arasinda anlamli fark
saptanmamustir  (toplam  grupta p=0.096,
Campylobacter spp’de p=0.121, Salmonella
spp.’de p=0.561).

Kiiltiir ve/veya PZR testinde etken saptanan
38 digkt  Orneginin  10°unda  (%26.3)
mikroskobik incelemede 16kosit saptanmis,
28’inde (%73.7) ise lokosit gorilmemistir
(Tablo 2).

Tablo 1. Degerlendirilen digki 6rneklerinin kiiltiir ve PZR sonuglart

Etken Kiiltiir Pzr p degeri
n n %
Campylobacter spp. 10 33 8.3
Salmonella spp. 4 5 1.3
Shigella spp. 0 0 0
Toplam 14 38 9.6 0.096

Tablo 2. Mikroorganizma saptanan diski 6rneklerinin 16kosit varligi ile birlikteligi (n)

Etken Kiiltiir Pzr
Lokosit (+) Lokosit (-) Lokosit (+) Lokosit (-)
Campylobacter spp. 2 8 8 25
Salmonella spp. 2 2 2 3
Shigella spp. 0 0 0 0
Toplam 4 10 10 28

4. Tartisma ve Sonug

Akut gastroenterit, tiim diinyada onemli bir
saglik sorunu olarak karsimiza ¢ikmakta,
Ozellikle gelismekte olan ilkelerde ciddi
morbidite ve mortaliteye neden olmaktadir.
Tiim yas gruplarinda goriilmekle beraber bes
yas altt ¢ocuklar daha sik etkilenmektedir

(10).

Birgok mikroorganizma gastroenterite neden
olmaktadir. Bakteriyel etkenler arasinda
Campylobacter, Salmonella ve Shigella tiirleri

ilk siralarda yer almaktadir. Diinyada farkl
yas gruplarmi igeren farkli ¢alismalarda
Campylobacter  spp. sikhigt  %1.7-10.4,
Salmonella spp. sikhigr %0.4-19.5, Shigella
spp. sikligr %0-12.6 olarak bildirilmektedir.
Ek  olarak  Campylobacter  tiirlerinin
Salmonella ve Shigella tirlerinden ¢ok daha
sik gorildigi belirtilmektedir(11-13).
Ulkemizde ise oranlar Campylobacter spp’de
%0.6-12.9, Salmonella spp.’de %0.5-8.4,
Shigella spp.’de %0-9.8 arasinda
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degismektedir(14-18). Campylobacter
tirlerinin neden oldugu gastroenteritlerde %
90-95 Cjejuni izole edilirken Salmonella
tirlerinde %57.3-74.1 oraninda Salmonella
enteritidis etkendir(19,20). Shigella tirlerinde
ise gelismekte olan iilkelerde Shigella flexneri
daha sik goriilmekteyken gelismis iilkelerde
Shigella sonnei daha sik goriilmektedir
(21,22).

Giiney ve ark(7) ayaktan ve yatan hastalara ait
toplam 379 diski numunesini
degerlendirdikleri g¢aligmada kiiltiirde etken
olarak  %3.7  Campylobacter ve %?2.9
Salmonella tri izole etmislerdir.
Campylobacter spp. olarak izole ettikleri 14
susun 13’Unil C.jejuni ve birini C.coli olarak
tammlamuslardir.  Salmonella izolatlarinin
dordiinii S.enteridis, dordinii S.paratifo B ve
geri kalan tgiinii de S.fyphimurium olarak
tiplendirmislerdir. Agrali(16) ishal yakinmasi
olan 487 c¢ocuk hastaya ait diski Orneginde
yaptigi c¢aligmada 32 Ornekte bakteriyel
patojen saptamis, en sik Salmonella spp. (19
ornek), ikinci sirada Campylobacter spp. (7
ornek) izole etmistir. Yazict ve ark(23)
gastroenterit On tanili 80 hastaya ait digki
orneklerinin  kiiltiirinde  %4.5 oraninda
Cjejuni, %2.5 oraninda Salmonella spp.
saptamisglar, bakteriyel gastroenterit etkenleri
arasinda ilk swrada Cjejuni’yi  tespit
etmislerdir. Bu ii¢ calismada da hicbir 6rnekte
Shigella spp. izole edilememistir (7,16,23).
Kara ve ark(14) akut gastroenterit nedeniyle
bagvuran ¢ocuklarda Salmonella ve Shigella
sikligim1 degerlendirdikleri calismada toplam
2425  hastaya ait diski  numunesi
incelemislerdir. Etken olarak 77 hastada
Shigella spp. (%3,2) ve 36 hastada Salmonella

spp. (%1,5) saptamiglardir.  Salmonella
tirlerinde en sik S.enteritidis, Shigella
tirlerinde ise S.sonnei tespit etmislerdir.

Yaptigimiz c¢aligmada kiiltiir yontemi ile
orneklerin  %2,5’inde Campylobacter spp.,
%1’inde Salmonella spp. izole edilmis, hicbir
numunede Shigella spp. tespit edilmemistir.
Etkenlerin sikliklann ve tir dagilimlan
calismalara  benzer saptanmistir. Hem
cocuklarda hem de yetigkinlerde en stk AGE
etkeni olarak Campylobacter tiirleri tespit
edilmistir. Yine benzer sekilde c¢ocuk
hastalarda yetiskinlere gbre Campylobacter ve
Salmonella sikliginin daha fazla oldugu
goriilmiigtir. Ek olarak c¢aligmamizda ve

benzer bir¢ok calismada Shigella spp. izole
edilememesinin diski numunelerinin
laboratuvara gereken siirede ulastirilmamis
olmasina bagli olabilecegini diisiinmekteyiz.

Kiiltiir yontemi tanida altin standart test
olmasina ragmen sonuclarin 72-96 saatte
raporlanmasit  AGE tanisinda  molekiiler
yontemler gibi daha hizli yontemleri giindeme
getirmistir(8,9).  Ozellikle ~ Campylobacter
tiirlerinin sik karsilasilan etkenler olmasina
ragmen kiiltiirde iretilmesinin diger etkenlere
gore daha zor ve zaman alici olmasi
molekiiler yontemlerin Onemini arttirmigtir
(24,25). Ozcan ve ark(25) diyareli olgularda
diskida etkene ait genetik yapiy1r saptayan

molekiiler  ydntemlerin duyarlik  ve
ozgiilliiklerinin yiiksek oldugunu
bildirmiglerdir. Platts-Mills ve ark (26)

enfeksiydz ishalli hastalara ait digki 6rnekleri
ile yaptiklar1 ¢ok merkezli ¢aligmada kiiltiir
yontemi ile  Cjejuni/C.coli DNA’larmni
saptayan PZR yontemini karsilastirmis, kiiltiir
yonteminin duyarliliginin - olduk¢a diisiik
oldugunu saptamislardir. Harrington ve
ark(27)  Campylobacter, Salmonella  ve
Shigella tiirlerinin tespitine yonelik yaptiklar
¢ok merkezli caligmada PZR yOnteminin
kiiltiire gore tanida daha faydali oldugunu
saptanuslardir. Ibrahim ve ark(19) 300 disk
orneginde  kiiltir ve PZR  yOntemini
karsilastirdiklar1 ¢aligmada kiiltiir metodu ile
Campylobacter tirlerini %1, Salmonella
tirlerini %0.33, Shigella tiirlerini %0 olarak
saptarken PZR metodu ile bu oranlari sirastyla
%1.7, %233 ve %1.33 olarak tespit
etmislerdir. Goktas ve ark(5) 471 hastaya ait
disgki  Ornekleri ile yaptiklari ¢alismada
multipleks PZR  metoduyla  bakteriyel
gastroenterit etkenlerini degerlendirmislerdir.
149 omekte (%31,6) bakteriyel etken
saptamis, bunlarin 108’1 (%23) Salmonella
spp., 8’1 (%3.5) Campylobacter spp., 33’1
diger bakteriyel etkenler olarak tespit edilmis,
Shigella spp. hi¢ 1izole etmemislerdir.
Caligmalarinin =~ sonucunda  gastroenterit
tanisinda, 6zellikle sanitasyonun kétii oldugu,
diisiik sosyoekonomik diizeyli bolgelerde hizli
tan1 igin PZR testlerinin rutinde faydal
oldugu kanisina varmislardir.

Yaptigimiz ¢aligmada kiiltlir yontemi ile etken
saptanma orant %3.5 iken PZR ile bu oran
%09.6’ya ylikselmis, fakat iki yontem arasinda
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etken tespiti acisindan istatistiksel olarak
anlamli bir fark olmadigr goriilmiistiir
(p=0.096).  Bununla birlikte  06zellikle
Campylobacter tiirlerinde PZR metodunun
kiiltiire gore etken saptama oraninin
istatistiksel ~olarak anlamli olmasa da
(p=0.121) c¢ok daha yiiksek oldugu tespit
edilmistir. Calismamizda iki yontem arasinda
anlamhi fark tespit edilmemesine pozitif
omeklem saymmizin az olmasinin neden
oldugu kanisindayiz. Literatiire bakildigina
Campylobacter tirlerinin  kiiltirde tespit
edilebilmesi icin kan iceren ya da igermeyen
secici besiyerleri kullanmak gerektigi, hatta
bir kan igeren besiyerinin yaninda bir de
komiir iceren besiyerinin kullanilmasinin
izolasyon sansini1 %15°¢e kadar arttirabilecegi
bildirilmektedir. Bu nedenle laboratuvarlarin

boyle  bir  kombinasyonu  kullanmasi
onerilmektedir (28). Bizim c¢alismamizda
sadece  komiir iceren tek  besiyeri

kullanmamiza bagli Campylobacter tiirlerinin
kiiltiir ile izolasyonunda sikinti yasadigimizi
diistinmekteyiz. Etken saptama oranlarina
bakildiginda ise molekiiler yontemlerin rutin
tanida kullanilmasinin daha faydali olacag
ortadadir. Ayni giin icerisinde sonu¢ vermesi
ayrica 6nemli bir avantajdir. Testin maliyet
etkinligi, deneyimli personel gerektirmesi gibi
dezavantajlan diigiiniildiigiinde ise en azindan
belirli bolgelerde ve 3. basamak hastanelerde
calistlmasinin ~ hasta  yararina  olacagt
kanaatindeyiz.

Kiiltir ve molekiiler yontemlere ilaveten
diskinin  mikroskobik incelenmesi l6kosit
varligmin  gosterilmesi  agisindan  ishalli
hastalarda 6nemlidir. Fakat her zaman kiiltiir
pozitifligi ve diskida lokosit varligi birbirine
eslik etmemektedir. Ozellikle Campylobacter
spp. kaynakli enterit ile diskida 16kosit varligi
arasinda yakin bir iliski saptanmadig
bildirilmektedir(7). Yaptigimiz ¢aligmada tiim
numunelerin direk mikroskobik incelemesi
yapilmamus, kiiltiir ve/veya PZR testi pozitif
saptanan  numunelerde  16kosit  varligi
arastirllmigtir. Kiiltiir ve/veya PZR testinde
pozitif sonu¢ gorilen 38 numunenin
%76,3’linde diskinin mikroskobik
incelemesinde 16kosit saptanmazken sadece
%23,7’sinde l16kosit gorilmiistiir.

Saptadigimiz bu sonuca dayanarak digkida
16kosit olmamasinin hem Salmonella hem de
Campylobacter tiirlerine bagli AGE’de taniy1
ekarte ettirmedigi, mutlaka kiiltir ya da
molekiiler yontemlerle taninin dogrulanmasi
gerektigi ortadadir.

Calismamizin ~ kisithilign  kiiltiirde  etken
saptanan hastalarda etken saptanma siklig1
cocuk ve yetiskin olarak gruplandirilmis fakat
PZR yontemiyle saptanan hastalar bu sekilde
ayrilamamustir.

Sonu¢ olarak, AGE’de gereksiz tedaviden
kaginmak, hastaligin yayillmasini onlemek,
enfeksiyon kontrolii ve epidemiyolojik
onlemlerin alinmasi agisindan hizli ve dogru
tan1 gereklidir. Yaptigimiz ¢alisma da dahil
olmak iizere diinyada ve iilkemizde yapilan
bircok calismada Campylobacter tiirlerinin
bakteriyel gastroenterit etkenleri arasinda ilk
sirada  gorildiigli  bildirilmesine  ragmen
mikrobiyoloji laboratuvarlarinin bir¢ogunda
sadece Salmonella ve Shigella igin kiiltiir
caligmalar1 yapilmaktadir. Laboratuvarlarin
gerekli alt yapiy1 hazirlayarak Campylobacter
spp.’yi de rutin kiiltiir c¢alismalarina
eklemelerinin AGE’nin tan1 ve tedavi siirecine
katki saglayacagini diistinmekteyiz. Ek olarak
AGE  tanisinda  diskinin  mikroskobik
incelenmesinde  16kosit  varligina  bagh
kalmadan mutlaka ek yontemlerle patojen
arastirmasit yapilmasinin gerekli oldugu da
saptanmigtir. Gaita kiiltiirii AGE tanisinda
altin standart yontem olmasina ragmen
arastirmamiz sonucunda PZR’nin hem hizh
sonu¢ vermesi hem de saptama oraninin
yiiksek olmasi nedeniyle kiiltiire avantajl
oldugu goriilmiigtiir. Tim bunlar
degerlendirildiginde molekiiler yontemlerin
rutin tamida kullanilmasimmin daha faydal
olacagi, maliyet etkinlik acisindan
diisiiniildiigiinde ise en azindan belirli
bolgelerde ve 3. basamak hastanelerde
calisilmasimin ~ hasta  yararina  olacag
kanaatindeyiz. Ayrica 6rnek vermeden Once
hastalarin bilgilendirilmesinin, varsa diskinin
kanli ve/veya mukuslu bolgelerinden kiiltiir
kaplarina alinmasinin ve alinan Orneklerin
bekletilmeden laboratuvara ulastirilmasinin
her ii¢ patojenin laboratuvarda tespit oranini
arttiracagl unutulmamalidir.
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Factors Affecting the Perioperative Blood Transfusion
Need in Geriatric Hip Fractures

Geriatrik Kalca Kiriklarinda Perioperatif Kan Transfiizyon Ihtiyacina Etki Eden Faktorler

Mustafa Kavak, Cuneyd Gunay

Eskisehir Osmangazi University Faculty of
Medicine, Department of Orthopedics and AbStraCt
Traumatology,

Eskisehir, Turkey Hip fractures are an important cause of hospitalization and long hospital stays in the elderly. Allogeneic blood transfusion(ABT)

affects patient health and also has economic effects.Therefore, more data on blood management are needed to improve patient
outcomes, and optimize resource use. In this study,our primary aim was to determine the predictive factors affecting the need for
ABT after geriatric hip fractures. A total of 596 hip fractures patients who were treated surgically in our clinic between 2011 and
2021 were analyzed. Age, gender, fracture type ,ASA score, surgical delay time, anesthesia type, surgery type, use of antiaggregants
or anticoagulants, complications and hemoglobin (Hg), hematocrit (Hct), creatinine and INR levels at the time of admission were
obtained. Binary logistic regression was employed to determine the risk factors. The receiver operating characteristic(ROC) curve
was used to determine the appropriate cut-off point . While the mean Hg value of the patients who underwent ABT was 10.6+1.2
g/dl at the time of admission (p<0.001), the mean Hct value was 31.6+3.7%(p<0.001) and the mean creatinine was 1.25+0.88mg/
dl (p=0.007). The outcomes of the regression analysis showed that the preoperative Hg level (p<0.001, OR:0.113, CI:0.068-0.190)
and the preoperative Hct level (p=0.016,0R: 0.841, CI:0.730-0.968) were predictive factors for ABT. The ROC analysis showed that,
a cut-off value of <11.9 g/dl was found for preoperative Hg and <35.5% for preoperative Hct. The main factors determining the
need for blood transfusion are the Hg and Hct values at the time of admission. A Hg level of <11.9 g/dl and a Hct level of <35.5%
can be safely used as a cut-off value.

Keywords: geriatric hip fractures, blood transfusion, cut-off value, predictors

Kalga kiriklar: geriatrik hastalarda hastaneye yatislarin 6nemli bir nedenidir. Allojenik kan transfiizyonu (AKT) hasta sagligini
etkiler ve ayrica ekonomik etkileri vardir. Bu nedenle, hasta sonuglarin iyilestirmek ve kaynak kullanimini optimize etmek igin
kan yonetimi hakkinda daha fazla veriye ihtiyag vardir. Bu galismada birincil amacimuz geriatrik kalga kiriklart sonrast AKT ihti-
yacini etkileyen prediktif faktorleri belirlemekti. Yontemler: Klinigimizde 2011-2021 yillar1 arasinda cerrahi olarak tedavi edilen
toplam 596 kalga kirig1 hastasi analiz edildi. Yas, cinsiyet, kirik tipi, ASA skoru, cerrahi gecikme siiresi, anestezi tipi, ameliyat tipi,
antiagregan veya antikoagiilan kullanimi, komplikasyonlar ve bagvuru anindaki hemoglobin (Hg), hematokrit (Hct), kreatinin
ve INR degerleri belirlendi. Risk faktérlerini belirlemek igin ikili lojistik regresyon kullanildi. Uygun kesme noktasini belirlemek
i¢in ROC egrisi kullanildi. AKT uygulanan hastalarin bagvuru aninda ortalama Hg degeri 10,6+1,2 g/dl iken (p<0,001), ortalama
Hct degeri %31,6%3,7 (p<0,001) ve ortalama kreatinin degeri; 1,25+0,88mg/dl (p=0,007). Regresyon analizi sonuglari, preoperatif
Hg seviyesinin (p<0,001, OR:0.113, CI:0.068-0.190) ve preoperatif Hct seviyesinin (p=0.016,0R:0.841, CI:0.730-0.968) AKT i¢in
prediktif faktorler oldugunu gosterdi. ROC analizi, preoperatif Hg i¢in <11,9 g/dl ve preoperatif Hct igin <35.5'lik bir cut-off dege-
rinin bulundugunu gosterdi. Kan transfiizyonu ihtiyacini belirleyen ana faktorler bagvuru anindaki Hg ve Hct degerleridir. <11,9
Eskisehir, Turkey g/dl'lik bir Hg seviyesi ve <35.5'lik bir Hct seviyesi, cut-off degeri olarak giivenle kullanilabilir.
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Blood Transfusion in Geriatric Hip Fractures

1. Introduction

The prevalence of geriatric hip fractures is
increasing worldwide, rendering it a major
public health problem. Of the 9 million
osteoporotic ~ fractures  that  occurred
worldwide in 2000, 1.6 million were hip
fractures [1]. Even if the incidence of hip
fractures remains unchanged, this number is
expected to rise to 6.26 million by 2050 [2].
Hip fractures are an important cause of
hospitalization and long hospital stays in the
elderly [3]. In addition, it is known that the
rates of early and late mortality and major
complications are high after geriatric hip
fractures [4].

The relationship between low postoperative
hemoglobin levels after geriatric hip fractures
and poor functional outcomes in the early
term, long hospital stays, and high
readmission and mortality rates has been
demonstrated [5, 6]. Allogeneic blood
transfusion (ABT) is a known risk factor for
immunosuppression that increases the risk of
infection; excessive transfusion affects patient
health and also has economic effects [7-9].
For these reasons, a “restrictive transfusion
policy” has been recommended [10-12].
However, the indications for ABT in patients
operated for geriatric hip fractures are not
standardized and are controversial. Therefore,
more data on blood management are needed
to improve patient outcomes, reduce the need
for perioperative ABT, and optimize resource
use.

In this study, our primary aim was to
determine the predictive factors affecting the
need for ABT after geriatric hip fractures. In
addition, we aimed to obtain evidence to help
predict the perioperative blood requirement at
admission. By managing the process better
this way, we believe that patients can receive

optimal medical care and avoid unnecessary
costs.

2. Patients and Methods

A total of 743 hip fracture patients who were
treated surgically in our clinic between
January 2011 and June 2021 were
retrospectively reviewed. After excluding
those who were younger than 60, who had hip
fractures following a high-energy trauma, had
pathological fractures, had applied to the
hospital after the first 12 hours, who had to
undergo a second surgery for any reason
within the first 30 days, and those who had
insufficient or inconsistent perioperative data,
596 patients (205 males, 391 females) were
included in the study. The flowchart for
patient selection is shown in Figure 1. The
hospital  database, patient files, and
radiological images of the patients were
reviewed. Patients’ age, gender, fracture type
(intracapsular-extracapsular), American
Society of Anesthesiologists (ASA) score,
surgical delay time, anesthesia type (regional-
general), surgery type (internal fixation-
arthroplasty), use of antiaggregants or
anticoagulants, need for ABT, postoperative
complications, need for postoperative
intensive care, and hemoglobin (Hg),
hematocrit (Hct), creatinine and INR levels at
the time of admission were obtained. Based
on our standard approach for ABT transfusion
in our clinic, transfusion was indicated for all
patients included in the study. Allogeneic
blood transfusion was performed in patients
whose Hg levels fell below 8 mg/dl, and in
those whose Hg levels were between 8-9
mg/dl and were symptomatic (chest pain,

extreme weakness, palpitations) or had
abnormal vital signs (tachycardia,
hypotension).

l 743 patients operated with hip fracture between January 2011 ve June 2021 l

Excluded as;

Age <60 years (70)
High-energytrauma (23)
Pathological fracture (16)

Hospital admissiontime>12 hour (8)
Inconsistent or insufficient data (19)

Second surgeryfor any reasonin 30 day (11)

596 patients included in study

Figure 1. Flowchart demonstrating the exclusion criteria.
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Age, Hg, Hct, creatinine, and INR values
were analyzed as continuous data. In this way,
we aimed to investigate the existence of a cut-
off value that could predict the need for ABT.
Preoperative radiological images of the
patients were examined, and femoral neck
fractures were grouped as intracapsular and
trochanteric ~ fractures as  extracapsular
fractures. Detailed preoperative data regarding
comorbidities and ASA scores were obtained
through the evaluation of anesthesiology
notes, consultation information, and patients’
files. The ASA scores were grouped as 1-2 or
3-4 based on previous literature [13]. The date
of presentation and the date of surgery were
checked to determine the surgical delay in
days and it was analyzed as continuous data.
The type of surgery was determined by
examining the patients’ postoperative
radiological images. The preferred methods
for internal fixation were classified as
proximal femoral nail (PFN), dynamic hip
screw (DHS), and cannulated screw. Data on
the use of antiaggregants and anticoagulants
such as warfarin, low-molecular-weight
heparin (LMWH), clopidogrel, acetyl salicylic
acid, rivaroxaban, and dabigatran were
analyzed. Postoperative complications were
classified as life-threatening major

complications (mortality, pulmonary
embolism, cardiac  arrest, myocardial
infarction, sepsis, acute renal failure,
cerebrovascular  accident) and  minor

complications (urinary tract infection, deep
vein thrombosis, pneumonia, peripheral nerve
damage, superficial wound infection). The 30-
day mortality rate was determined by the
collected data from the national data system
and telephone questionnaires. Permission was
obtained from the local ethics commission
prior to the study (15.06.2021/25).

Statistical analysis

The continuous data were expressed as
meanzstandard deviation, while the
categorical data were given as a percentage
(%). The Shapiro-Wilk test was used to assess
the normality of the data. In the comparison of
the two groups that exhibited a normal
distribution the independent samples t-test
was used, whereas groups without a normal
distribution were compared using the Mann-

Whitney U test. Pearson’s and Yate’s chi-
squared, and Pearson’s exact chi-square tests
were used in the analysis of the created cross
tables. Binary logistic regression was
employed to determine the risk factors. The
receiver operating characteristic (ROC) curve
was used to determine the appropriate cut-off
point for the independent markers and
calculate the sensitivity and specificity values.
IBM SPSS Statistics for Windows v.21.0
(IBM Corp., Armonk, NY, USA) and
MedCalc v.20.0 software were used in all
analyses. The level of statistical significance
was set at p<0.05.

3. Results

The mean age of the patients was 78.3 years
(range: 60 to 102 years). In terms of fracture
type, 359 patients (60.2%) were operated on
for extracapsular and 237 (39.8%) for
intracapsular fractures. Arthroplasty was
performed in 256 (43%) patients, PFN in 251
(42.1%), DHS in 68 (11.4%), and cannulated
screw in 21 (3.5%) patients. While 523
(87.8%) of the patients had an ASA score of 1
or 2, 73 (12.2%) had an ASA score of 3 or 4.
The majority (64.8%) of the patients were
given regional anesthesia and the rest (34.2%)
general  anesthesia.  Allogeneic  blood
transfusion was performed in 238 patients
(39.9%). Forty-two patients (7%) developed
major complications, while 143 (24%)
suffered from minor complications. Forty-
eight patients (8.1%) needed postoperative
intensive care. The mean surgical delay was
3.2 days (range: 1 to 9 days). The average 30-
day mortality rate was 6.5%.

Allogeneic blood transfusion

Of the patients who underwent ABT, 77
(32.4%) were males and 161 (67.6%) were
females, albeit the difference was insignificant
(p=0.442). While the mean age of the 238
patients who underwent ABT was 78.9£8.0
years, the mean age of the 358 patients that
did not require ABT was 78.0£8.4 years
(p=0.158). Of the 238 patients who underwent
ABT, 106 (44.5%) were performed
arthroplasty, 103 (43.3%) PFN, 26 (10.9%)
DHS, and three (1.3%) fixation with
cannulated screws. There was no significant
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relationship between the type of surgery and

ABT (p=0.140). Of the patients who
underwent ABT, 153 (64.3%) had
extracapsular fractures and 85 (35.7%)

intracapsular fractures. Again, no significant
relationship was detected between fracture
type and ABT (p=0.118). The ASA score was
1 or 2 in 87.8% of the patients who underwent
ABT and in 87.7% of those who did not
undergo ABT (p=1.000). Of the patients who
underwent ABT, 66.8% did not use any
antiaggregant or anticoagulant, while 15.5%
used acetylsalicylic acid, 10.9% clopidogrel,
4.2% warfarin, 1.3% rivaroxaban, 0.8%
dabigatran, and 0.4% LMWH. There was no
significant relationship between antiaggregant
or anticoagulant use and ABT (p=0.707).
General anesthesia was performed on 31.9%
of the patients who underwent ABT and
regional anesthesia on 68.1% (p=0.198). The
mean surgical delay was 3.4+1.7 days in
patients who underwent ABT and 3.1#1.7
days in those who did not (p=0.058). No
significant relationship was observed between
the 30-day mortality rate and ABT (p=0.090).
Minor complications were seen in 22.3% of
the patients who underwent ABT, while major
complications developed in 7.6%, again
demonstrating an insignificant relationship
with  ABT (p=0480 and p=0.819,
respectively). Intensive care was needed for
10.1% of the patients who underwent ABT
and for 6.7% of the patients who did not
(p=0.183).

While the mean Hg values of the patients who
underwent ABT were 10.6£1.2 g/dl at the
time of admission, the values were 12.9+1.1
g/dl in those who did not receive ABT
(p<0.001). The mean Hct value in the patients
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Figure 2. ROC analysis to determine the

who underwent ABT was 31.6+£3.7% at the
time of admission and 38.3+3.7% in the
patients who did not undergo ABT (p<0.001).
The mean creatinine values in patients who
underwent ABT was 1.25+0.88 mg/dl at the
time of admission. The values were measured
as 1.15£0.94 mg/dl in patients who did not
undergo ABT (p=0.007). In patients who
underwent ABT the mean INR value at the
time of admission was 1.11+0.36, whereas the
mean INR was 1.094+0.28 in patients who did
not undergo ABT (p=0.438). Patients who
underwent ABT were hospitalized for a mean
period of 10.4£3.5 days. On the other hand,
the length of hospitalization in those who did
not undergo ABT was 8.843.5 days
(p<0.001). The wunivariate analysis for
predictive factors affecting ABT is given in
Table 1.

The Hg, Hct, and creatinine levels, which
were found to be significant as a result of the
univariate analysis, were evaluated with
multivariate logistic regression. The outcomes
of the regression analysis showed that the
preoperative Hg level (p<0.001, OR: 0.113,
CI: 0.068-0.190) and the preoperative Hct
level (p=0.016, OR: 0.841, CI: 0.730-0.968)
were predictive factors for ABT. The results
of the multivariate analysis are summarized in
Table 2. ROC analysis was performed to
determine the cut-off value for the Hg and Hct
values found to be significant as a result of the
multivariate analysis and to calculate the
sensitivity and specificity values. As a result,
a cut-off value of <11.9 g/dl was found for
preoperative Hg (p<<0.0001, sensitivity: 94.96,
specificity:  84.92) and <35.5% for
preoperative  Hct  (p<0.0001, sensitivity:
89.92, specificity: 77.09) (Figs. 2 and 3).

rea under the ROC curve (AUC)

0,951
0,00785
0,931 to 0,967
57,469
<0,0001

0.7987
<119
9496
84,92

cut-off value for preoperative hemoglobin
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Figure 3. ROC analysis to determine the cut-off value for preoperative hematocrit.
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*DeLong et al, 1988

® Binomial exact

Youden index
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Associated criterion

Sensitivity
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0917
00114

089210 0,938

36,579
<0,0001

06701
<355
89,92
77,09

Table 1. Results of the univariate analysis for predictive factors affecting allogeneic blood transfusion

(ABT).
Non-ABT ABT P
(n=358) (n=238)
Gender
Male 128 (35.8%) 77 (32.4%) 0.442
Female 230 (64.2%) 161 (67.6%)
Age (years) 78.0+8.4 78.9+£8.0 0.158
Surgical delay time (days) 3.1x1.7 3.4+1.7 0.058
Surgery type
Arthroplasty 150 (41.9%) 106 (44.5%)
DHS 42 (11.7%) 26 (10.9%) 0.140
PFN 148 (41.3%) 103 (43.3%)
Cannulated screw 18 (5.0%) 3 (1.3%)
Fracture type
Extracapsular 206 (57.5%) 153 (64.3%) 0.118
Intracapsular 152 (42.5%) 85 (35.7%)
ASA score
1-2 314 (87.7%) 209 (87.8%) 1.000
34 44 (12.3%) 29 (12.2%)
Antiaggregant—anticoagulant use
ASA 70 (19.6%) 37 (15.5%)
Dabigatran 2 (0.6%) 2 (0.8%)
Clopidogrel 26 (7.3%) 26 (10.9%)
LMWH 1 (0.3%) 1 (0.4%) 0.707
Rivaroxaban 4 (1.1%) 3 (1.3%)
Warfarin 16 (4.5%) 10 (4.2%)
None 239 (66.8%) 159 (66.8%)
Anesthesia type
General 134 (37.4%) 76 (31.9%) 0.198
Regional 224 (62.6%) 162 (68.1%)
Major complication
Yes 24 (6.7%) 18 (7.6%) 0.819
No 334 (93.3%) 220 (92.4%)
Minor complication 0.480
Yes 90 (25.1%) 53 (22.3%)
No 268 (74.9%) 185 (77.7%)
Hospitalization in ICU
Yes 24 (6.7%) 24 (10.1%) 0.183
No 334 (93.3%) 214 (89.9%)
Length of hospital stay (days) 8.8+3.5 10.4+£3.5 <0.001
Preoperative Hg (g/dl) 12.9+1.1 10.6+1.2 <0.001
Preoperative Het (%) 38.3+3.7 31.6+3.7 <0.001
Creatinine (mg/dl) 1.15+0.94 1.25+0.88 0.007
INR 1.09+0.28 1.11+0.36 0.438

ASA: acetylsalicylic acid, DHS: dynamic hip screw, Hg: hemoglobin, Hct: hematocrit, ICU: intensive care unit, INR: international
normalized ratio, LMWH: low-molecular-weight heparin, PFN: proximal femoral nail * Significant p values are written in bold.
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Table 2. Results of the multivariate analysis.

Multivariate predictor Regression Odds 95% Confidence p
coefficient ratio interval
Lower Upper
Hemoglobin at admission -2.177 0.113 0.068 0.190 <0.001
Hematocrit at admission -0.173 0.841 0.730 0.968 0.016

*Significant p values are written in bold.

4. Discussion

We retrospectively analyzed 596 individuals
to determine the ABT rate in geriatric hip
fracture patients and the predictive factors
affecting it. Our sample size was relatively
small, however, we had a great range of
relevant confounders in our study. In
addition, we aimed to form a homogeneous
study group by excluding the patients aged
less than 60 years and those who had fractures
as a result of a high-energy trauma. To
produce a more reliable regression model, the
confounders were analyzed as continuous
variables where possible. In particular, we
investigated for a cut-off value by not
grouping the preoperative Hg and Hct values
and analyzing them as continuous variables.
In this way, we wanted to create evidence to
predict the need for ABT in geriatric patients
presenting with hip fractures, since the first
step in the management of ABT is to predict
the possible need. Good management of
transfusion can prevent complications caused
by anemia, while also preventing the risks of
transfusion and effectively reducing the
economic burden [14-17].

In our study, the rate of ABT application was
39.9%. In a study by Hou et al., where 220
geriatric patients with trochanteric fractures
were examined, the rate of ABT was reported
as 40.5% [18]. In another study, Shokoohi et
al. reported an ABT rate of 32.6% among 919
patients [19]. The blood transfusion rate in our
study is in line with the literature.

Contrary to some studies from the literature
[18-21], age was not found as a predictive
factor for perioperative ABT in our study. The
mean age of the patients that underwent ABT
was 78.9 years, while the mean age of the
patients who did not receive ABT was 78.0
years. In the ABT group, 72.7% of the
patients were 75 years of age or older whereas
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this rate was 65.6% among those that did not
undergo ABT, exhibiting an insignificant
difference. We believe that the lower
preoperative Hg and Hct values in older
patients may have caused the difference in
other studies.

Several studies in the literature have
suggested that preoperative anemia is a
predictive factor for perioperative need for
ABT [3, 18-25]. Hou et al. stated that values
of 12.4 g/dl and below pose a risk for ABT
[18], while Shokoohi et al. reported that the
ABT rate was six times higher in patients who
were anemic at first admission [19]. In
Robbins and Steingold’s study, only one of
nine patients with a Hg level above 11g/dl
needed ABT [24]. Kurdy and Hokan
recommended blood preparation for patients
with a Hg value below 12 g/dl [25], whereas
Adunsky et al. suggested that patients with a
Hg value above 12g/dl can be operated
without blood preparation [3]. In our study, a
preoperative Hg value of <11.9 g/dl was
found to be a strong predictive factor for
ABT, a finding in parallel with previous
studies.

Contrary to some studies in the literature [3,
18, 19], we found no relationship between the
type of surgical technique and ABT. Although
PFN application is considered to be minimally
invasive and is thought to cause less bleeding
due to small incisions, it may cause a high
amount of hidden bleeding as reported by
Foss and Kehlet [26]. The reason for this is
the opening of the medullary cavity and
proximal reaming [18]. We believe that the
relatively low number of patients who were
performed DHS or cannulated screws
compared to the other groups may be the
reason for not finding a difference in terms of
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ABT in these surgery types, where lower
bleeding is anticipated.

Some researchers suggested a relationship
between the fracture type and ABT [19],
whereas some reported otherwise [27] as we
did. In our study, complications were grouped
as major and minor, and no relationship was
observed between ABT and complications.
Shokoohi et al. reported a relationship
between transfusion rate and chest infection,
urinary tract infection, and superficial and
deep wound infection [19]. In patients who
were operated on for hip fracture, Koval et al.
reported a relationship of transfusion with
urinary tract infection [9], Carson et al. with
chest infection [10], and Levi and Sandberg
with wound infection [8]. On the other hand,
Johnson et al. found no relationship between
infection and transfusion again in patients
who were operated on for hip fractures [28].
Although the immunomodulatory effects of
ABT are known, its mechanism is still not
clear. Similarly, the relationship between
ABT and infection is still controversial.

In our study, we did not observe a relationship
between ABT and 30-day mortality.
Similarly, Shokoohi et al. did not report a
relationship between transfusion and 28-day
and 180-day mortality rates [19]. Carson et al.
also failed to demonstrate a relationship
between transfusion and 60-day mortality
[10]. In Foss and Kehlet’s study conducted on
patients with hip fractures, the mortality rate
was lower in the restricted transfusion group
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'Van Saglik Hizmetleri Meslek o
Yiiksekokulu, Saglik Teknikerligi Boliimii, Ozet

Van, Tiirkiye

2Van Yiiziincii Yil Universitesi Saglik Servical omurga omurganin en biiyiik sagittal hareketine sahiptir ve servical omurga dizilimi torasik sagittal dizilimi etkileyerek fonksiyon
Bilimleri Fakiiltesi Hemsirelik Béliimi, ve durug bakimindan oldukga énemlidir. Servical lordozun énemli klinik ve cerrahi etkileri vardir. Servical spinal hastalik bulgusu olma-
Cerrahi Hemsireligi, Van, Tiirkiye yan bireylerde cervical lordozisin yas ve cinsiyet ile iliskisini degerlendirip, cervical lordozisin varligini ve kapsamini incelemektir. Arama

algoritmamizda, 2017 ile 2021 tarihleri arasinda yayinlanan arastirmalar dahil edildi. Uygun aragtirmalar CINAHL Complete, MEDLINE,
OVID, Clinical Key ve Google Scholar veritabanlar1 kullanilarak 1 Nisan 2021-25 Mayis 2021 tarihleri arasinda tarama yapildi. Sadece
Ingilizce ve Tiirkge galismalar dahil edildi. Tarama sonrasi toplam10.138 baglik ve 6zet bulundu. Bunlarin iginden 51 tam metin makale
analiz edildi. Analizimize dahil etme- harig¢ tutma kriterlerimizle toplamda 5 makale dahil edildi. Caligmalarin iki tanesi prospective, iki
tanesi retrospective ve bir tanesi de observetional kesitsel tiirde oldugu belirlendi. Yapilan metaanaliz sonucu cinsiyete gére total egim lor-
doz acilar1 arasinda %1’lik bir farklilik oldugu belirlendi. Kadinlarda servikal lordoz agilar1 arasindaki egim %2’lik farklilik gosterdi. Ayni
sekilde erkeklerde de servikal lordoz agilar1 arasindaki egim %2’lik bir farklilik gosterdigi analiz edildi. Servical lordoz stabilizasyonu veya
restorasyonu igeren cerrahi miidahalelerde cinsiyet ve yasa bagli degisen lordoz egimleri goz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Servical lordozis or C2- C7 lordozis, yas, cinsiyet, asemptomatik bireyler

Abstract

The cervical spine has the greatest sagittal movement of the spine and the cervical spine alignment is very important in terms of function
and posture by affecting the thoracic sagittal alignment. Cervical lordosis has important clinical and surgical implications. The aim of this
study is to evaluate the relationship of cervical lordosis with age and gender in individuals without signs of cervical spinal disease and to exa-
mine the presence and extent of cervical lordosis. Our search algorithm included studies published between 2017 and 2021. Eligible studies
were searched using Pubmed, OVID, Clinical Key and Google Scholar databases between April 1, 2021 and May 25, 2021. Only English and
Turkish studies were included. After scanning, a total of 10,138 titles and abstracts were found. Of these, 51 full-text articles were analyzed.
A total of 5 articles were included in our analysis with our inclusion-exclusion criteria. It was determined that two of the studies were pros-
pective, two were retrospective and one was observational cross-sectional. As a result of the meta-analysis, it was determined that there was
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Bolimi, Van, Tiirkiye age-related lordosis gradients should be considered in surgical interventions involving cervical stabilization or restoration.
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1. Giris

Cervical lordoz durus ve fonksiyon acisindan
bliyiik onem tasir. Yedi omurdan olusan
servical vertebralardan atlas (C1) ve eksen
(C2) bu bolgede tistiin 6zelliklere sahip ilk iki
omur iken sonrasinda tipik bes omur (C3-C7)
bulunur [1]. Kafanin agirligim1 dengeleyerek
giinliik yasam aktiviteleri sirasinda boynun
fleksiyon ve ekstensiyon hareketlerine izin
verir. Nefes alma, ¢igneme, seslendirme, goz
hareketleri, bakis gibi bir¢ok islemin etkinligi
ve yiirime ve kosma sirasinda sok emilimi
i¢cin 6nemlidir. [2].

Insan dogumdan yasliliga kadar olan donemde
omurganin sagital dizilimi stirekli degisir.
Anne karninda fetus pozisyonda omurga
sagital planda tek egimli olup; “C”
seklindedir. Biitiin omurga kifotik
gorinimdedir. Kafa ile beden kontroliiniin
saglanmasindan sonra sagital diizlemde ilk
servikal lordoz olusumudur. Ayakta durmaya
baslamasindan sonra lomber lordoz gelisir.
[3]. Omurganin sagital diizlemde sahip oldugu
bu fizyolojik egrilikler, insan viicudu ayakta
dururken ve yliriirken her zaman minimum
enerji harcamasinda sabit bir durug elde etme
egiliminde oldugundan, omurganin sagital
dengesini korumak kritik 6nem tasir [4].

Omurganin  diger boliimlerine goére en
hareketli kisim olan ve ayni zamanda basin
kiitlesini destekleyen servikal omurga, sagital
omurga dengesinde ¢ok 6nemli bir rol oynar.
Servikal sagital denge (CSB), servikal
omurganin sagital diizlemde nasil durdugunu
tanimlar [5]. Bu alani ¢evreleyen arastirmalar,
sagital  diizlemdeki  servikal = omurga
uyumsuzlugunun bas agrisi, boyun agrisi ve
saglikla ilgili kotlii yasam Kkalitesi ile nasil
iligkili oldugunu anlamak i¢in hayati 6nem
tasimaktadir.  Kafa  kiitlesinin =~ normal
hizasindan herhangi bir sapma, servikal
omurganin biyomekanik dengesizligine ve kas
enerji harcamasinda artisa ve ¢esitli bozukluk
ve  komplikasyonlara  neden  olabilir.
Arastirmanin derinlesmesiyle birlikte, sagital
diizlem hizalamasi, yetiskin spinal deformitesi
ayarinda giderek daha kritik bir parametre
olarak kabul edilmektedir. [5,6,7]. Servical
lordoz onarimi gerektiren cerrahi girigimlerde
komplikasyon gelisiminin Oniine ge¢mek igin
servical lordoz gelismesinde yas ve cinsiyet
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farkliliklarinin hesaba katilmas1
gerekmektedir.  [8]. Servical omurga
egriliginin  Oonemli klinik etkileri vardir.
Omurga deformitesinin tedavisinde iyi klinik
sonuglarin uygun hizalama gerektirdigi acikca
ortaya ¢ikmistir [9]. Ancak spinal deformite
icin uygun tanisal degerlendirme ve optimal
tedavi yaklasimlarimin saglikli  bireylerin
arastirllmasina dayandirilmasi gerekir [10].
Bu calismanin sonuglari, servikal omurgada
sagital dengenin degerlendirilmesi veya bir
flizyon agisinin planlanmasi i¢in ideal CL'nin
normal bir referans degeri olarak hizmet

edebilir. [11].

Normal lordoz i¢in yapilan aragtirmalarda bir
takim Oneri ve model One siirilmistir.
Yochum ve Rowe L. [12], C1 ila C7 Cobb
acisini kullanarak “normal lordoz” i¢in 35° ila
45° (ortalama 40°) araligi Onerirken, ancak
kitaplarinda, bu araligin neden veya nasil
gelistirildigine dair herhangi bir referans veya
sebep verilmemistir. Gore ve ark.[13], C2'den
C7 vertebraya kadar posterior tanjant
yontemini  kullanarak 200  asemptomatik
denekte ortalama 21.3° lordoz derecesi olarak
kabul etti. Benzer sekilde, Owens ve Hoiris
[1], 22.3°'yi ortalama servikal lordoz olarak
buldu. Asemptomatik bireylerde servical
omurga genellikle lordotik hizadadir. Servikal
egrilik agisindan yag ve cinsiyetin oynadigi rol
konusunda arastirmalar oldukca az sayidadir.
Bu arastirmalarda da cinsiyetler arasinda ¢ok
az fark ve asemptomatik deneklerde artan
yasla birlikte lordoz da genel bir artig
oldugunu bildirmistir [14].Yine farkli bir
caligmada geng- yetiskin ve kadin — erkek tiim

bireylerin  servical lordozunun  benzer
olmasina ragmen yas ve cinsiyetler arasinda
belirgin  farkliliklar ~ oldugunu  ortaya

koymustur [11].

Servical omurga, iizerindeki basing yiikiinii
farkli sekilde dagitir. Biyomekanik olarak,
lordotik konfigurasyon omur govdesi ug
plaklart tizerindeki stres, biiyiikk sikigtirma
yiiklerine dayanabilir ve en aza indirilebilir
[15]. Servikal parametreler iist (O—C2) ve alt
servikal egrilikler (C2—C7), C7 egimi, spino-
kraniyal ac1 ve dikey servikal kaymadir [16].

823



Osmangazi Tip Dergisi, 2022

Servical lordoz 6l¢iimii i¢in dort giivenilir ve
tahmini ¢izgi ¢izimi yoOntemleri vardir.
Bunlar; Cobb C2-C7 yontemi, Ishihara
indeksi, Harrison C2-C7 arka tanjant yontemi
ve egrinin altinda kalan Cobb yontemi. [17].

1.Servikal lordoz - (foramen magnum C0-C7)
Foramen magnum ile C7 alt u¢ plakasi
arasindaki tam servikal Cobb agisi.

2.Ust servikal lordoz- (foramen magnum CO-
C3) Foramen magnum ve C3 iist u¢ plakasi
arasindaki {ist servikalin Cobb agisi.

3.0rta-alt servikal lordoz - (C2-C7) - C2 alt
uc plakast ve C7 alt u¢ plakasi arasindaki
Cobb agisi.

4.Alt servikal lordoz (C3-C7)- C3 1lst ug
plakasi ve C7 alt ug plakasi arasindaki Cobb
acisi.

Yukaridaki  Olglimler  servikal  lordoz
caligmalarinda yaygin olarak kullanilmistir.
Bu dort 6lgiim kullanilarak mevcut sonuglarin
diger aragtirmacilar tarafindan elde edilen
lordoz acilar1 ile karsilagtirilmasi miimkiin
olmustur. [18].

2. Gerec¢ ve Yontemler
Yontem

Bu calisma sistematik derleme ve meta-analiz
niteliginde yapilmistir. Asemptomatik
goniillillerde servical omurga Ol¢limleri ile
ilgili makaleler bulmak i¢in PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses statement)
kriterleri esas alindi. [19]. Tespit edilen
makalelerin basliklar1 ve oOzetleri gozden
gecirildi. Potansiyel olarak dahil edilebilecek
herhangi bir makale tam metin olarak gézden
gecirildi.

Uygunluk Kriterleri

Bu sistematik derleme ve meta-analiz igin
uygun olan ¢aligmalarin se¢imi PEOS’a gore
belirlendi (Tablol). Calismalar, asagidaki
kriterleri karsilamalar1 halinde;

1. Nisan 2017 ile Mayis 2021 tarihleri
arasinda yayinlanan arastirmalar dahil
edildi.

2. Asemptomatik servical lordoz
Olctimleri alinan yetigkin (18 yas tistii)
bireyler ve sevical lordozun normal
Ol¢timlerini karsilagtirmak icin
semptomatik bireyler dahil edildi.

3. C2-C7 lordoz agilarmin ve / veya
lordotik  egriligi olan bireylerin
oranini gosteren bir sema bulunmasi

Dislanma kriterleri olarakta;

1.Segmental lordotik acilar1 bildirilmis
ancak global lordozu bildirmemis

2.Servical lordoz dl¢iimleri bildirmemis

3. Bireylerin semptomatik bilgilerinden
bahsedilmemis hastalar.

Tarama Stratejisi

Calismada Pubmed, OVID, Clinical Key ve
Google Scholar veritabanlar1 kullanildi. 2017
ile Ocak 2021 tarihleri arasinda yayimlanan
arastirma makalaleleri dahil edilerek bu
calisma icin arama 1 Nisan 2021 tarihinde

baslandi. Bu veri tabanlarinda “Servical
lordozis” or “C2- C7 lordozis”, ‘“age”,
“gender”, “asemptomatic individuals”,

anahtar kelimelerinin degisik kombinasyonlar1
ile tarama yapildi. Olgu sunumu, derleme ve
tez niteliginde olan arastirmalar kapsam dis1
birakildi.  Ingilizce ve Tiirkce dilinde
yaymlanmis olan makaleler tarand.

Calismalarin Secimi

Dahil etme kriterine dayanarak iki arastirmaci
tarafindan baghiklar ve oOzetler gdzden
gecirilerek tam metin segimleri bagimsiz
olarak yapildi. Dahil edilen makale se¢iminde
herhangi bir tutarsizlik oldugu durumlarda
tartisma yolu ile ¢oziildi. Uygun makalelerin
referans listeleri gézden gegirildi.

Verilerin Elde Edilmesi
(Cekilmesi/Cikarilmasy)

Aragtirma verileri aragtirmacilar tarafindan
gelistirilen veri ¢gekme araci ile elde edildi. Bu
ara¢ ile arastirmalarin yazar ve yayin yillari,
calisma deseni, asemptomatik bireylerin
cervical lordosis Ol¢iimlerinin cobb agis1 veya
arka tanjant ¢izgisi ile elde edilen veriler
alindi. Veriler standart bir form kullanilarak;
calisma tasarimi ve konumu, dahil etme /
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hari¢ tutma kriterleri, hasta demo grafileri ve
calisma sonuclar1 iki arastirmaci tarafindan
bagimsiz olarak yapildi ve karsilagtirilarak tek
bir metine donistiiriildi. Farkli veri oldugu
durumlarda ilgili makale yeniden kontrol
edilerek, dogru verilerin ¢ekilmesi saglandi.

Istatiksel Analiz

Meta-analiz ¢alismasindaki hesaplamalarin
yapilmasi i¢in Comprehensive MetaAnalysis
(CMA) istatistik paket programi kullanildi ve
I?'nin %50'den fazla olmasi, istatistiksel olarak
onemli bir heterojenligi gosterdigi kabul
edildi. Bu sistematik derlemede arastirmalar
arasindaki heterojenlik, Cochran Q ve Higgins
I? testleri ile degerlendirildi. I*nin %50 ve

az olmasi durumunda da Fix Effect sonuglari
alindi. Her bir sonu¢ degiskeni icin %95
giiven araligt (CI) ve Tahmini Oranlar
hesaplandi. P< 0.05 degeri istatistiksel olarak
anlamli kabul edildi.

4. Bulgular
Tarama Bulgular

Tarama sonucunda toplam 1038 calismaya
ulasildi. Bu ¢alismalar sirasi ile baslik, dzet ve
tam metine gore yapilan incelemeler
sonucunda 56 makaleye ulasildi. Tekrar eden
kayitlarin ¢ikarilmasi, alinma Olgiitlerine gore
inceleme sonucunda 5 makale ile veri ¢ekme
islemi yapildi. Makalelerin se¢imi ve alinma

daha fazla olmasi durumunda Random Effect, Surect ile ilgili agiklamalar sekil 1°de
gosterilmistir.
:E Toplam 10158 Makale
§ Ozet asamasinda tarama yapilan
& kaynaklar (10138)
; Tam metin incelenmesi
» cikanlanlar
= . (n =45)
) |
% Dahil edilen makaleler
| =5
Sekil 1. Prizma akis semasi
a) Kadin egim
Model Effect size and 95% interval Test of null(2-Tail) Heterogeneity T au-squared
Model Number Point Lower Upper Z -value P - Q df P- I- Tau Stand  Varia Tau
Studies estimate limit limit value value Q) Value Squa squar  art nce
red ed error
Fixed 4 0,156 0,119 0,202 -10,52 0,000 17,2 3 0,00 83,1 0,53 0,54 0,24 0,7
Random 4 0,154 0,077 0,285 -4,26 0,000
b) Erkek egim
Model Effect size and 95% interval Test of null(2-Tail) Heterogeneity T au-squared
Model Number Point Lower Upper Z -value P- Q df P- I- Tau Stand  Varia Tau
Studies estimate limit limit value value Q) Val Squa squar  art nce
ue red ed error
Fixed 4 0,199 0,155 0,252 -8,97 0,000 16,2 3 0,0 81,5 0,44 0,45 0,2 0,7
01
Random 4 0,203 0,110 0,345 -3,69 0,000
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c) Total egim
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Model Effect size and 95% interval Test of null(2-Tail) Heterogeneity T au-squared
Model Number Point Lower Upper Z -value P- Q df P- I- Tau Stand Varia Tau
Studies estimate limit limit value value Q Val  Squa squar  art nce
ue red ed error
Fixed 5 0,099 0,079 0,124 -17,3 0,000 29,8 4 0,0 86,6 0,54 0,45 02 0,7
0
Random 5 0,092 0,048 0,168 -6,48 0,000
Sekil 2- Cinsiyete gore CMA sonuclari
Calismalarin ve Katthimcuarin Ozellikleri observetional  tlirde idi  (Tablo  2).

Sistematik derleme ve meta-analize dahil
edilen c¢aligsmalardan iki tanesi prospektif, iki
tane retrospective tanimlayict ve bir tanesi

Tablo 1. PEOS

Calismalarda toplam 733 asemptomatik kisiler
yer almistir. Calismalarin ikisi Israil, ikisi Cin
ve bir tanesi Brezilya’ da yapilmstir.

Sorunun bilesenleri Tanim / aciklama

Anahtar kelimeler* Alternatif tarama terimleri*

Katihmecilar Herhangi bir semptom
(P: Patient / Problem / gostermeyen kisiler
Population)

Maruz kalma
(E: Exposure)
Sonuclar

Cinsiyet ve yas

Asemptomatik bireyler

(O: Outcomes) Kadin
Erkek
Yas
Calismanin deseni - Prospektif

KesitselCaligmalar
- Observetional Calismalar
-Retrospektif ¢aligmalar

(S: Study design)

Asemptomatik individuals,

Female, male, age

Asemptomatik individuals,
female, male,age

Tablo 2: Kalite Degerlendirme Puanlart

Yazarin Adi, Caliymanmin Yili Cahsmanin Tiirii

Kalite Puam

Nasreddine et all.2017

Zhu et all. 2020

Been et all. 2017

Hu et all. 2020

Ezra et all. 2020

Prospective Kesitsel Calisma

Prospective Kesitsel Calisma

Retrospective Kesitsel Calisma

Retrospective Kesitsel Calisma

Observetional Kesitsel Calisma

Evet: 5/6
Hayir:3/2

Evet: 5/7
Hayir:3/1

Evet: 7/7
Hayir:1/1

Evet: 6/7
Hayir:2/1

Evet: 6/7
Hayir:2/1

Meta Analiz Bulgular:

Bu sistematik derleme ve meta-analize alinan
caligmalarda cervical lordozis asemptomatik
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kisilerde; cinsiyete gore egim ve total egim

olarak  kategorize  edildi  (Sekil  2).
Caligmalarin dort tanesinde cinsiyete gore
cervical  lordotik  egrilikler  bildirildi
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[11,18,20,21]. Bu ¢alismalarin birlestirilmis
sonuglarindaki kadin egim acilar1 arasinda
%15’sinde farklilik oldugu bildirildi (%95 CI:
0,077-0,285; z= -4,259; p< 0.001; I’= %83).
Ayni ¢alismalarda erkek egim agilar1 arasinda
%20’sinde farklilik oldugu bildirildi (%95 CI:
0,110-0,345; z= -3,691; p<0.001; I*" %82).
Bes calismanin birlestirilmis sonuglarina gore
[11,18,20,21,22] total egim agilar1 arasinda
%1’inde farklilik oldugu bildirildi (%95 CI:
0.048-0,168; z=-2,543; p< 0.001; I’= %87).

5. Tartisma

Omurga bir biitlin olarak ele alindiginda,
hareket acikligi en fazla olan kismi servical
omurgalardir. Bu nedenlede basin agirligini
destekleyerek bircok fonksiyonun
yapilmasinda rol oynar. Karmagik bir yapida
olmasi sebebiyle servikal omurga,
dejenerasyonlara kars1 daha hassastir. [23]. Bu
caligma asemptomatik bireylerde yas ve
cinsiyetin cervical lordozis egrilikleri iizerine
etkilerinin olup olmadig1 incelenmesi amaci
ile sistematik derleme ve meta analiz
niteliginde  yapilmigtir.  Calismada 5
arastirmanin cinsiyet {izerine birlestirilmis
sonuclart sunulmustur. Elde edilen sonuglar
ile kadin erkek arasindaki servikal lordoz
farkliligi degerlendirildi. Caligmalarda
kadinlarda iist servical lordoz (C1-C3) daha
lordotikken erkeklerde alt cervickal egriligin
(C4-C7) daha lordotik oldugu bildiridi [24].

Bu sistematik derleme ve meta-analizde;
herhangi bir semptom gdstermeyen kadin ve
erkeklerde servikal lordoz total egrilikleri
arasinda %1 lik fark oldugu bildirildi. Been ve
ark. nin yapmis oldugu g¢alismada kadin ve
erkek cervikal lordoz agilarinin benzer oldugu
sadece kadinlarin erkeklere gore iist servikal
lordozu (FM-C3) daha biiylikken alt servikal
lordozu (C3-C7)ise daha kiigiiktiir.

Servikal lordotik egrilik, yasin ilerlemesiyle
servikal lordozun arta bilecegi de bazi
calismalar tarafindan bildirilmistir. Hu ve ark.
[22], yapmis oldugu ¢alismada 6 yillik zaman
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Biligsel islev bozuklugu sizofreninin temel bir 6zelligidir. Biligsel yiiriitiicii islevler dahil olmakla gesitli alanlarda, farkli siddetlerde
kendini belli edebilir. Ayn1 zamanda nérobiligsel bozukluklarin yagsam kalitesi tizerine de negatif etkileri mevcuttur. Calismamiz
sizofreni hastalarinda norobiligsel bozulmanin, hastalik siiresi, yagam kalitesi ve sosyodemografik 6zellikler ile iligkisini aragtir-
may1 amaglamistir. Cukurova Universitesi Tip Fakiiltesi Balcali Hastanesi Ruh Saglig1 ve Hastaliklar1 Anabilim Dalrnda ayaktan
ya da yatarak tedavi goren sizofrenik bozukluk tanist almis 100 hasta bu ¢aligmanin érneklem grubunu olusturmaktadir. Ayrica
genel toplumdan cinsiyet ve yas olarak benzer 80 saglikli kisi kontrol grubu olarak galismaya dahil edilmistir. Kontrol grubuna
tarafimizca olusturulan sosyodemografik veri formuna ek olarak Frontal Degerlendirme Bataryasi (FDB), Diinya Saghk Orgiitii
Yagam Kalitesi Olgegi Kisaltilmis Versiyonu (WHOQOL-BREF) dlgekleri hasta grubuna ise bu 6lgeklere ek olarak Pozitif ve Nega-
tif Sendrom Olgegi (PANNS) uygulanmistir. Hastaliginin ilk 5 yilinda olanlar ile 5 yildan fazla siiredir hasta olanlarin FDB puan
ortalamasi arasindaki fark istatiksel olarak anlamli bulunmustur (p=0,008). Hastaneye yatis sayisina gore yasam kalitesi (p=0,001)
ve FDB (p=0,02) 6lgek puan ortalamalar1 arasinda anlamli fark bulunmugtur. Egitim durumuna gore hasta grubunda yasam kali-
tesi (p=0,001) ve FDB (p<0,001) 6l¢ek puan ortalamalar1 arasinda anlamli fark bulunmustur. Aile ykiisii olanlar ile olmayanlarin
yasam kalitesi (p=0,01) ve FDB (p=0,01) 6l¢ek puan ortalamalar: arasindaki fark anlamli bulunmustur. Caliyjmamizin sonucuna
gore hastaligin ilk bes yilinda, egitim diizeyi yiiksek olanlarda, ¢alisanlarda nérobilissel etkilenmeler daha az gérillmiis olup, yasam
kalitesi daha yiiksektir. Hastaneye yatis sayisi arttikga biligsel islevlerde daha ¢ok etkilenme goriilmiistiir. Hastalik siiresi ve PANSS
6lgek puanlari yiiksek olan hastalarda biligsel islevlerdeki bozulmanin daha fazla oldugu saptanmustir. Hastaligin ilk yillarinda
erken tany, tedavi ve rehabilitasyon ile olgularin egitim hayati ve istihdamlarinda iyilesme saglanarak daha kaliteli yagam siirmeleri
i¢in sosyal destek ¢alismalar1 yapilmalidir.

Anahtar Kelimeler: Sizofreni, Norobilis ,Hastalik Siiresi, Yagam Kalitesi

Abstract

Cognitive dysfunction is a core feature of schizophrenia. It can manifest itself in various fields, with different intensities, inclu-
ding cognitive executive functions. At the same time, neurocognitive disorders have negative effects on quality of life. Our study
aimed to investigate the relationship of neurocognitive impairment with disease duration, quality of life and sociodemographic
characteristics in patients with schizophrenia. 100 patients diagnosed with schizophrenic disorder who are treated as outpatients
or inpatients in Cukurova University Faculty of Medicine Balcali Hospital, Department of Psychiatry constitute the sample group
of this study. In addition, 80 healthy people from the general population with similar gender and age were included in the study
as a control group. In addition to the sociodemographic data form created by us for the control group, Frontal Evaluation Battery
(FEB), World Health Organization Quality of Life Scale Shortened Version (WHOQOL-BREF) scales and Positive and Negative
Syndrome Scale (PANNS) was applied. The difference between the mean FDB score of those who were in the first 5 years of their
disease and those who were sick for more than 5 years was found to be statistically significant (p=0.008). A significant difference
was found between the mean scores of the quality of life (p=0.001) and FDB (p=0.02) scales according to the number of hospita-
lizations. A significant difference was found between the mean scores of quality of life (p=0.001) and FDB (p<0.001) scale scores
in the patient group according to education level. The difference between the quality of life (p=0.01) and FDB (p=0.01) scale mean
scores of those with and without a family history was found to be significant. According to the results of our study, neurocognitive
effects were observed less in the first five years of the disease, in those with higher education levels, and in workers, and the quality
of life was higher. As the number of hospitalizations increased, cognitive functions were more affected. It was determined that
cognitive dysfunction was more common in patients with higher disease duration and PANSS scale scores. In the first years of
the disease, early diagnosis, treatment and rehabilitation, and social support studies should be carried out in order to improve the
education life and employment of the patients and to lead a better quality life.

Keywords: Schizophrenia, Neurocognision,illness duration, Quality of Life
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Sizofrenide Norobiligsel Bozulma ve Yagam Kalitesi

1. Giris

Sizofreni toplumun % 1’ini etkileyen, sanr1 ve
varsani gibi pozitif semptomlar; sosyal ige
cekilme, duygulanimda kiintlesme, diisiince
igeriginde fakirlesme ve konusma miktarinda
azalma gibi negatif semptomlar; bellekte,
dikkatte, yiiriitiicii islevlerde bozulma gibi
biligsel belirtilerle giden; diisiince, algilama,
duygu ve davranisi etkileyen; farkli klinik
tablolarla kendini gosteren psikiyatrik bir
hastaliktir(1).

Sizofreninin akut belirtilerinin farmakolojik
miidahalelerle kontrol altina alinabilmesiyle
birlikte arastirmacilar hastalarin uzun vadede
yasam  Kkalitelerini  ve  islevselliklerini
Olgebilmek ve iyilestirebilmek  {iizerine
yogunlagsmistir. Yasam kalitesi gilinlimiizde
Oznel iyi olusu, islevsel durumu, kaynaklara
ve firsatlara erisimi iceren ¢ok boyutlu bir
yapt olarak degerlendirilmektedir. Yapilan
aragtirmalara ragmen sizofrenide yasam
kalitesinin belirleyicilerinin anlagilmas1 zor
olmaya devam etmektedir. Bir meta-analizde
yasam kalitesi ile genel psikopatoloji arasinda
giiclii bir iligkinin oldugu ifade edilmistir(2).

Arastirmalar sizofreni tanili bireylerde hafif
biligsel  bozulmanin  erken  gocukluk
doneminde ortaya ciktigini gostermektedir.
Ayrica, psikoz Oncesi donemden psikoz
baslangicina kadar en yiiksek biligsel
bozulmanin ergenlik, prodrom ve ilk psikotik
donem arasinda oldugunu ortaya koymaktadir.
Hastalarin yasam kalitelerinin etkilenmesinde
biligsel fonksiyonlardaki bozulmanin da
onemli rolii wvardir. Sizofreni hastalarinda
norobiyolojik siirecleri, tedaviye yanit1 ve
prognozu anlamak igin biligsel fonksiyonlarla
ilgili ¢aligmalar 6nem tagimaktadir(3).

Genel olarak biligsel islevler iki alan
tizerinden degerlendirilmektedir: Sosyal ve
sosyal olmayan. Sosyal olmayan bilis;
dikkat/uyaniklik, c¢aligma bellegi, 6grenme,
hafiza, isleme hizi, muhakeme ve problem
¢ozme gibi daha yaygin olarak kabul edilen
zihinsel yetenekleri igerir. Ayrica isitsel ve
gorsel algisal siiregleri de igermektedir. Sosyal
bilis ise psikolojik siireglerle iligkilidir. Diger
insanlar ve kendimiz hakkindaki bilgilerin

algilanmasi, kodlanmasi, depolanmasi,
diizenlenmesi ile ilgili alanlar
kapsamaktadir(4). Biligsel bozukluklar

psikozun erken donemlerinden baglar ve cogu
hastada hastaligin seyri boyunca devam
eder(5).

Sizofrenide norobiligsel bozulmanin yasam
kalitesi tizerinde olumsuz etkileri konusunda
calismalarda bulunmaktadir. Siddetli pozitif
ve negatif semptomlar, biligsel fonksiyonlarda
bozulma; azalmis yasam kalitesi ile
iligkilendirilmistir(6). Calismalarin sonucuna
gore biligsel bozukluklar, pozitif ve negatif
semptomlar yasam kalitesini énemli diizeyde
etkilemektedir. Aynm1 zamanda issizlik,
yoksulluk, sosyal izolasyon ve damgalanma
gibi faktorlerin de yasam kalitesi iizerine
olumsuz etkileri bulunmaktadir(6).

Sosyodemografik 6zelliklerin biligsel bozulma
lizerinde etkisinin olduguna dair ¢alisma
bulgulart da  bulunmaktadir(7).Sizofreni
hastalarinda yasam kalitesi ile
sosyodemografik  ozelliklerin  iligkisinin
arastirildig ¢caligmalarda; evli, kadin ve egitim
diizeyi yiiksek olgularin yasam kalitesinin
daha iyi oldugu bulunmustur(8).Hastalarda
hastalik ile gegcen silire uzadikca yasam
kalitesinin  kotiilestigi  klinik g¢aligmalarda
gosterilmistir(9).

Caligmadaki ilk hipotezimiz norobiligsel
bozulma siddeti arttikca yasam kalitesinin
diisecektir. ikinci hipotezimiz ise hastalik
siiresi uzadikga norobilissel bozulmanin
siddeti  artacaktir. Calismada  sizofreni
hastalarinda norobilissel bozulma ve yasam
kalitesinin hastalik siiresi ve sosyodemografik
ozelliklerle iligkisinin arastirilmasi
amaclanmustir.

2. Yontem
Verilerin Toplanmasi

Cukurova Universitesi Tip Fakiiltesi (CUTF)
Balcali Hastanesi Ruh Sagligi ve Hastaliklar
Anabilim Dali’'nda 01.08.2020-01.12.2020
tarihleri arasinda ayaktan ya da yatarak tedavi
goren Sizofrenik bozukluk tanisi almig 100
hasta ve 80 saglikli birey bu c¢alismanin
orneklem grubunu olusturmaktadir. CUTF
girisimsel olmayan klinik arastirmalar etik
kurulunun 04.09.2020 tarihli toplantisinda 33
karar no ile etik kurul onayr alinmistir.
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Caligmanin giic analizi G Power 3.1.9.7
programui ile yapilmistir. Orta etki biiylikligii
(Cojen’s d = 0,50), 0,95 gii¢ ve 0,05 hata pay1
(p = 0,05 ile tek bir grupta bulunmasi
gereken minimum O6rneklem biiylikligi 79
olarak hesaplanmistir. Ayrica ¢aligmaya
sizofreni hastalar ile saglikli bireyler arasinda
norobiligsel iglevler ve yasam kalitesi
degerlerinin karsilastirilmas1 ve farkliliklarin
belirlenmesi icin genel toplumdan cinsiyet ve
yas olarak benzer 80 saglikli kisi kontrol
grubu olarak calismaya dahil edilmistir.
Sizofreni hastalarinda tanisal degerlendirme
icin Diagnostic and Statistical Manual of
Mental Disorders-5 (DSM-5) olgiitleri ve
Structured Clinical Interview for DSM
Disorders-1 (SCID- 1) kullanilmis, kontrol
grubunda psikopatolojinin dislanmasi igin
SCID I-II kullanilmistir. Ek ruhsal hastalik
varliginin yasam kalitesi iizerine karistirici
etkisinden, mental retardasyon ve demans
tanisi olanlar ~ 0Ozbildirim  6l¢eklerini
doldurmaya ve klinik goriismeye uyum
saglayamayacagindan dolay1 ¢aligmaya dahil
edilmedi. Ayrica 18 yas altindakiler ve okur
yazar olmayan hastalar c¢alisgma  dis1
brrakilmustir.

Caligmaya katilmay1 kabul eden hasta ve

kontrol  gruplarmma c¢alisma ile ilgili
bilgilendirme yapilmis ve yazili onamlari
almmustir.  Kontrol grubuna tarafimizca

olusturulan sosyodemografik veri formuna ek
olarak Frontal Degerlendirme Bataryasi
(FDB), Diinya Saglik Orgiitii Yasam Kalitesi
Olgegi Kisaltilmis Versiyonu
(WHOQOLBREF) ve Hasta grubuna ise
yukarida siralanan dlgeklere ek olarak Pozitif
ve Negatif Sendrom Olcegi (PANNS)
uygulanmustir.

Kullamilan Olgekler ve Veri Toplama Formu

Veri Toplama Formu

Aragtirmacilar tarafindan hazirlanan veri
toplama  formunda  hastalarin  giincel
sosyodemografik  ve  klinik  verilerinin

degerlendirilmesi amaglanmistir. Veri toplama
formunda hastalarin yas, cinsiyet, egitim
durumu, medeni durumu, ¢alisma durumu ve
yasadig1r yer gibi sosyodemografik verilerin
yan1 sira, tibbi hastalik Oykiisii, ailede ruhsal
bozukluk oOykiisii, sigara, alkol, madde

kullanimi, hastalik baslangi¢ yasi, toplam
hastalik siiresi, toplam hastane yatis sayist,
0zkiyim, daha once elektro konvulzif terapi
(EKT) uygulanma durumu ve kullanilan ilag
tirii gibi klinik 6zelliklerin sorgulanmasi
amaclanmustir.

Pozitif ve Negatif Sendrom Olgegi (PANSS)

Sizofreni hastalarmin son 1 hafta igerisindeki
semptomlarini ve islevselligini
degerlendirmeyi amaglayan toplam 30 madde
ve 3 alt boyuttan olusan, uygulama siiresi
ortalama 30 dakika siiren yar1 yapilandirilmis
bir olgektir. Olcek, Kay ve arkadaslari
tarafindan  1987°de  gelistirilmistir. 164
Kostakoglu ve arkadaslar tarafindan 1999
yilinda “Pozitif ve Negatif Sendrom
Olgegi™nin Tiirkce gecerlilik ve giivenirlilik
calismasi yapilmistir(10).

Diinya Saghk Orgiitii Yasam Kalitesi Olcegi
Kisa Form- (WHOQOLBref (TR)

Diinya Saglik Orgiitii (DSO) tarafinda kisinin
iyilik halini olgen ve Kkiltiirler arasi
kiyaslamalara olanak veren genis kapsamli bir
yasam  kalitesi ~ olgegi ~ WHOQOL100
olusturulmustur(11). Bu 6l¢egin 26 sorudan
olusan kisa formu WHOQOL-BREF ise
WHOQOL-100’iin gegerli, giivenilir ve pratik
bir alternatifidir. Ilk iki soruda genel algilanan
yasam Kkalitesi ve algilanan saglik durumu
sorgulanirken, diger 24 soru ile bedensel,
ruhsal, sosyal ve ¢evre alanlar1 olmak tizere 4
alan degerlendirilmektedir. Her soru 1-5 arasi
skorlanan likert tipi bir Olgektir. Toplam
skordan alman puan arttik¢a, orantili olarak
yasam kalitesi de artmaktadir(12).
WHOQOL-BREF’in gecerlik ve giivenilirlik
calismast iilkemizde Eser ve arkadaslar
tarafindan yapilmigtir(13).

Frontal Degerlendirme Bataryas: (FDB)

FDB, frontal lob fonksiyonlarimi kisa siirede
(ortalama 10 dakikada) 6lgen degerlendirme,
tan1 ve ayirici tani metodudur. 2000 yilinda
Dubois ve ark tarafindan gelistirilen 6lgegin,
Tirke¢e gecerlik glivenirligi 2009 yilinda
Tungay ve ark. tarafindan yapilmistir(14).

831



Sizofrenide Norobiligsel Bozulma ve Yagam Kalitesi

Istatiksel Analiz

Katilmcilardan elde edilen veri IBM
Statistical Package for the Social Sciences
(SPSS) 22.0 paket programi ile analiz
edilmistir.  Sosyo-demografik  degiskenler
betimleyici istatistikler ile gosterilmistir.
Kategorik degiskenlere ki-kare analizi ile
bakilmigtir. ~ Hastaliga  iliskin  bilgiler
betimleyici istatistikler ile gOsterilmistir.
Verilerin gruplarda normalite testi igin
analizlerinde Kolmogorov Smirnov testi
kullanilmigtir. Sayisal verilerin analizinde
katilimeilarin olcek puanlarinin ve
sosyodemografik  &zelliklerinin ~ dagilimina
bakilarak  gruplar  arasindaki  farklarin
karsilagtirllmasinda bagimsiz gruplarda t testi,

Tablo 1. Gruplarin sosyodemografik 6zellikleri

Ort. SS= ortalama standart sapma

Mann-Whitney U testi, ANOVA ve Kruskall
Wallis testi kullanilmistir. Olgekler arasindaki
iligki degiskenlerin dagilimlarina bagl olarak
Pearson korelasyon, Spearman korelasyon
analizleri  ile incelenmistir. Yapilan
analizlerde  p<0,05 istatistiksel  olarak
anlamlilik sinir degeri kabul edilmistir.

3. Bulgular

Katilimcilarin yas ortalamalarina
bakildiginda hasta grubu icin ortalamanin
34,76£10,58; kontrol grubu i¢in 33,80
+8,69 olarak belirlenmistir. iki grup yas,
cinsiyet, egitim diizeyi gibi
sosyodemografik  ozellikler  agisindan
benzerdi. Katilimcilarin sosyodemografik
verileri tablo-1’ de yer almaktadir.

Hasta Kontrol P
n % n %
Cinsiyet
Erkek 69 69 53 66,33
Kadin 31 31 27 33,77 0,695
Medeni Durum
Bekar 84 84 59 73,8
Evli 16 16 21 26,2 0,091
Calisma Durumu
Calismiyor 82 82 19 23,8
Calistyor 18 18 61 76,3 <0,001
Yasadig1 Yer
il Merkezi 81 81 73 91,2
il Merkezinden Kiigiik 19 19 7 8,8 0,52
Egitim Diizeyi
Tlkokul 14 14 12 15
Ortaokul 16 16 11 13,8
Lise 42 42 36 45
Universite 28 28 21 26,3 0,956
Ailede Ruhsal Bozukluk
Var 52 52 19 23,7
Yok 48 48 61 76,3 0,001
Ort. SS Ort. SS
Yas 34,76 10,58 33,80 8,69 0,58

Hasta grubundaki katilimcilarin ortalama
hastalik siiresi 12,06+8,13 yildir. En diigiik
hastalik siiresi 1 yil, en yiiksek hastalik
stiresi ise 43 yildir. Hastalik ilk tan1 yas1 ise
ortalama 24,74+8,48 yildir.

Hastalikla gecirilen siire gruplandirildiginda;
hastalik stiresi katilimcilarin %25’inde 0-5 yil,
%23’iinde 6-10 yil, %I19’unda 11-15 wil,
%19’unda 16-20 yil araliginda ve %14’iinde
20 yil {izeri olarak belirlenmistir. Hastalikla
ilgili diger veriler tablo- 2’de yer almaktadir
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Tablo 2. Sizofreni Tanili Hastalarin Hastalik Ozellikleri

%

Ozkiyim

Var

Yok

EKT

Var

Yok

Sosyal Destek
Var

Yok

flag Uyumu
Var

Yok

Tlag Tiirii
Antipsikotik Oral
Antipsikotik Depo
Kombine
Hastalik Siiresi
0-5 Y1l

6-10 Y1l

11-15 Y1l
16-20 Y1l

>20 Y1

Ort.

Hastalik ilk Tan1 Yas1
Hastalik Siiresi (Y1)
Hastanede Yatis Sayisi
PANSS (+)

PANSS (-)

PANSS Genel Psikopatoloji
PANSS Toplam

24,74
12,06
2,57
22,44
25,67
52,40
100,51

35
65

44
56

92

95

33

60

25
23
19
19
14

35
65

44
56

92

95

33
7
60

25
23
19
19
14
SS Minimum-
Maximum
15-49
1-43
0-30
7-49
7-49
16-103
30-191

8,48

8,13

3,87

10,03
10,44
20,07
38,69

n: Orneklem sayisi, PANSS:Pozitif Negatif Sendrom Olcegi, 8S:Standart sapma, Ort: Ortalama

WHOQOL-Bref 6lgeginde toplam &lgek
puaninin parametrik dagilim gdsterdigi
goriilmiis olup bagimsiz gruplar t testi
uygulanmistir ( p<0,001 ). WHOQOL

toplam puanlar1 hasta grubunda ort:
49,80+£12,46;  kontrol grubunda ort:
79.43+8,53 tir. Kontrol grubunda

WHOQOL-Bref toplam o6l¢cek puani daha
yiiksek bulunmus olup hasta grubu ile
ortalama puanlari arasinda anlamli fark
bulunmustur (t=-18,87, p<0,001).

Frontal Degerlendirme Bataryasi’nin FDB
1 benzerlikler (konseptualizasyon), FDB 2
kelime akicilig1 (mental fleksibilite), FDB 3
motor seriler (programlama), FDB 4 ¢elisen
yonergeler (interferansa duyarlilik), FDB 5
yap-yapma (inhibitor kontrol), FDB 6
yakalama davranisi (gevresel otonomi) ve
FDB toplam puanlan ile gruplarin dagilimi
arastirildiginda normalden sapma
gosterdigi tespit edildi. Bu nedenle Frontal
Degerlendirme Bataryasi’na gore gruplar

833



Sizofrenide Norobiligsel Bozulma ve Yagam Kalitesi

arasindaki farkliliklar Mann Whitney-U
testi ile arastirildi. Hasta grubu ile kontrol
grubunun  konseptualizasyon, = mental
fleksibilite, —programlama, interferansa
duyarlilik, cevresel otonomi ve toplam
O0lcek puanlart agisindan  ortalamalari
arasinda istatistiksel olarak anlamli farklilik
bulundu.

Tablo 3. Hasta ve Kontrol Gruplarinin Olgek Puanlari

Buna gore sizofreni hastalarinin Frontal
Degerlendirme Bataryasi’nin  tim alt
gruplart ve toplam puanlart  kontrol
grubundan diisiiktii.

Hasta ve Kontrol Gruplarmin Olgek
Puanlarina dair diger veriler tablo -3’te yer
almaktadir.

Kontrol n=80

.. Hasta n=100

Olgek ort. SS
WHOQOL Genel 8.60 3.08
Saghik Durumu ’ ’
WHOQOL Fiziksel 10,64 2.99
Alan

WHOQOL Psikolojik 10,10 2,91
Alan

WHOQOL Sosyal 8.29 313
Alan ’
WHOQOL Cevresel 12.16 2.46
Alan > ’
WHOQOL Toplam 49,80 12,46
FDB 1 Benzerlikler 1.90 0.81
(Konseptualizasyon) ’ ’
FDB 2 Kelime

Akicihigr (Mental 1,30 0,98
Fleksibilite)

FDB 3 Motor Seriler 215 0.82
(Programlama) ’ ’
FDB 4 Celisen

Yonergeler 1,99 0,99
(Interferansa

Duyarhhk)

FDB 5 Yap-Yapma 197 0,95
(Inhibitor Kontrol)

FDB 6 Yakalama

Davramsi (Cevresel 2,54 0,73
Otonomi)

FDB Toplam 11,85 4,22

Ort. SS Onemlilik

15,50 2,12 U=276, Z=-10,58,
p<0,001*
16,98 1,68 U=246,50, Z=-10,81,
p<0,001*
15,86 2 U=360,50, Z=-10,496,
p<0,001*
15,16 2,58 U=393, Z=-10,435,
p<0,001*
U=880, Z—=-8,995
15391 1,89 ’ ] )
p<0,001*

79,43 8,53 t=-18,87, p<0,001**
2,86 0,34 U=1229, 7=-8,79,
p<0,001*
U=910, Z=-9,35,
2,75 0,43 20,0017
2,96 0,19 U=1641,50, Z=-7,99,
p<0,001*
2,89 0,35 U=1702, Z=-7,53,
p<0,001*
2,84 0,37 U=1780,50, Z=-7,14,
p<0,001*
3 0 U=2600, Z~-5,85,
p<0,001*
U=577,7Z=-10
17,30 1,03 H 5
p<0,001*

n= Orneklem sayisi, SS= Standart sapma, WHOQOL= DSO Yasam Kalitesiélgegi, FDB= Frontal
Degerlendirme Bataryasi, *= Mann-Whitney U Testi, **= Student t Testi

Hasta grubunda WHOQOL Genel Saglik alt
boyutu puanlarinin FDB puanlan ile iliskisi
incelendiginde: FDB 1, FDB 2, FDB 4 ve
FDB 5 alt boyutunun WHOQOL Genel
Saglik alt boyutu ile zayif siddette pozitif
yonlii iligkisi oldugu saptanmistir (FDB 1
r=0,36; p<0,001 / FDB 2 r=0,29; p=0,003 /
FDB 4 r=0,38; p<0,001 / FDB 5 r=0,29;

p=0,003). FDB 3, FDB 6 ve FDB toplam
puanlarinin  WHOQOL Genel Saglik alt
boyutu puani ile orta siddette pozitif yonlii
iligkisi bulunmustur (FDB 3 r=0,46; p<0,001/
FDB 6 r=0,43; p<0,001 / FDB toplam r=0,48;
p<0,001).

FDB puanlar1 ve hastalikla ilgili diger
veriler tablo- 4’te yer almaktadir.
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Tablo 4. Hastaliga iliskin 6zelliklerin FDB puan ortalamalari ile iliskisi

FDBI1 FDB2 FDB3 FDB4 FDBS5 FDB6 FDBT

Hastalik yih r=-0,19 r=-0,14 r=-0,24 r=-0,14 r=-0,21 r=-0,26 r=-0,22

p=0,052 p=0,13 p=0,01 p=0,16 p=0,03 p=0,008 p=0,02
Baslangi¢ r=0,22 r=0,020 r=0,05 r=0,04 r=0,17 r=0,20 r=0,13
Yas1 p=0,02 p=0,84 p=0,5 p=0,65 p=0,07 p=0,03 p=0,17
Yas r=-0,005 r=-0,10 r=-0,09 r=-0,02 r=-0,02 r=0,01 r=-0,05

p=0,96 p=0,30 p=0,33 p=0,77 p=0,78 p=0,88 p=0,57
Egitim r=0,38 r=0,40 r=0,44 r=0,47 r=0,41 r=0,51 r=0,54

p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
PANSS r=-0,44 r=-0,26 r=-0,49 r=-0,45 r=-0,41 r=-0,58 r=-0,53
Negatif p<0,001 p=0,008 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
PANSS r=-0,38 r=-0,22 r=-0,49 r=-0,37 r=-0,34 r=-0,53 r=-0,49
Pozitif p<0,001 p=0,02 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
PANSS r=-0,44 r=-0,28 r=-0,48 r=-0,44 r=-0,41 r=-0,60 r=-0,55
Genel p<0,001 p=0,005 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
Psikopatoloji
PANSS r=-0,44 r=-0,28 r=-0,50 r=-0,44 r=-0,42 r=-0,60 r=-0,56
Toplam p<0,001 p=0,005 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
WHOQOL r=0,36 r=0,29 r=0,46 r=0,38 r=0,29 r=0,43 r=0,48
Genel Saghk p<0,001 p=0,003 p<0,001 p<0,001 p=0,003 p<0,001 p<0,001

FDB=Frontal Degerlendirme Bataryasi, FDB 1= Benzerlikler (Konseptualizasyon), FDB 2= Kelime Akiciligi
(Mental Fleksibilite)y FDB 3= Motor Seriler(Programlama), FDB 4= Celisen Yonergeler (Interferansa
Duyarlilik), FDB 5= Yap-Yapma (Inhibitér Kontrol), FDB 6= Yakalama Davramsi (Cevresel Otonomi), FDBT=
Frontal Degerlendirme Bataryasi Toplam, PANSS= Pozitif ve Negatif Sendrom Olgegi, WHOQOL= DSO Yasam

Kalitesi Olgegi, r= Spearman korelasyon
4. Tartisma

Calismamizin en Onemli bulgusu sizofreni
hastalarinda norobiligsel bozulma arttikca
yasam kalitesinde belirgin bir azalmanin
ortaya ¢iktiginin gosterilmesidir.
Caligmamizda vaka ve kontrol grubu
incelendiginde vaka grubunda WHOQOL-
BREF tiim alt boyutlarinda ve toplam puanda
ortalama puan daha disiik bulunmus olup
yasam kalitesi daha kot tespit edilmistir.
Yilmaz tarafindan 2015 yilinda yapilan
“Miza¢ ve karakterin sizofreni hastalarinda
sosyal islevsellik, yasam kalitesi ve klinik
belirtiler {izerine etkisi” isimli ¢alismada
benzer sekilde WHOQOL-BREF yasam
kalitesi puanlar1 genel saglik alt grubu disinda
kontrol grubunda daha yiiksek
bulunmustur(15).

WHOQOL-BREF alt boyut puanlar ile FDB
alt boyut puanlar arasinda pozitif yonde zayif
veya orta dilizeyde iliskiler (FDB 2 ile
WHOQOL-BREF Psikolojik, Sosyal ve
Cevresel alt boyutu harig) saptanmustir.
WHOQOL-BREF Toplam puanit ile FDB
puanlan incelendiginde; FDB 2 ve FDB 5 ile
WHOQOL-BREF Toplam puani arasinda

pozitif yonlii zayif iliski bulunmustur. FDB 1,
FDB 3, FDB 4, FDB 6 ve FDB Toplam
puanlann ile WHOQOL-BREF Toplam puan
arasinda pozitif yonlii orta diizeyde iliski
bulunmugtur.  Arastirmamiz  literatiirdeki
verilerle ile parelel olarak; sizofrenin, sosyal
islevsellik ve yasam kalitesini bozan, is ve
calisma hayatini etkileyen kronik bir hastalik
oldugunu  teyit eder  niteliktedir(16).
Yasamdaki giinliik isleri yapabilme, yiriitiicti
islev bozukluklarinin olmamasi saglikli ve
kaliteli yasam i¢in yiiksek dnemdedir.

Hastalarin  yasam kalitesi 0Olgeginin  alt
boyutlart incelendiginde sosyal alan algisinin
en disiik, ¢evresel alan algisinin ise en yiiksek
oldugu  bulunmustur. Bir  arastirmada
hastalarin ruhsal, bedensel, sosyal ve ¢evresel
yasam kalitesi alt dlgeklerinden alinabilecek
alt ve Ust puanlar degerlendirildiginde orta
diizeyde ve bedensel alan alt dlgek puaninin
en yiiksek, sosyal alan alt 6lgek puaninin ise
en diisiik oldugu goriilmiistiir(17). Ulkemizde
2009 ve 2010 wyillarinda yapilan ayn
calismalarda hastalarin yasam kalitelerinin
genel olarak orta-orta diizeyin iizerinde ve
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cevresel alan alt 6l¢ek puani en yiiksek, sosyal
alan alt Ol¢ek puani ise en diisiik olarak
bulunmustur(18).Bu ¢alismalarin  sonuglari
arastirmamizla  benzerlik  gostermektedir.
Sizofreni hastalar1 ile yapilan bir ¢aligmada
sizofreni  hastalarinin = yasam  kalitesi
algilarmin tiim alanlarda diisiik oldugu tespit
edilmistir(19). Bagka bir arastirmada ise
sizofreni  hastalarinin =~ yasam  kalitesi
algilarmin tiim alanlarda saglikli kontrollerden
daha diisiik oldugu, sizofreni hastalarinin
sosyal iligkilerden daha az doyum elde ettigi
ve yagam kalitesini psikopatolojik
belirtilerdense toplumsal degiskenlerin daha
cok etkiledigi  gorilmiistiir(20).Sizofreni
hastalarinda, yasam kalitesinin 1iyi olmasi
tedavi edici etkide bir oOlgiit olup, yasam
kalitesinin kotli olmast uzun ddonemde
farmakolojik, ruhsal toplumsal tedavi ve
saglik bakim maliyetleri gibi alanlar1 olumsuz
etkilemektedir(21).

Aragtirmamizda WHOQOLBref’in alt
boyutlar1 hasta grubunda incelendiginde genel
saglik, fiziksel, psikolojik, sosyal, g¢evresel
alan ve toplam puan ortalamalar1 Giines
tarafindan yapilan bir baska ¢alismaya gore

daha distik saptanmistir(22). Bu  iki
calismanin sosyodemografik verileri
incelendiginde Giines tarafindan yapilan

calismada olgularin istthdam ve evlilik
oranlarinin daha yiliksek oldugu goriilmiistiir.
Evliligin sizofrenide olumlu prognoz kriteri
oldugu bilinmektedir(23).2004 yilinda yapilan
bir arastirmada istihdam edilen sizofreni
hastalarinda daha iyi sosyal islevsellik, daha
az semptom, benlik saygisinda ve yasam
kalitesinde artis oldugu
belirtilmektedir(24).Bu ¢aligmalarda yasam
kalitesi puanlar1 arasindaki farklarin olgularin
istthdami, medeni durumu, arastirmalarin
farkli zaman ve bolgelerde uygulanmis
olmasindan kaynaklandig1 diisiiniilmektedir.

Bir baska arastirmada(25) WHOQOLBref alt
Olgek puanlari calismamizla
karsilagtinldiginda genel saglik alt puam
disinda diger alan ortalamalar1 Elegbede ve
ark tarafindan yapilan calismada (25) daha
yiliksek bulunmustur. Toplum tabanli sosyal
yoni eksik olan orta ve iist sinifin ulagabildigi
Nijerya saglik sitemininde hastalarin saglik
harcamalarmin %70’ini kendi imkanlariyla

Odedikleri goéz Oniline alindiginda yasam
kalitesi puanlarimin yiiksek ¢ikmast saglik
sektoriiniin  hizmet verdigi sosyoekonomik
smif  farkliligindan kaynaklanabilecegi
diisiiniilmiistiir(26).

Calismamizda cinsiyete gére WHOQOL-
BREF puan ortalamasi incelendiginde
cinsiyetler arasinda anlaml fark bulunmasa da
kadinlarda yasam kalitesinin erkeklere oranla
daha yiiksek oldugu goriilmistiir. Calisma
durumu  agisindan  bakildiginda  ¢alisan
bireylerde yasam kalitesi ¢aligmayan bireylere
kiyasla daha yiiksek bulunmustur ve bu fark
anlamhidir. Egitim agisndan WHOQOL-
BREF puan ortalamast incelendiginde
iiniversite cikishilarda diger egitim gruplarina
kiyasla yasam kalitesi puanlari anlaml
derecede  yiiksek  bulunmustur.  Ailede
psikiyatrik hastalik Oykiisii olmayanlarda
yasam kalitesi puanlar1 ailede ruhsal hastalik
olanlara kiyasla anlamli derecede yiiksek
bulunmustur. Ozkiyim girisiminde bulunan
olgularda yasam Kkalitesi puan ortalamasi,
0zkiyim girisiminde bulunmayan olgulara
kiyasla daha diisiik bulunmustur, ama bu fark
anlamli degildir. Hastalik yilina gore ilk 5 yil
ve sonrasini inceledigimizde hastaligm ilk 5
yil1 yasam kalitesi 5 y1l sonrasina kiyasla daha
ylksek olarak bulunmustur, ama bu fark
anlamli  degildir. Yatis sayilarina gore
inceleme yapildiginda 5’ten fazla hastaneye
yatis1 olan olgularin yasam kalitesi diger

gruplara kiyasla anlamli derecede diisiik
bulunmustur.2019  yilinda  yapilan  bir
caligmada(25) cinsiyet degiskenine gore

degerlendirme yapildiginda kadinlarda yasam
kalitesinin erkeklere kiyasla anlamli derecede
daha iyi oldugu, medeni durum acgisindan
karsilagtirma yapildiginda evli grupta yasam
kalitesinin bekar gruba kiyasla anlaml1 olarak
daha iyi oldugu, egitim diizeyi yiiksek olan
hasta grubunda yasam kalitesi degerlerinin
anlamli derecede daha iyi oldugu, calisma
durumu agisindan ¢alisan grupta yasam
kalitesi pualarinin daha yiliksek oldugu (fark
anlamli degildir), hastalik yilina gore ilk 5 yil
ve sonrasini inceledigimizde hastaligin ilk 5
yili yasam kalitesinin diger yillara kiyasla
daha yiiksek oldugu (fark anlamli degildir)
bulunmustur. Elegbede ve ark tarafindan 2019
yilinda yapilan ¢alisma(25) sonuglari cinsiyet,
medeni durum, egitim diizeyi, caligma

836



Osmangazi Tip Dergisi, 2022

durumu, hastalik yili degisenleri agisindan
calisgmamizla benzerlik gdstere de, puan
ortalamalart bu ¢alismada daha yiiksektir.
Nijerya’da orta-list smifin saglik hizmetinden
faydalandigi diistiniildiigiinde puan
ortalamalariin benzer olmamas: iilkelerin
saghik  sistemlerindeki  farkliliklar  ile
acgiklanabilmektedir. Her iki calismada da
sehir ve kirsal bolgede yasayan hasta
grubunda yasam kalitesi puanlar1 arasinda
anlamli fark yoktur. Bu durum globallesen
diinyada kir ve kent arasindaki farkin giderek
azalmasinin sebebidir. Aynm1 c¢aligmada ilag
tedavileri  agisindan  kombine  tedavi
uygulananlar ile oral veya depo antipsikotik
uygulananlar arasindaki fark anlamli olup,
kombine ila¢ kullanan hastalarda yasam
kalitesi puan1 daha diisiik bulunmustur. Bizim
caligmamizda da kombine tedavi alanlarda
yasam kalitesi puani daha diisik (anlamlh
degildir) bulunmustur. Kombine tedavi
genellikle monoterapiden fayda goremeyen
daha agir klinik seyir gosteren hastalada
uygulandigindan her iki ¢aligmada kombine
tedavi kullanan olgularin yasam kalitesinin
diisiik bulunmasi beklenen bir sonugtur.

2013 yilinda Gaziantep Universitesi Tip
Fakiiltesi Psikiyatri Poliklinigi tarafindan
yapilan bagka bir galisma sonucuna gore de
sizofreni  hastalarinda ~ WHOQOL-BREF
puanlarinin medeni durum degiskenine gore
degerlendirmesi yapildiginda ¢alismamizda da
oldugu gibi iki medeni durum arasinda
anlamli bir fark bulunmasa da WHOQOL-
BREF puanlarmin evli grupta daha yiiksek
oldugu bulunmustur(27). Ruhsal hastaliklarin
prognozunda  aile  tutumunun  O6nemli
etkenlerden biri oldugu, aile ortaminin yasam
kalitesine pozitif yonde etki ettigi, sagaltim
siirecinde aile bireylerinin desteginin gz ardi
edilmemesinin gerektigi bir ¢cok arastirmada
tespit edilmistir(23).

Tarafimizca yapilan ¢alismada FDB’nin tiim
alt gruplar1 ve toplam puanlart hasta grubu ile
kontrol grubu arasinda karsilastirildiginda
hasta grubununda puanlarin anlamli 6Slgiide
disik oldugu gorilmiistiir. 2009 yilinda
N.Tungay tarafindan yapilan FDB 6l¢eginin
Tirk toplumunda gecerlilik giivenilirligi
calismasinda FDB altinci alan disinda tiim
skorlarda anlamli iligki saptanmigtir (p<0,05).

Tim skorlarda olgular kontrol bireylerden
daha diisiik puanlar almistir(14). Yildirim
Beyazit Universitesi tarafindan 2020 yilinda
yayinlanan ¢alisma sonuglarina gére FDB’nin
tim alt gruplar1 ve toplam puanlar1 hasta
grubu ile  kontrol  grubu  arasinda
karsilastirildiginda kontrol grubundaki
puanlar daha yiiksek olarak saptanmistir(28).
Yurt disinda yapilan caligsmalar
incelendiginde; bir ¢alismada FDB total skoru
sizofreni grubunda kontrol grubuna kiyasla
anlamli derecede diisiik saptanmistir(29).
Fransa’da Lallart ve arkadaslar1 tarafindan
yapilan bagka bir ¢aligma sonucun da sizofreni
hastalarinda FDB puan ortalamast kontrol
grubuna kiyasla diisiik bulunmustur(30).Yurt
ici ve yurt digindaki caligmalar verilerimizi
destekler niteliktedir. Bu konuda gegmiste
yapilmis bircok calisma olmasma ragmen
bizim ¢alismamizin en gii¢lii yonii 6rneklem
sayisinin yeterli olmasi ve gii¢ analizinin
yapilmis olmasidir. Calismamizin en 6nemli
kisithiligt yasam kalitesi Ol¢eginin hastanin
Ozbildirimine dayali olmasi ile sonuglarin
yeterince giivenilir olmayabilecegidir. Ayrica

diger kisithlign ise tek bir ruh saglig
merkezinden alinan Orneklemle yapilan
kesitsel bir ¢aligma olmasidir.

Sizofreni hastalarinda norobiligsel
bozulmanin, hastalik siiresi ve yasam
kalitesiyle iligkisini arastirdigimiz
calismamizda:  hipotezlerimizden birincisi

olan” norobilissel bozulma siddeti arttikca
yasam kalitesinin diisecektir “ FDB’nin tiim
alanlarinda dogrulannustir. fkinci hipotezimiz
olan “hastalik siiresi uzadik¢a norobiligsel
bozulmanin siddeti artacaktir” ise FDB’nin
programlama, inhibitér kontrol ve c¢evresel
otonomi alanlarinda dogrulanmastir.
Boylelikle yiiriitiicii islev  bozukluklarinin
yasam kalitesi iizerine olumsuz etkileri
gosterilmis olup sizofreni tanili hastalarin
yasam kalitesi degerlendirilirken bu alanin da
ozellikle dikkate alinmasini 6nermekteyiz.

Bu ¢alisma Dr. Giinay Haciyeva'min Cukurova
Universitesi Tip Fakiiltesi Ruh Saghgi ve
Hastaliklart Anabilim Dali’'nda yapmis oldugu
uzmanlik tezinden hazirlanmistir.

Calisma daha once 6. Psikiyatri Zirvesi 13.
Anksiyete Kongresi'nde kongresinde 4-7 kasim
2021 tarihinde sozel bildiri olarak sunulmustur.
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Abstract

Platelet activation is a factor involved in the pathogenesis of hypertension. It also contributes to the development of thrombotic
events and target organ damage due to hypertension. Mean platelet volume is an easily measurable parameter indicating platelet
activation. To evaluate whether there is any change in MPV levels after starting antihypertensive medication in newly diagnosed
hypertensive patients. 79 patients who were started on antihypertensive medication were evaluated retrospectively. 24.1% of the
patients had microalbuminuria. MPV values before and after (5.8+3.6 months) the start of the antihypertensive drug were com-
pared statistically. A statistically significant decrease in mean MPV value was found after starting antihypertenive medication
(8.92+1.76 fL vs. 8.38+1.60 fL, p<0.001). The mean MPV value was higher in the microalbuminuric group than in the normoal-
buminuric group (9.24+1.10 fL vs. 8.49+1.75 fL, p=0.028). A significant decrease in mean MPV level was detected in the first year
following the initiation of antihypertensive medication in newly diagnosed hypertensive patients.

Keywords: Hypertension, Mean platelet volume, Microalbuminuria

Trombosit aktivasyonu hipertansiyon patogenezinde rol oynayan bir faktérdiir. Ayrica, trombotik olaylarin gelisimine ve hiper-
tansiyona bagli hedef organ hasarina katkida bulunur. Mean platelet volume, platelet aktivasyonunu gosteren kolay 6l¢iilebilir
bir parametredir. Bu galismanin amac, yeni tan1 almis hipertansif hastalarda antihipertansif ilag tedavisine baslandiktan sonra
MPV diizeylerinde herhangi bir degisiklik olup olmadigini degerlendirmektir. Antihipertansif ila¢ tedavisine baslanan 79 hasta
retrospektif olarak degerlendirildi. Hastalarin% 24.1'inde mikroalbiiminiiri vardi. Antihipertansif ilacin baglamasindan 6nceki ve
sonraki MPV degerleri (5.8=3.6 ay) istatistiksel olarak karsilastirildi. Antihipertansif ilag tedavisine baslandiktan sonra ortalama
MPV degerinde istatistiksel olarak anlamli azalma saptandi (8.92=1.76 fl'ye kargilik 8.38=1.60 fL, p<0.001). Ortalama MPV de-
geri mikroalbiiminiirik grupta normoalbiiminiirik gruba gére daha yiiksekti (9.24=1.10 fLvs. 8.49 = 1.75 fL, p = 0.028). Yeni tan1
konulan hipertansif hastalarda antihipertansif ila¢ baslanmasin takip eden ilk yil i¢inde ortalama MPV diizeyinde anlamli bir
azalma tespit edildi.
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Antihypertensive Medication and MPV Level

1. Introduction

Mean platelet volume (MPV) is known as a
marker that indicates platelet activation(1-3).
Large platelets contain active and dense
granules with greater thrombotic potential (3).
Therefore, an increased MPV level may be a
marker for an increased risk of prothrombotic
conditions. An increase in the risk of
prothrombosis due to platelet activation is a
factor involved in the pathogenesis of
hypertension (4-5). Significant relationships
between hypertension and MPV levels have
been shown in various studies (1,5-8). In
addition, it was found that MPV levels were
higher in those with target organ damage due
to hypertension than in those without (5,6,9).

The aim of this study is to investigate whether
there is a change in MPV levels after starting
antihypertensive treatment in newly diagnosed
hypertensive patients without any other
known cardiovascular disease.

2. Materials and Methods

Newly diagnosed hypertensive adult patients
not using antihypertensive medication
admitted to the nephrology outpatient clinic of
the University of Health Sciences-Kecioren
Educational and Research Hospital between
01/01/2017-30/06/2019 were included in this
retrospective study. Diabetic patients were
excluded from the study. Patients who had
estimated glomerular filtration rate (eGFR)
less than 60 mL/min/1.73 m?, who had a
history of active infection, malignancy or
coronary arter disease were also excluded
from the study.

The study protocol was approved by the ethics
committee of the Kecioren Education and
Research Hospital.

The age, gender, name and number of the
newly started antihypertensive drugs of the
patients were obtained from the records.
Patients’ laboratory data as serum creatinine,
eGFR, lipid profile, uric acid and spot urine
albumin-to-creatinin ratio levels evaluated
before antihypertensive medication initiation

were also obtained from the medical records.
Platelet count and MPV values evaluated
before and within the first 1 year (1-12
months) after starting to take antihypertensive
medication were found from the medical
records.

Blood samples were taken from the
antecubital vein into dipotassium
ethylenediaminetetraacetic (EDTA) tubes and
were analyzed in the same analyzer (BC-
6800-Mindray North America Hematology
Analyzer) in the same laboratory within one
hour. Mean platelet volume measurement was
performed based on platelet histogram.

The eGFR was calculated by 4-variable
MDRD equation described by the National
Kidney Foundation as follows: eGFR
(mL/min/1.73 m?) = 175x (Scr)~ -1.154 x
(Age)-0.203 x (0.742 if female) x (1.212 if
African American) (10).

The definition of normoalbuminuria and
microalbuminuria is that the daily excretion of
albumin should be below 30 mg and 30-300
mg, respectively (11).

Data analysis was performed using SPSS
version 15.0 (SPSS Inc., Chicago, IL, USA).
Results were expressed as mean+SD for
continous variables and as numbers and
percent for categorical variables. Mean
platelet volume values before and after the
antihypertensive drug began were compared
by Paired Samples T-test. Spearman
correlation test was used to evaluate
correlations between variables. A p-value
<0.05 was considered statistically significant.

3. Results

Seventy-nine newly diagnosed hypertensive
patients were included in the study. The most
commonly started antihypertensives were
renin angiotensin system (RAS) blockers
(58.2%). Combined antihypertensive
medication was started in 49.4% of patients.
Demographic and labarotory properties of the
patients were given in Table 1.
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Table 1. Demographic and laboratory characteristics of patients

Number 79
Gender (F/M) (%) 68.4/31.6
Age (years) 53.4£10.8

Number of antihypertensive drug

1 drug (%) 50.6

2 or more drug (%) 49.4
Antihypertensive drug

RASI (%) 58.2

CCB (%) 443

Beta blocker (%) 1.3

Alpha blocker (%) 1.3

Diuretic (%) 40.5
Follow-up period (months) 5.843.6
Serum creatinine (mg/dl) 0.80 +0.14
eGFR (mL/min/1.73 m?) 94+£15
Uric acid (mg/dl) 5.2+1.3
Total cholesterol (mg/dl) 217+£37
Triglyceride (mg/dl) 163104
LDL-cholesterol (mg/dl) 137+£35
HDL-cholesterol (mg/dl) 48+9
Albuminuria (mg/day) 50+96
Microalbuminuria (%) 24.1

RASI: renin angiotensin system inhibitors, CCB: calcium channel blocker
eGFR: estimated glomerular filtration rate, LDL: low density lipoprotein HDL: high density lipoprotein

Although the mean MPV value was higher in
women, this difference was not statistically
significant (9.15+1.89 fL vs. 8.42+1.36 fL,
p=0.088). There was no correlation between
MPV value and age, lipid profile, uric acid,
e¢GFR and albuminuria amount.

The mean MPV value was found to be higher
in the microalbuminuric group than in the
normoalbuminuric group (9.24+1.10 fL wvs.
8.49+1.75 fL, p=0.028).

The number of platelet and MPV values were
evaluated on average 5.8+3.6 months after
starting to take the antihypertensive drug. The
initial mean MPV value of patients before the
drug was started was 8.92+1.76 fL. A
statistically significant decrease in mean MPV
value was found after starting
antihypertensives (8.38+1.60 fL, p<0.001).
The mean number of platelets before and after
the start of the drug was similar
(274+£55%103/uL Vs. 277£62*10%/uL,
p=0.565) (Table 2).

Table 2. MPV and platelet values before and after the start of antihypertensive medication

Before After p
MPV (fL) 8.92+1.76 8.38+1.60 <0.001
Platelet (*103/uL) 274455 277+62 0.565
MPV: mean platelet volume
4. Discussion
In this study, a significant decrease in the hypertensives than in normoalbuminuric

mean MPV value was observed within the
first year after starting to  take
antihypertensive = medication in  newly
diagnosed hypertensive patients. In addition
MPV value was higher in microalbuminuric

hypertensive patients.

Mean platelet volume is a parameter that
indicates the platelet size. Large platelets
contain dense granules with greater
thrombotic activity (3). Therefore, the
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increase in MPV is also a predictor of
increased platelet activation (1-3). The
presence of a prothrombotic state is a
mechanism involved in the pathogenesis of
hypertension (4-5). The relationship between
MPV and hypertension has been shown in
various studies (1,5-8,12,13). Gang et al.(7)
followed normotensive individuals for about 9
years and reported that high MPV level was
associated with an increased incidence of
hypertension independent of other risk factors
such as age, sex, serum creatinine, waist
circumference. Mean platelet volume values
were found to be higher in hypertensive
patients than in normotensives (5,6,13).
Patients with masked hypertension have
higher MPV values than normotensives too
(12). It has been also reported that
prehypertensive individuals have a higher
MPV value than normotensives (13). In
addition, a significant relationship between
MPV and the severity of hypertension has
been detected. The mean MPV value is lower
in hypertensives whose blood pressure is
under control than in resistant hypertensive
individuals (14).

Increased platelet activity plays an important
role in the development of atherosclerosis. It
has been reported that platelet activation may
be associated with cardiovascular morbidity
and mortality in hypertensive patients, and
increased MPV may be an indicator of this
condition (15,16,17). Microalbuminuria is a
marker of endothelial damage that develops as
a result of atherosclerosis and is associated
with an increased risk of cardiovascular
disease (18-20). Also, microalbuminuria is an
early marker of kidney damage, which is the
target organ in hypertensive patients (21,22).
In various studies, it has been shown that
there is an association between increased
platelet activity and the risk of target organ
damage in hypertensive patients (5,6,9).
Significant positive correlations were found
between MPV and subclinical target organ
damage, such as microalbuminuria, left
ventricular hypertrophy and carotis intima-
media thickness in hypertensive patients (5).
Ates et al.(9) reported that MPV levels were
higher in hypertensive patients with
proteinuria than in those without proteinuria.
We also found a higher mean MPV value in
microalbuminuric hypertensive patients than
in normoalbuminuric ones. In this study, we

did not detect any correlation between MPV
and albuminuria levels that before the
initiaition of antihypertensive medication, but
we were unable to evaluate the relationship
between MPV and albuminuria after
medication because there were no control
albuminuria values after antihypertensive
therapy was started.

It has been shown in various clinical studies
that MPV levels increase in hypertensive
patients and in various clinical conditions
associated with hypertension. However, there
are no clinical studies showing the effect of
antihypertensive therapy on MPV. In the
study involving prehypertensive patients, it
was found that 20 week-lifestyle changes
provided a significant reduction in MPV
levels (23). We found a significant decrease in
mean MPV level of newly diagnosed
hypertensive patients within one year (mean
5.843.6 months) after antihypertensive
treatment was started.

Assessment of platelet activity requires
difficult, time-consuming and expensive
methods (24). However, MPV value measured
during routine blood count is an easier and
cheaper method of assessing platelet activity.
A high MPV level can easily indicate the
presence of platelets that are larger and have
high thrombogenic activity. Many
preanalytical and analytical factors, such as
the method of blood collection, the
anticoagulant used, the temperature of the
blood being analyzed, can affect the mpv
value (25,26). In addition, no standard cut off
value is known for MPV and there is no
standardization in comparing intercenter MPV
values. However, in this study, all blood
samples were obtained in a similar way and
were studied with the same analyzer in the
same laboratory within an hour after they
were taken.

The most important limitation of this study is
the small number of patients included in the
study. In addition, due to the retrospective
nature of the study, it was not possible to
investigate whether there was a relationship
between the mpv levels and the initial blood
pressure values and the rate of decrease in
blood pressure after treatment. However, it is
known from the records that all patients
enrolled in the study had their blood pressure
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under control after starting to take
antihypertensive medication. Another
limitation of this study is the patients did not
have control albuminuria values within one
year after starting to take antihypertensive
medication, so the relationship between the
decrease in mpv and albuminuria levels could
not be evaluated.

In conclusion, in this study, a significant
decrease was detected in the MPV levels
measured in the first year following the
initiation of antihypertensive drug in the
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Kraniyoservikal arter diseksiyonlar: nadir goriilen ancak geng inme hastalarda 6nemli bir etiyolojik faktordiir. Etiyopatogenezde genetik
ve gevresel faktorler sorumlu tutulmaktadir. Diseksiyonun neden oldugu nérolojik patolojiler endotelyal hasar nedeniyle meydana gelir.
Vertebral arter (VA) sistemine ait diseksiyonlarinin insidansi karotid arter diseksiyonlarina kiyasla daha diisiiktiir. VA diseksiyonlar1 gérece
daha nadir goriilmekle birlikte dogru tani ve tedavinin gecikmesi fatal sonuglanabilir. Bu ¢alismada, klinigimizde son sekiz yilda vertebral
arter diseksiyonu tansi ile takip edilmis olan hastalarin degerlendirilmesi ve prognozlarinin arastirilmast amaglandu. Bu ¢alisma SBU Izmir
Bozyaka Egitim ve Aragtirma Hastanesi Noroloji Kliniginde yapildi. Caligmaya 1 Ocak 2013 - 1 Ocak 2021 tarihleri arasinda servikal arter
diseksiyonu tanisiyla takip edilen 15 hasta dahil edildi. Hastalara ait veriler hastane bilgi yonetim sisteminden retrospektif olarak incelendi.
Calismaya 81 (%53,3) erkek 15 hasta alind1. Hastalarin yas ortalamasi 45,3£15,57 (min-max:24-78) yild1. Eslik eden komorbid hastaliklar;
hipertansiyon (n=7), diyabetes mellitus (n=2), hiperlipidemi (n=2) ve gegirilmis serebrovaskiiler hastalikt: (n=1). Hastaneye en sik bagvuru
sikayetleri; bas donmesi (n=12), konusma bozuklugu (n=4), bulant1 ve kusma (n=3), giigsiizlikk (n=3) idi. Hastalardan d6rdiinde travma,
ikisinde ise boyun bolgesine masaj uygulanma 6ykiisii vardi. 5 (%33,3) hastada sag, 9 (% 60) hastada sol vertebral arter diseksiyonu saptan-
must. Hastalarin takiplerinde biiyiik béliimiiniin (%80) sekelsiz iyilestigi kaydedildi. Elli yas altinda tiim inmelerin dértte birinde karotis
veya vertebral arterlerin diseksiyonu rol oynar. Bu nedenle geng inme hastalarinda, servikal arter diseksiyonu ayiric1 tanida akla gelmelidir.
Ayrica acil servis, noroloji ve radyoloji klniklerinin multidisipliner ¢alismas ile hastalar etkin tedavi plani i¢in yakindan izlenmelidir.
Anahtar Kelimeler: Diseksiyon, Servikal arter diseksiyonu, inme

Abstract

Craniocervicalartery dissection is a rare but important etiological factor in young stroke patients. Genetic and environmental factors are
responsible in the etiopathogenesis. The neurological problems caused by dissections occurs due to endotelial damage. The incidence of
dissections of vertebral artery (VA) is low, compared to carotid artery dissections. Although vertebral artery dissections are rare, delayed
diagnosis or treatment may result in high mortality. This study was aimed to evaluate the patients who were followed up with the diagnosis
of vertebral artery dissection in the last eight years and to investigate their prognosis. This study was conducted at University of Heath Scien-
ces, Izmir Bozyaka Training and Research Hospital. Fifteen patients with the diagnosis of VA dissection between January 2013 and 2021
were included in the study. The data of the patients were analyzed retrospectively from hospital information management system. Fifteen
patients, 8 (53.3%) male, were included in the study. The mean age was 45.3£15.57 (min-max:24-78) years. Recorded comorbid diseases
were hypertension (n=7), diabetes mellitus (n=2), hyperlipidemia (n=2), cerebrovascular disease (n=1). The most common complaints
were dizziness (n = 12), speech problem (n=4), nausea and vomiting (n=3), weakness (n=3). Four patients had a history of trauma and two
patient had a history of neck massage. Right VA dissection was detected in 5 (33.3%) patients, and left VA dissection in 9 (60%) patients. It
was noted that most of the patients (80%) were fully-recovered in the follow-up. Dissection of the carotid or vertebral arteries is the cause
for one-fourth of all strokes under 50 years of age. Therefore, cervical artery dissections should be considered in the differential diagnosis of
acute ischemic stroke in young adults. In addition, the patients should be closely monitored for effective treatment plan with the multidis-
ciplinary approaches of emergency department, neurology and radiology clinics.

Keywords: Dissection, Cervical artery dissections, Stroke
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Vertebral Arter Diseksiyonu

1. Giris

Kraniyoservikal arter diseksiyonlar1 nadir
goriilen ancak ozellikle 50 yas altinda inme
tanis1 alan hastalarda 6nemli bir etiyolojik
faktordiir (1). Servikal arter diseksiyonlar
(SAD), tim yas gruplarindaki iskemik
inmelerin %1-2’sinde saptanirken, genglerde
iyl tamimlanmig bir inme nedenidir. SAD
saptanan geng¢ hastalar, tipik olarak klasik
inme risk faktorlerine sahip degildir. Elli bes
yasindan geng hastalarda SAD, hastalarin %9-
25’inde inme nedeni olarak  ortaya
koyulmaktadir (2,3). Kranioservikal arter
diseksiyonlarispontan ya da post-travmatik
olarak gelisebilir. Etiyolojisinde genetik ve
gevresel faktorler sorumlu tutulmaktadir.
Hipertansiyon, hiperlipidemi, ateroskleroz,
iligkili bulunan sistemik hastaliklardir. Ayrica
sigara aligkanligi da diseksiyonlarla iliskili
bulunmustur (4). Diseksiyonlarla iligkili
olarak gelisen norolojik bulgular ve inmenin
patofizyolojisindenendotelyal hasar
sorumludur. Endotelyal yapidaki bozulma
trombosit ve pihtilagma kaskatim1 aktive
ederek trombiis olusumuna ve
sekondertromboembolik  durumlara neden
olmaktadir (4,5).

Posttravmatik diseksiyonlar major travmalar
sonrast  olusabildigi gibi basit fiziksel
aktiviteler ya da Oksiirlige sekonder de
geligebilir.  Karotid arter diseksiyonlarinda
yillik insidans 2-3/100.000 iken vertebral arter
diseksiyonlarinda 1-1,5/100.000 olarak
bildirilmistir  (6). Vertebral arter (VA)
sistemine ait diseksiyonlarn insidansi, karotid
arter diseksiyonlarina kiyasla daha diistiktiir.
VA diseksiyonlar1 goérece daha nadir
goriilmekle birlikte dogru tani ve tedavinin
gecikmesi fatal sonuglanabilir (7).

Bu calismada, Saglik Bilimleri Universitesi,
Izmir Bozyaka Egitim ve Arastirma
Hastanesi, Noroloji kliniginde son sekiz yil
icinde vertebral arter diseksiyonutanisi ile
takip edilmis olan hastalarin retrospektif
gbzden gecirilmesi ve uzun donem izlemde
prognozlarmin arastirilmasi amaglandi.

2. Gerec¢ ve Yontem

Retrospektif-kesitsel olarak planlanan
calismamizda 1 Ocak 2013 — 1 Ocak 2021
tarihleri arasinda Saglik Bilimleri

Universitesi, Izmir Bozyaka Egitim ve
Aragtirma Hastanesi, Noroloji Kliniginde
vertebral arter diseksiyonu tani almus, taniya
yonelik tetkik ve tedavisi yapilan hastalara ait
veriler hastane bilgi ydnetim sisteminden
yararlanilarak degerlendirildi. Bu hastalarin
epikrizleri ve poliklinik izlem kayitlar
incelendi. Hastalarin demografik 6zellikleri,
basvuru zamami ve ndrolojik muayene
bulgular1, nérogoriintilleme 6zellikleri, tedavi
ve klinik izlemleri kaydedildi.

Etik Kurul Onay

Calismanin etik kurul onay1 Saglik Bilimleri
Universitesi, Izmir Bozyaka Egitim ve
Aragtirma  Hastanesi  etik  kurulundan
almmustir (Etik kurul karar tarihi: 09.06.2021
Referans no: 2021/100).

Istatistiksel Analiz

Calismadan elde edilen verilerin istatistiksel

analizi SPSS 24.0 paket programi (IBM
Corp.;Armonk, NY, USA) ile yapildi
Kategorik degiskenler yiizde ile, siirekli

degiskenler ortalamatstandart sapma (SD)
olarak ifade edildi.

3. Bulgular

Calismaya  vertebral arter  diseksiyonu
tanisiyla izlenen, tedavi ve izlem siireci
hastanemizde tamamlanan 15 hasta alindi.
Hastalarin 81 (%53,3) erkek olup tiim
hastalarin yas ortalamasi 45,3+£15,57 (min-
max:24-78) yildi. Hastalarda kaydedilen
komorbid hastaliklar; hipertansiyon (HT)
(n=7), diabetes mellitus (DM) (n=2),
hiperlipidemi (n=2) ve gecirilmis
serebrovaskiiler hastaliktt  (SVH) (n=1).
Hastalardan 5’1 aktif sigara kullanicisiydi.

Hastalarin  yatis sirasinda yapilan rutin
biyokimyasal incelemeleri, hemogram,
sedimentasyon, vaskiilitik markerlart (ANA,
ANCA paneli, anti-dsDNA, antikardiyolipin
antikorlari, lupus antikoagiilani), koagiilasyon
testleri ve tiroid fonksiyon testleri normaldi.

Hastaneye bagvuru sikayetileri; bas dénmesi
(n=12), konugma bozuklugu (n=4), bulant1 ve
kusma (n=3), gii¢siizlik (n=3), dengesizlik
(n=2) idi. Bunlarin yaninda boyun agrisi
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(n=2), bas agris1 (n=2), gbz kapaginda diisme
(n=1), biling bulanikligit (n=1) goriildii.
Hastalardan dordiinde travma, ikisinde ise
boyun bolgesine masaj uygulanma Oykiisii
vardi.

Vaskiiler  goriintiileme yontemi olarak;
vertebral arter doppler ultrasonografi (USG)
(n=15), Manyetik rezonansanjiografi (MR-A)
(n=3), Bilgisayarli Tomografi Anjiografi (BT-
A) (n=12) kullanilmigti. Vertebral arter
diseksiyonu tanisi1 konulan bu 15 hastanin
norogorintilleme bulgulart  incelendiginde
Shastada (9%33.3) sag, 9 hastada (% 60) sol
vertebral arter diseksiyonu saptanirken, 1
hastada (%06,66) ise sol vertebral ve baziler
arter diseksiyonu mevcuttu. Hastalarin 1’inde
V1, 2’sinde V2, 1’inde V3, 2’sinde V2-V3,
7’sinde vertebral arterin V3-V4
segmentlerinde, 2’sinde V4 segmentinde
diseksiyon saptandi.

Ondort hasta (%93,3) sikayetlerinin akut
doneminde bagvurmusken, hastalardan biri
klinigimize diseksiyon tanisinin 1. ayinda
bagvurmustu. Bu hastaya ilk degerlendirmenin

baglanmisti. Klinigimizdeki izleminde de
antiagregan tedavi ile devam edildi. Akut
gelisen norolojik  semptomlar nedeniyle
sikayetin 1. saatinde acil servise bagvuran bir
hastaya, akut serebrovaskiiler hastalik tanisi
ile intravendz trombolitik (r-tPA) tedavi
uygulandi. Yapilan ileri tetkikler sonrasinda
VA diseksiyonu tanist koyulan bu hasta,
izlemde varfarinle antikoagule edildi. Benzer
sekilde akut donemde bagvuran diger hastalar
da wvarfarin ile antikoagule edildi. Fakat
hastalardan birinde etkin INR diizeyi elde
edilememesi, birinde ise klintk izlemi
sirasinda  hematemez ve yaygm ekimotik
lezyonlar gelismesi nedeniyle varfarine devam
edilemedi, antiagregan tedavi ile takip edildi.
Tiim hastalar poliklinik izleminde (6.-12. Ay
araliginda) Doppler USG veya boyun BT-A
ile tekrar degerlendirilmisti ve tiimiinde
diseksiyon goriinlimiinde dilizelme izlendi.
Hastalarin takiplerinde biiyilk boliimiiniin
(%80) sekelsiz iyilestigi, diger hastalarin ise
hemiparezi (n=2) ve serebellar sendrom
bulgulart (n=1) seklinde hafif sekel bulgularin
kaldig1 goriildii. Hastalara ait demografik,

8 o . klinik ve radyolojik veriler Tablo 1°de
yapildigi  merkezde  ikili  antiagregan
o ) . . sunulmustur.
(asetilsalisilik asit ve klopidogrel) tedavi
Tablo 1: Demografik, klinik ve radyolojik veriler
Hasta Yas  Cinsiyet Diseksiyon Sikayet Komorbid Norolojik muayene Tedavi NOROLOJIK
no lokalizasyonu Hastahk DEFISiTi
1. 32 E Sag VA Dengesizlik Saga ataksi Varfarin Sekelsiz
(V3-v4)
2. 31 E Sag VA Dengesizlik, Sag serebellar Varfarin Sekelsiz
(V3-V4) Bas donmesi sendrom
3. 24 K Sag VA Bas agris1 - Konflizyon 1.Varfarin Sekelsiz
V3) Bas donmesi Sag serebellar 2.ASA (varfarin
sendrom intoksikasyonu)
4. 57 E Sol VA Bas agrisi Hipertansiyon Sol serebellar Varfarin Sekelsiz
(V2-V3) Bas dénmesi sendrom
5. 39 E Sag VA Bas dénmesi Hipertansiyon Sol serebellar Varfarin Sekelsiz
V1) kusma sendrom
6. 60 E Sol VA Bas donmesi Hipertansiyon Sag hemiparezi Varfarin Sag
(V4) Sag yanlt hemiparezi
giigstizliik
7. 37 K Sol VA Kusma - Sag serebellar r-tPA Sag serebellar
(V3-V4) Sag yanl sendrom Varfarin sendrom
giicsiizliik ASA (INR etkin
olmadigi i¢in)
8. 31 K Sol VA Bas donmesi, - Bulber tutulum, Varfarin Sekelsiz
(V3-V4) konusma ve quadriparezi
+ yutma giigliigii

Baziler arter
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9. 57 E Sol VA Bas donmesi Hipertansiyon Sol hemiparezi ve Varfarin Sol hemiparezi
(V3-V4) serebellar sendrom
10. 59 K Sol VA Bag donmesi Iskemik Sol serebellar Varfarin Sekelsiz
(V2-V3) Serebrovaskiiler sendrom
Hastalik
11. 30 E Sol VA Bag donmesi Sol serebellar ASA ve Sekelsiz
(V3-V4) sendrom Klopidogrel
12. 48 E Sag VA Bas donmesi Diabetes mellitus Sag hemihipoestezi Varfarin Sekelsiz
(V2) Kusma Hipertansiyon Nistagmus
Hiperlipidemi
13. 33 K Sol VA Bas donmesi Sol hemiparezi Varfarin Sekelsiz
(V3-V4) Konugma Sol hemihipoestezi
bozuklugu Dizartri
14. 78 K Sol VA Bag donmesi Hipertansiyon Sol serebellar Varfarin Sekelsiz
(V2) Konugma Sendrom
bozuklugu Sol hemiparezi
Sol yanlt
giicstizlik
15. 64 K Sol VA Bas donmesi Diabetes mellitus Sola ataksi Varfarin Sekelsiz
V4) Konusma Hipertansiyon Dizartri
bozuklugu Hiperlipidemi
4. Tartisma diseksiyonlarina yatkinlik yarattig1

Elli yas altinda tiim inmelerin dortte birinde
karotis veya vertebral arterlerin diseksiyonu
rol oynar (8). VA diseksiyonlar1, karotid arter
diseksiyonlarindan daha seyrek goriiliir (5,6).
Kadinlarda servikal arter diseksiyonlarinin,
ozellikle  ekstrakraniyal  lokalizasyonda
erkeklere oranla fazla oldugu ve kadinlarda
diseksiyonun erkeklere gore bes yil daha
erken gelistigi bildirilmistir (8). Son 8 yila ait

vertebral arter diseksiyonu tanili olgu
deneyimlerini sunmay1 amacladigimiz
calismamizda  cinsiyetler arasinda VA

diseksiyonu benzer siklikta (7 kadin, 8 erkek)
saptanmistir.  Hastalarin  yas  ortalamasi
45%15,5 yil saptanmis olup, literatiirle uyumlu
bulunmustur. Yusuf Babashovave ark.’nin
calismasinda da VA diseksiyonu saptanan
hastalarda yas ortalamast 40,8 yil oldugu
bildirilmistir (9). Calismamizda kadin ve
erkek hastalarin yas ortalamalar1 arasinda fark
saptanmamustir. Vertebral arterlerdeetkilenen
taraf acgisindan literatiirde anlamli bir fark
saptanmamis olmakla birlikte 15 vakamizin
10’unda sol tarafta vertebral arter diseksiyonu
saptanmistir.

Travma olmaksizin spontan gelisen VA
diseksiyonunda altta yatan bag dokusu
hastaligit  arastirilmalidir.  Bag  dokusu
hastaliklarindan fibromiiskiiler displazi, Tip 4
Ehler Danlos Hastaligi, Marfan Sendromu VA

bildirilmigtir (10,11). Caligmamizda bilinen
bag dokusu hastaligi olan hasta yoktu. Fizik
muayene ve yapilan etiyolojiye yonelik
tetkiklerde bag doku hastaliklar1 agisindan
patolojik bulgu saptanmadi. Servikal arter
diseksiyonlarinda travma Oykiisiniin varlig
cesitli caligmalarda yaklasik %40 oraninda
bildirilmistir (9,12). Calismamizda 6 (%40)
hastada VA  diseksiyonunun travmaya
sekonder gelistigi saptandi. Bu hastalardan
birinin uzun siiredir esrar kullaniminin olmasi
dikkat c¢ekiciydi. Diger hastalarda ayrintili

tetkiklere ragmen etiyolojik neden
saptanamamuigtir.

VA  diseksiyonunda  basvuru  sikayeti
hastalarin ~ 6nemli bir kisminda ense

lokalizasyonunda, nadiren de tiim basi igine
alan bas agris1 gibi nonspesifik bulgular
olabilecegi gibi hastalarin %601
vertebrobaziler sistem iskemisini diisiindiiren
bulgularla basvururlar (13,14). Saeced ve
ark’nin VA  diseksiyonlarinda  erken
semptomlar1 retrospektif olarak inceledikleri
calismalarinda hastalarin %88’inin agrisinin
oldugunu ve ozellikle oksipital basagrisi
yasadiklarini vurgulamislardir (15).
Calismamizda saptanan en sik bagvuru
semptomlar1 bas donmesi, bulanti-kusma gibi
posterior arteriyel dolasim yetmezligini telkin
eden bulgulardi. Kaydedilen diger basvuru
bulgular1 ise bas agrisi, biling degisikligi ve
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hemiparezi idi. Vertebral arterde etkilenen
segment incelendiginde, olgularimizdan i
haricinde V3, V4 ya da V3-V4 segmentinde
diseksiyon oldugu kaydedildi. Literatiirde V2
ve V3 segmentlerinin daha sik etkilendigi
gosterilmistir (16). Ulkemizden yaymlanmus,
sadece  vertebral arter diseksiyonlarim
inceleyen az sayida calisma vardir. Cabalar ve
ark.’nin c¢alismasinda da benzer sekilde 6nde
gelen bagvuru semptomlar1 bag dénmesi, bas
agrisi ve boyun agrisidir (17).

Vertebral arter diseksiyonuna ikincil lateral
medulla (Wallenberg sendromu) olmak {izere
beyin sapi, talamus, serebral veya serebellar
hemisferlere ait iskemi goriilebilir (7). Tanida
altin standart, kateter anjiografidir. Son
zamanlarda ulasim kolaylig1 nedeniyle MR-A
kateter anjiografinin yerini almistir ancak VA
diseksiyonlarinda sensitivite ve spesifitesinin
diisiik oldugu unutulmamalidir (9). BT-A’da
diseksiyon agisindan oldukga spesifik olmakla
birlikte kontrast madde gerekliligi agisindan
kisitlayict  olabilir (18). Klinik pratikte
genellikle hastanenin sahip oldugu cihazlarin
ozellikleri ve ulagilabilirliklerine  gore
ndrogoriintiileme yontemine karar
verilmektedir. Hastalarimizin tiimii Doppler
USG, 12’si BT-A ve 3’i MR-A tetkikleri ile
degerlendirilmisgti. Hastalarimizin ~ takip
stirecinde norogoriintillemede Doppler USG
ve BT-A kullanilmaisti.

Diseksiyonda olusan iskemik hasardaki temel
mekanizma; damarin daralip tikanmasina ya
da arterden artere emboliye baghdir.
Antikoagiilan tedavi, diseksiyonun ortaya
cikardigi  limen tikanikligina  sekonder
gelisecek taze  trombiis  formasyonunu
engellemek icin Onerilir (19). Aslinda
diseksiyonlarda uygulanacak tedavi
konusunda yapilmis yeterli sayida randomize
kontrollii ¢aligma yoktur. ‘Cervical Artery
Dissection in Stroke Study’ (CADISS)
calismast ve ¢ok yakin zamanda yayimlanan
uzun donem sonuglar1 ile diseksiyonda
antikoagulan/antiplatelet tedavi arasinda hem
rekiirren inmeyi onlemede ve hem de rezidiiel
darlik ya da okliizyon oranlar1 konusunda

anlamli fark saptanmadigi  bildirilmistir
(20,21). Akut iskemik inme semptomlar: ile
bagvuran  uygun  hastalarda  etiyolojik

aragtirma yapilmaksizin ilk 4.5 saatlik tedavi
penceresinde ise r1-tPA yapilmalidir (22).

Diseksiyonlarda r-tPA  deneyimi heniiz
olgularla siirlidir. Hastalarimizdan birine de
r-tPA  tedavisi uygulandi, komplikasyon
yasanmadi ve kisa siirede sekelsiz olarak
diizeldi. Hastalarimizin 3°i farkli nedenlerden
dolay1 antiagregan tedavi ile izlenirken
digerleri varfarin ile antikoagiile edilerek
izlendi. Literatiirde antikoagule edilen
hastalarin  izleminde kontrol MR-A ile
damarin  rekanalizasyonu  gosterildiginde
antiagregan tedaviye gecilmesi dnerilmektedir
(8). Hastalarimiza poliklinik izlemlerinde
yapilan vertebral arter Doppler USG veya
boyun BT-A incelemelerinde tiimiinde
rekanalizasyon saglandigi goriilmesi {izerine
antiagregan tedaviye gecilmistir.

Vertebral arter diseksiyonlari, arka dolasim
sistemi ile iligkili semptomlar ve boyun agrisi
ile basvuran geng¢ hastalarda mutlaka ayirici
tanida akla gelmelidir. Erken tami ve tedavi
mortalite ve morbiditeyi azaltmak icin sarttir.
Akut donemde yaklasik %10 mortalite ile
sonuclandigi  bilinmektedir.  Intrakraniyal
diseksiyonlarda; subaraknoid hemoraji veya
beyin sap1 infarkti birlikteligi mortalite ile
iligkili bulunmustur (15,23,24). Baslangigtaki
inmenin agirlik derecesi, kollateral dolagimin
yetersizligi ve bilateral tutulum  koti
prognostik faktorler arasinda yer almaktadir
(25). Hayatta kalan hastalarda prognoz
siklikla iyidir, hastalarm %88’inde tama yakin
diizelme bildirilmis (24). Hastalarimizin
%801 sekelsiz iyilesirken, diger hastalarin
takiplerinde dizartri, 1limli hemiparezi ve
serebellar sendrom bulgulariin sekel kaldig:
izlenmistir. Olgu serimizde diseksiyonlarin
intraserebral hemoraji komponenti veya
subaraknoid hemoraji birlikteligi olan ve
kaybedilen hasta yer almamaktadir.

Calismamizin en onemli kisithiligi gorece az
hasta sayisina sahip olmasi, tek merkezli ve
retrospektif dizaynidir. Ancak 3. Basamak bir
hastanenin 8 yillik verilerinin degerlendirilmis

olmasi nedeniyle literatiire oOnemli katki
saglayacagi kanisindayiz.
Sonu¢  olarak  ozellikle geng  inme

olgularindadiseksiyon tanist mutlaka akla
gelmeli, acil servis, ndroloji ve radyoloji
kliniklerinin ~ multidisipliner ¢aligmasi ile
hastalar etkin tedavi planm1 icin yakindan
izlenmelidir.
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Abstract

Examination of antinuclear antibody (ANA) is used in diagnosis of systemic autoimmune diseases, and the indirect immunofluo-
rescence (IIF) assay using HEp-2 cells is the gold standard method. HEp-2 allows the detection of multiple target antigen-directed
autoantibodies. The guide “The International Consensus on ANA Patterns (ICAP)”, characterizes the patterns into three groups:
nuclear, cytoplasmic, and mitotic. The majority of these are associated with autoimmune diseases, but some are rarely seen in au-
toimmune diseases or may be associated with conditions other than autoimmune disease. There is no consensus on how to report
cytoplasmic and mitotic patterns-negative or positive. We aimed to examine the characteristics of patients that had cytoplasmic
or mitotic staining in ANA evaluation by IIE. In our Medical Microbiology Laboratory, 18985 ANA tests of 16940 patients were
studied between 01.01.2015-31.12.2019. Cytoplasmic or mitotic pattern was detected in 393 (2.07%) tests belonging to 385 pa-
tients. Cytoplasmic patterns suggestive of anti-mitochondrial antibody (AMA), anti-smooth muscle antibody (ASMA), anti-Jo-1
and anti-ribosomal P-protein were not included. The most common patterns were anti-midbody, anti-spindle fibers, and anti-vi-
mentin patterns. There were 66 rheumatology patients that were negative for ANA but had cytoplasmic or mitotic staining. There
was no statistically significant difference between the diagnosis and patterns of these patients. We suggest that the ANA should be
reported as “negative” in case of cytoplasmic or mitotic pattern unless the term anti-cell antibody is used. It should be noted in the
description part of the report in order to distinguish significant cytoplasmic patterns and give an idea for some specific conditions.
Keywords: Anti-nuclear antibody; anti-cytoplasmic pattern; anti-mitotic pattern; autoantibody; indirect immunofluorescence
assay

Sistemik otoimmiin hastaliklarin tanisinda antiniikleer antikor (ANA) incelemesi yapilir ve HEp-2 hiicrelerini kullanan indirekt
immiinfloresan (IIF) test altin standart yontemdir. HEp-2, ¢ok sayida hedef antijene yénelmis otoantikorlarin saptanmasina im-
kan verir. “Antiniikleer Antikor (ANA) Paterninde Uluslararas: Uzlag1” rehberi, paternleri ti¢ gruba ayirir: niikleer, sitoplazmik
ve mitotik. Bunlarin ¢ogu otoimmiin hastaliklarla iligkilidir, ancak bazilar1 otoimmiin hastaliklarda nadiren goriiliir veya otoim-
miin hastalik digindaki durumlarla iligkili olabilir. Sitoplazmik ve mitotik paternlerin nasil raporlanacagi konusunda- negatif veya
pozitif- bir fikir birligi yoktur. IIF ile ANA degerlendirmesinde sitoplazmik veya mitotik boyanma olan hastalarin 6zelliklerini
incelemeyi amagladik. Tibbi Mikrobiyoloji Laboratuvarimizda 01.01.2015-31.12.2019 tarihleri arasinda 16940 hastaya ait 18985
ANA testi caligtlmigtir. 385 hastaya ait 393 (%2.07) testte sitoplazmik veya mitotik patern tespit edildi. Anti-mitokondriyal antikor
(AMA), anti-diiz kas antikoru (ASMA), anti-Jo-1 ve anti-ribozomal P-proteini diigiindiiren sitoplazmik paternler ¢alismaya dahil
edilmedi. En sik goriilen paternler anti-midbody (hiicreler arasi képrii), anti-spindle fibers (igsi iplikgikler) ve anti-vimentin pa-
ternleriydi. Altmig alt1 romatoloji hastasinda ANA negatifti ancak sitoplazmik veya mitotik boyanma saptandi. Bu hastalarin tani
ve paternleri arasinda istatistiksel olarak anlaml bir fark bulunamadi. Anti-hiicre antikoru terimi kullanilmadikga, sitoplazmik
veya mitotik patern olmas1 durumunda ANA'nin “negatif” olarak rapor edilmesini 6neriyoruz. Bu boyanma, 6nemli sitoplazmik
paternleri ayirt etmek ve bazi spesifik durumlar hakkinda fikir vermek i¢in raporun agiklama kisminda belirtilmelidir.

Anahtar Kelimeler: Anti-niikleer antikor; anti-sitoplazmik patern; anti-mitotik patern; otoantikor; indirekt immiinfloresan test
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Anti-Cytoplasmic and -Mitotic Autoantibodies

1. Introduction

The indirect immunofluorescence (IIF) assay
using HEp-2 cell substrate is still the gold
standard method in the examination of
antinuclear antibody (ANA) (1). HEp-2 is an
epithelial cell line from human laryngeal
carcinoma, consisting large cells with high
number of mitotic cells. The high rate of
mitosis provides the expression of a large
number of different antigens specific to the
cycle in cells, thus allowing the detection of
multiple target antigen-directed
autoantibodies (2). By using the HEp-2 cells,
cytoplasmic and mitotic cell patterns besides
nuclear patterns, can also be recognized (3).
Therefore, the term “anti-cellular antibodies”
has been suggested to meet the wider variety
of these autoantibodies (4). In the guide
referred as “The International Consensus on
ANA Patterns (ICAP)”, patterns are
characterized into three major groups: nuclear,
cytoplasmic, mitotic (5). In this guide, the
patterns are numbered from AC (anti-cellular)
-1 to AC-29 (6). Recently, AC-0 was added to
refer the negative result. The nomenclature
and representative 29 patterns are available
online at the ICAP
website: www.anapatterns.org.

The majority of these autoantibodies are
associated with autoimmune diseases, but
some of them are rarely seen in autoimmune
diseases or may be associated with other
conditions. Nevertheless, many autoantibodies
that have not been proven to be disease-
specific so far cause staining in these cells, so
interpretation of them by the clinician can be
confusing. There is no consensus on how to
report cytoplasmic and mitotic patterns-
negative or positive (7). The EASI (The
European  Autoimmunity  Standardization
Initiative) and IUIS (International Union of
Immunological Societies) recommend that
cytoplasmic and mitotic patterns should be
reported and specified when possible (4).

In this study, patients who applied to the
rheumatology clinic and were found to have
only cytoplasmic or mitotic patterns were
evaluated in terms of demographic
characteristics, diagnoses, treatments and
concomitant diseases.

2. Materials and Methods

In Medical Microbiology Department of
Eskisehir Osmangazi University Faculty of
Medicine, 18985 ANA tests of 16940 patients
were studied between 01.01.2015-31.12.2019.
ANA was tested by IIF on HEp-2 and primate
liver cells with fluorescence microscopy
according to the instructions of the
manufacturer (Euroimmun AG, Luebeck,
Germany). The patterns and titers according
to the fluorescence intensity compared with
the controls were recorded.

This study was approved by Eskisehir
Osmangazi University Non-Interventional
Clinical ~ Research  Ethics =~ Committee
(30.04.2019/25). This research did not receive
any specific grant from funding agencies in

the public, commercial, or not-for-profit
sectors.
Statistical analysis

SPSS statistics program (IBM SPSS Statistics
for Windows, Version 23.0 Armonk, NY) was
used for data analysis.

3. Results

Among 18985 serum samples, 6506 (34.27%)
were positive for ANA. Cytoplasmic or
mitotic pattern was detected in 393 (2.07%)
tests belonging to 385 patients, but these
patterns are not reported as ANA positive.
Patients who had cytoplasmic patterns such as
anti-mitochondrial antibody (AMA), anti-
smooth muscle antibody (ASMA), anti-Jo-1,
anti-ribosomal P-protein specific to an
autoimmune disease were not included in this

group.

Of these 385 patients, 250 (64.9%) were
female and 135 (35.1%) were male. The mean
age of these group was 46.11 (min 1-max 88).
Ninety-two (23.9%) patients were from
rheumatology clinics, 242 (62.9%) were from
other adult clinics except rheumatology and
51 (13.2%) were from pediatric clinics.

The number and ratio of cytoplasmic or
mitotic patterns among all tests in five years
are shown on Table 1.
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Table 1. The number and ratio of cytoplasmic or mitotic patterns among all ANA tests

Cytoplasmic and/or mitotic patterns and AC codes

The number and ratio of
patterns detected in all ANA

tests n, % (n/18985)

Anti-midbody (AC-27 Intercellular bridge) 118, 0.62
Anti-spindle fibers (AC-25 Spindle-fibers) 87, 0.46
Anti-vimentin (AC-16 Cytoplasmic fibrillar filamentous) 66, 0.34
Anti-centrosome (AC-24 Centrosome) 42,0.22
Anti-golgi-like (AC-22 Polar/Golgi-like) 35,0.18
Rods and rings (AC-23 Rods and rings) 26,0.14
Anti-tropomyosin-like (AC-16 Cytoplasmic fibrillar filamentous) 10, 0.05
Anti-mitotic coat (AC-28 Mitotic chromosomal) 6,0.03
Anti-lysosome-like (AC-18 Cytoplasmic discrete dots/GW body-like) 3,0.02
TOTAL 393 tests
There was no statistically significant Ninety-two of the patients with cytoplasmic or

difference between the cytoplasmic or mitotic
pattern groups according to their ages. The
most common cytoplasmic or mitotic pattern
was anti-midbody pattern. There was no
statistically significant difference between
distinct patterns and the clinics of the patients
(p>0.05). In addition, no statistically
significant difference was found between
gender and cytoplasmic or mitotic patterns
(p>0.05).

mitotic staining were rheumatology patients.
Among them ANA was positive with different
patterns and titers in 24 patients, and 2
patients were weak positive with speckled
pattern. Since it was aimed to examine
patients who were ANA negative but had
cytoplasmic or mitotic staining, remaining 66
patients were evaluated in detail. Table 2
shows the cytoplasmic or mitotic patterns
among these 66 patients.

Table 2. The number and ratios of cytoplasmic or mitotic patterns among rheumatology patients

Cytoplasmic and/or mitotic patterns (AC codes)

The number and ratio of

patterns detected in

rheumatology patients n, %

Anti-midbody (AC-27 Intercellular bridge)

Anti-vimentin (AC-16 Cytoplasmic fibrillar filamentous)

Anti-spindle fibers (AC-25 Spindle-fibers)
Anti-centrosome (AC-24 Centrosome)
Anti-golgi-like (AC-22 Polar/Golgi-like)
Rods and rings (AC-23 Rods and rings)

Anti-tropomyosin-like (AC-16 Cytoplasmic fibrillar filamentous)

Anti-mitotic coat (AC-28 Mitotic chromosomal)

Anti-lysosome-like (AC-18 Cytoplasmic discrete dots/GW body-like)

TOTAL

20, 30.3
14,212
9,13.6
9,13.6
6,9.1
4,6.1
3,46
1,15

66 patients, 100

These 66 patients were evaluated in terms of
the complaints at the initial referral to the
clinics, the diagnoses (Table 3), the treatments
they received, the course of their disease and

the presence of accompanying diseases,
retrospectively. There was no statistically
significant difference between the diagnosis
and patterns of 66 rheumatology patient.

Table 3. The diagnosis of rheumatology patients with cytoplasmic or mitotic pattern

NRD Fb RA SNRA SS SLE CV_AS BD OA FMF PMR GPA HFA Total
Anti-midbody 7 4 2 - 1 - 2 1 - 1 - - 1 20
Anti-vimentin 7 4 1 1 - - - - - - - 1 - 14
Anti-spindle 6 - - - - 1 - 1 - - - - - 9
fibers
Anti- 5 1 - - 1 - - - 1 1 - - - 9
centrosome
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Anti-golgi-like 1 2 - 1 - -
Rods and 2 1 - - - -
rings

Anti- - - 1 1 - -
tropomyosin-

like

Anti-mitotic - - - 1 - -
coat

TOTAL 28 12 4 4 2 1

3

3 2 2 2 1 1 1 66

NRD: no rheumatologic disease, Fb: fibromyalgia, RA:

rheumatoid arthritis, SNRA: seronegative rheumatoid arthritis, SS:

Sjogren’s syndrome, SLE: systemic lupus erythematosus, CV: cutaneous vasculitis, AS: ankylosing spondylitis, BD: Behget’s
disease, OA: osteoarthritis, FMF: familial Mediterranean fever, PMR: polymyalgia rheumatica, GPA: polyangiitis with

granulomatosis, HFA: hereditary familial amyloidosis
4. Discussion and Conclusion

The usage of HEp-2 cells as a substrate for
ANA IIF has raised awareness that
cytoplasmic and mitotic cell patterns can be
recognized as well as nuclear patterns (3). The
terms ‘anti-nuclear antibodies’ (ANA) and
‘extractable nuclear antigens’ (ENA) are no
longer technically correct and they do not
cover all of the autoantibodies targeted against
mitotic  spindle  apparatus, cytosol or
cytoplasmic organelles. (4). Therefore, ICAP
actually recommends using the definition of
anti-cell (AC) antibody instead of ANA.
When these autoantibodies are reported as
ANA negative, they can be overlooked by the
physician even if additional information is
stated in the explanation section (3).
According to some reports, clear cytoplasmic
or mitotic apparatus reactivity should be
reported as ANA IIF positive (5), but some
literatures opposed to report cytoplasmic or
mitotic patterns as ANA positive (3,8.9).
Cytoplasmic patterns have been reported as
ANA positive for more than a decade in
Brazil (10).

Von Miihlen et al. reported an article based on
practices of 118 laboratories in 68 countries,
on how to report the ANA (anti-cell
antibodies) with recommendations from
ICAP. Fifty-five percent of the laboratories
reported cytoplasmic patterns as ANA
positive (11). In fact, since cytoplasmic
patterns are not exactly ANA, the Brazilian
Consensus recommends using "anti-cell
antibodies" to cover anticytoplasmic patterns,
rather than calling them ANA, as per ICAP's
recommendation. They also suggest to report
the mitotic patterns (AC-24 to AC-28) as
positive (12). In our laboratory, we report
these patterns as ANA negative and write

additional information in the explanation
section.

In routine ANA tests, cytoplasmic pattern is
reported in different rates as 6.4-21.8% (13-
17). In a study, cytoplasmic patterns were
detected in 21.8% of 670 ANA positive cases,
and the frequency of cytoplasmic patterns was
reported to increase with age (17). Stinton et
al. reported a positivity rate of 40.5% nuclear
pattern and 15% of cytoplasmic pattern out of
2724 sera (14). In our laboratory, cytoplasmic
or mitotic patterns, other than significant
patterns for autoimmune diseases such as
AMA and Jo-1 account for about 2.07% of all
ANA tests.

Anti-midbody antibody

We detected the anti-midbody pattern most
frequently among cytoplasmic or mitotic
patterns, with a rate of 0.62% (118/18985). In
ICAP, it is defined and coded as intercellular
bridge, AC-27 pattern. Betancur et al.
reported anti-midbody positivity as 0.32% in
113491 sera. Among those anti-midbody
positive patients, 43% had connective tissue
disease  (mostly  Sjogren’s  syndrome,
rheumatoid arthritis-RA and systemic lupus
erythematosus-SLE) and 6% had malignancy.
They reported sensorineural hearing loss in
36.6% of patients (18). Vermeersch and
Bossuyt reported anti-midbody positivity rate
as 0.13% in 68128 consecutive patients in a
14-year period (19). In 1980’s anti-midbody
antibodies were described in patients with
systemic sclerosis and Raynaud’s syndrome
(20,21). There are case reports reporting the
association of systemic sclerosis and anti-
midbody antibody (22,23).

Twenty of 66 rheumatology patients were
positive for anti-midbody pattern. No
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rheumatological disease was considered in 7
of them while four of them were followed-up
with fibromyalgia. Only one patient was
diagnosed as systemic sclerosis, and the
remaining 8 patients were diagnosed with
different rheumatological diseases.

Anti-spindle fibers antibody

Anti-spindle fiber antibodies, one of the
components of the mitotic apparatus, were the
second most common cytoplasmic or mitotic
pattern among all ANA tests, and were seen in
9 of 66 rheumatology patients. The two main
autoantigens of the anti-mitotic spindle
apparatus antibodies are nuclear mitotic
apparatus protein 1 (NuMal) and the kinesin
HsEg5 (NuMa2) (19,24,25). In our study, we
did not include NuMAI1 patterns that are
spindle fiber staining accompanied by nuclear
speckled staining on interphase cells. ICAP
identified spindle fiber (AC-25) and NuMA-
like patterns (AC-26) under different codes.
The AC-25 spindle fibers pattern is reported
to have low positive predictive value for any
disease and to be found infrequently in a
routine serology diagnostic setting (26).
Vermeersch and Bossuyt reported the
prevalence of anti-spindle fiber (NuMA2)
pattern as 0.06% among 9268 ANA-positive
patients (19). Szalat et al. reported 13 anti-
NuMA2 positive patients among 36498 sera.
One of them was presented with an
antiphospholipid syndrome (27).

In our study, the positivity rate of anti-
spindle-fiber antibody was 0.46%. Among
rheumatology patients, 9 had anti-spindle
fiber pattern. No rheumatologic disease was
considered in 6 of these 9 patients. One of the
remaining patients was diagnosed as
cutaneous vasculitis currently in remission,
the other was a SLE patient, and the last one
was a Behget’s disease patient with uveitis.

Anti-vimentin antibody

Autoantibodies that target vimentin, one of
the cytoskeletal filaments, and other
microtubules and intermediate filaments cause
cytoplasmic filamentous staining. The pattern,
encoded and defined as AC-16 cytoplasmic
fibrillar filamentous in ICAP, was detected in
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66 (0.34%) of 18985 serum samples. It is
reported in various diseases but is not typical
for a systemic autoimmune rheumatologic
disease.

Studies have shown that anti-vimentin
antibodies may indicate tissue damage (28)
and it can be produced after injury from
infection and/or trauma (29), but whether anti-
vimentin antibodies accelerate or accentuate
tissue damage is less certain (28). Anti-
vimentin antibodies may be produced as a
signal of chronic injury in organ transplant
recipients (30-32) and can be implicated in
rejection and poor outcome in solid organ
transplantations (32,33). Increased vimentin
levels and anti-vimentin antibodies have also
been reported in patients with idiopathic
pulmonary  fibrosis and  non-specific
interstitial ~ pneumonia, suggesting they
occurred after lung injury (34,35).

Kotaska et al. studied anti-vimentin antibodies
of 131 children and adolescents with
neurofibromatosis type 1 and in control group
of 40 individuals, and reported the anti-
vimentin antibodies as relevant markers for
monitoring the disease (36).

Anti-vimentin pattern was detected in 14
rheumatology patients. Only two of these
patients were male. No rheumatologic disease
was considered in 7 patients, one of whom
was a 56-year-old woman diagnosed with
interstitial lung disease. Four of the patients
were fibromyalgia patients, one was RA, one
was seronegative RA and the other was
granulomatosis with polyangiitis (GPA).

Anti-centrosome antibody

Centrosome is major microtubule-organizing
center of the cell (37) and is located in the
cytoplasm usually close to the nucleus. It
consists of two centrioles. Centrioles are
needed to organize the assembly of
microtubules in mitosis (38). In ICAP, anti-
centrioles and anti-centrosome antibodies are
coded as AC-24 and defined as distinct
centrioles in cytoplasm of interphase and at
the poles of metaphase cells. In our study,
anti-centrosome antibody was detected in 42
serum samples with a ratio of 0.22%.
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Betancur et al. reported anti-centrosome
antibody positivity rate as 0.17% in 113491
sera, at a rate similar to ours (18). Vermeersch
and Bossuyt reported anti-centrosome
antibody positivity rate as 0.08% in 68128
consecutive patients in a 14-year period (19).

After being first described by Brenner et al. in
1980 (39), the antibody against centrosome or
centrioles was reported in patients with
Raynaud’s phenomenon, localized
scleroderma, systemic sclerosis, SLE and RA
(40-43). In addition to these diseases, anti-
centrosome antibodies are described in
children with  Mycoplasma  pneumonia
infection (44) and in malignancies especially
in breast cancer (45).

When anti-centrosome antibody is searched in
the literature, especially systemic sclerosis
and  breast cancer draw  attention
(42,43,45,46). Hamaguchi et al. reported
pulmonary arterial hypertension in 4 of 5
systemic  sclerosis patients with anti-
centrosome antibody (42). It is stated that
anti-centrosome antibody occurs early in
breast carcinogenesis (46) or begins in the
pre-malignant phase (45).

Anti-centrosome pattern was detected in 9
rheumatology patients that were ANA
negative. No rheumatologic disease was
considered in 5 of them. The other four
patients were diagnosed as fibromyalgia,
Sjogren’s  syndrome, osteoarthritis and
familial Mediterranean fever. There were no
patients diagnosed with systemic sclerosis. In
accordance with the information stated in the
literature, one of our patients, a 39-year-old
female patient with no rheumatologic disease,
had a metastatic breast cancer.

Seven of 9 patients with anti-centrosome were
women and one of them was diagnosed with
metastatic breast cancer. No information
about breast cancer has been found in the
records of other patients. However, since it is
stated that it may occur in the early breast
cancer or premalignant phase, it may be
important to follow these women in terms of
breast cancer.

Anti-golgi antibody

As anti-golgi antibody has a typical

discontinuous speckled  or  granular
perinuclear staining, IIF staining alone may be
sufficient for morphological detection (47).

In two studies that screened patients with
connective tissue or rheumatic disease, the
anti-golgi antibody rate was found 0.1%
(48,49). Three different studies reported anti-
golgi antibody positivity rates as 0.08%, 0.2%
and 0.26%, respectively (50-52). Betancur et
al. reported this positivity rate very low as
0.03% (18). The anti-golgi antibody positivity
rate among 18985 ANA tests in our study was
0.18% similar to the other studies.

Anti-golgi complex antibodies were first
identified in the serum of a patient with
Sjogren’s syndrome and lymphoma (53).
Then it was reported in many different
situations such as Sjogren’s syndrome, SLE,
RA, mixed connective tissue disease, GPA,
idiopathic cerebellar ataxia, paraneoplastic
cerebellar degeneration, adult Still’s disease,
and viral infections (14,54,55). Interestingly,
Bizzaro et al. reported that high titer anti-golgi
antibodies may be an early indicator of
systemic  autoimmune  diseases  before
significant clinical manifestations appear (56).

Vermeersch et al. identified 20 patients with
anti-golgi antibodies of 51586 patients during
the 10-year period. Overall, only 3 of the 20
patients had a systemic autoimmune disorder
(one Sjogren’s, two RA). From the other
point of view, only 1 of 164 consecutive
patients with Sjogren’s syndrome or SLE had
anti-golgi autoantibodies (52). Koh et al.
reported anti-golgi antibody in 3 patients
among 1173 tests, 2 of which were diagnosed
as seropositive RA (15).

There are reports/case reports stating that it
may be associated with autoimmune hepatitis
and/or liver dysfunction (54,57-59). In
addition to the aforementioned clinical cases,
four women with inflammatory myopathy
were reported in different literature that had
anti-golgi antibody accompanied by anti-SS-
A/Ro antibody (60-63).

Anti-golgi antibody was detected in 6 patients
among 66 rheumatology patients. In only one
patient no rheumatologic disease was
considered, and the remaining patients
dispersed into different disease groups. In this
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group of 66 patients, there was only one
polymyalgia rheumatica patient and this
patient had anti-golgi antibody. No laboratory
findings suggesting liver dysfunction were
found in any of the patients.

Rods & Rings

In ICAP this pattern is coded as AC-23. The
rod and ring structures are composed of an
enzyme named as inosine monophosphate
dehydrogenase type 2. As the presence of this
pattern depends on the HEp-2 cell substrate
used, the positivity rate in routine ANA tests
is unclear. During 5-year period, we found
rods and rings pattern in 26 patients which
accounts for 0.14%.

When searched in the literature, the first point
to notice is the relation of this pattern with
HCYV positive patients receiving ribavirin/I[FN
treatment (64,65), but it has also been
reported in HCV negative patients (66,67). In
addition to ribavirin treatment, patients using
mycophenolic acid, azathioprine,
methotrexate or acyclovir for diseases other
than HCV, patients with autoimmune diseases
such as SLE or healthy people can induce rods
and rings pattern (17,65,66,68).

Since our study was retrospective, anti-HCV
test could not be studied in 13 of 26 patients
with this pattern. Anti-HCV was positive in 7
of the remaining 13 patients. This finding
supported that many other reasons can trigger
the formation of rods and rings pattern. This
pattern was detected in four rheumatology
patients with negative ANA. Unfortunately,
their HCV infection status was unknown.

Anti-tropomyosin-like antibody

The anti-tropomyosin-like pattern, classified
under the title AC-16 cytoplasmic fibrillar
filamentous in ICAP, is reported to be found
in patients with myasthenia gravis (69),
ulcerative colitis (70), Crohn’s disease (71)
and different inflammatory reactions and
infections, but exact relationship has not been
proven yet. In our study, the positivity rate of
anti-tropomyosin  antibody was  0.05%
(10/18985). This pattern was detected in 3 of
66 rheumatology patients. The diagnoses of

these patients were RA, seronegative RA and
ankylosing spondylitis. Interestingly, they all
had a rheumatologic diagnosis.

Anti-mitotic coat antibody

Mitotic  chromosomal, formerly called
chromosome coat protein, dividing cell
antigen or mitotic chromosome autoantigen, is
classified as AC-28 in ICAP. Although this
pattern is rare, it has been reported in SLE
patients and patients with carcinoma (72,73).
Blaschek et al. identified this antibody only in
mitotic cells, and reported that it was directed
against an antigen called “dividing cell
antigen” as known to be histone or histone
related protein. In that study, dividing cell
antibody was detected in 10 of 183 SLE
patients and in one of 39 patients with
idiopathic Raynaud’s, but not detected in any
of the other connective tissue diseases (72).

In our study the positivity rate of mitotic coat
pattern was 0.03%. This pattern was detected
in a 50-year-old female patient with a
complaint of joint pain in the rheumatology
group. She was considered as RA and the
treatment was initiated but she did not apply
for subsequent follow-up.

Anti-lysosome-like antibody

Anti-lysosome-like antibodies are defined as
small/medium sized fine-spotted and coarse
droplet staining scattered throughout the
cytoplasm. It is classified in AC-18 pattern as
“cytoplasmic discrete dots/GW body-like” in
ICAP. Autoantibodies causing staining as the
AC-18 pattern have been reported in distinct
systemic autoimmune rheumatologic
disorders and in a variety of other diseases;
and their prevalence in unselected or specified
disease cohorts has not been thoroughly
studied (74). While the positivity rate of this
pattern was 0.02%, none of these patients
were rheumatology patients.

The most important limitation of our study is
that we could not identify target antigens
monospecifically. Therefore, our comments
are made only on IIF images. The second
limitation is that the study is retrospective, so
we could not reach some data of the patients.
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However, our results show that the patterns do
not indicate a specific disease and are also
detected in the patient group without a
rheumatologic disease. Another limitation is
that, detailed evaluations were made only in
rheumatology  patients. Larger  studies
involving patients from other clinics may
provide more valuable information.

Although these patterns constitute a low
percentage among all of our ANA tests and
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Bu ¢alismada, total tiroidektomi sonrasi hastalarin disiik iyot diyeti siirecine uyumunda hemsirenin roliiniin degerlendirilme-
si amaglanmigtir. Calisma, randomize olmayan (6n-test son-test) vaka gruplu miidahale arastirmas: olup, Eskisehir Osmangazi
Universitesi Saglik, Uygulama ve Arastirma Hastanesi Niikleer Tip Polikliniginde, dahil edilme kriterlerine uyan 18 hasta ile ger-
geklestirilmistir. Verilerin toplanmasinda Tanimlayici Ozellikler Veri Formu, Hasta Izlem Formu (hastalarin boy, kilo, kan basinci
degerleri) ve Bag etme-Uyum Siireci Olgegi kullamilmugtir. Calismaya dahil edilen hastalara yaklagik 30-45 dk. siirecek hemgirelik
siireci uygulanmistir. Diisiik iyot diyetinin 7. ve 14. giinlerinde hastalarin 6grenmek istedikleri konularda agiklamalarda bulunul-
mus, genel durumlari hakkinda bilgi alinmis ve tekrar hemsirelik siireci uygulanmugtir. Radyoaktif iyot tedavisi igin niikleer tip
poliklinigine gelen hastalara diisiik iyot diyeti 6ncesi ve sonrast Hasta IzZlem Formu ve Bag etme-Uyum Siireci Olgegi uygulanarak,
hemygirelik siirecinin etkinligi degerlendirilmistir. Normal dagilim gosteren sayisal degiskenlerin diyet 6ncesi ve sonrasi karsilag-
tirllmasinda Eslestirilmis t testi ve normal dagilmayan degiskenlerin karsilagtirilmasinda Wilcoxon testi kullanilmistir. Verilerin
analizi, SPSS for Windows version 24.0 programu ile yapilmistir. Hastalar diyet 6ncesi ve diyet sonrasi karsilastirildiginda; hasta-
larda beden kiitle indeksi degerleri bakimindan anlaml fark gézlenmezken (P>0.05), hastalarin sistolik ve diyastolik kan basinci
degerleri baslangi¢ 6lgiimlerine gore anlamh diisiis gostermistir (P<0.01). Bag etme-Uyum Siireci Olgegi alt boyutlarinda ve 6lge-
gin toplam puaninda baslangi¢ degerlerine gore anlamh diizeyde artis goriilmustiir (P<0.01). Disiik iyot diyeti dsneminde olan
hastalara uygulanan hemsirelik siirecinin hastalarin bas etme-uyum diizeylerini arttirdig1 goriilmiistir. Bu baglamda séz konusu
dénemindeki hastalara yonelik poliklinikte uygun ortamin diizenlenmesi, egitim programlarinin rutinlestirilmesi, hemsirelik sii-
recinin planlanmasi ve uygulanmasi ile ilgili ¢aligmalarin arttirilmasi onerilmektedir.

Anahtar Kelimeler: Roy adaptasyon modeli; hemsirelik; diisiik iyot diyeti

Abstract

In this study, it was aimed to evaluate the role of the nurse in the adaptation of patients with the low iodine diet process after total
thyroidectomy. The study was a non-randomized (pre-test post-test) case group intervention study and was conducted with 18
patients who met the inclusion criteria in the Nuclear Medicine Polyclinic of Eskisehir Osmangazi University Health, Application
and Research Hospital. The Descriptive Characteristics Data Form, the Patient Follow-up Form (height, weight, blood pressure
values of the patients) and the Coping-Adaptation Process Scale were used to collect the data. Approximately 30-45 minutes to
the patients included in the study. The ongoing nursing process was applied. On the 7th and 14th days of the low iodine diet, the
patients were informed about the subjects they wanted to learn, information was obtained about their general condition, and the
nursing process was applied again. The effectiveness of the nursing process was evaluated by applying the Patient Follow-up Form
and the Coping-Adaptation Process Scale before and after the low iodine diet to the patients who came to the nuclear medicine
outpatient clinic for radioactive iodine treatment. Paired t-test was used to compare normally distributed numerical variables be-
fore and after diet, and Wilcoxon test was used to compare non-normally distributed variables. Data analysis was done with SPSS
for Windows version 24.0 program. When the patients were compared before and after the diet; While no significant difference
was observed in terms of body mass index values in the patients (P>0.05), the systolic and diastolic blood pressure values of the
patients showed a significant decrease compared to the initial measurements (P<0.01). A significant increase was observed in the
Coping-Adaptation Process Scale sub-dimensions and the total score of the scale compared to the baseline values (P<0.01). It has
been observed that the nursing process applied to patients in the low iodine diet period increased the coping-adaptation levels of
the patients. In this context, it is recommended to

Keywords: Roy adaptation model; nursing; low iodine diet
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Diigiik Iyot Diyeti ve Hemgirelik

1. Giris

Diferansiye tiroid kanseri (DTK) hastalarinin
takibi omiir boyu devam eden bir siiregtir.
Tiroidektomi sonrasi bu takibin amaci yeterli
tiroid hormonu  tedavisini  siirdiirmek,
morbidite ve mortaliteyi azaltmaktir. Bunun
icin ameliyat sonrasi, mikroskobik rezidii
dokuyu ortadan kaldirmak ve tiroid kanserinin
niiksetmesini engellemek icin radyoaktif iyot
(RAI) tedavisi uygulanir (1, 2). Genelde RAI
tedavisinin bir pargast olarak uygulanan
izotop (I-131) rezidii tiroid dokusuna tutunur
(3). I-131'in etkinligini arttirmak i¢in 2 temel
yaklasim vardir. ilk yaklasim, serum tiroid
stimule hormon (tirotropin-TSH)
konsantrasyonunu  arttirmak ve  ikincisi
viicuttaki tiim iyot depolarini tiiketmektir (4).
TSH'n arttirilmasi, ameliyattan sonra ilk RAT
tedavisi Oncesi hormon replasman tedavisine
baglanmayarak saglanir (5). Viicuttaki tiim
iyot depolarin1 tiiketmek i¢in yaklagik 1
haftadan 4 haftaya kadar degisen diisiik iyotlu
diyet yapilir (6). Amerikan Tiroid Birligi
(American Thyroid Association-ATA) 2009
ve 2015 kilavuzlarinda, I-131 uygulamasindan
once 1-2 hafta boyunca <50 mg/giin iyot
allmiyla tanimlanan disiik iyot diyeti
yapilmasi onerilir (7, 8). Tiroid kanserinin
yonetimine iliskin Birlesik Krallik kilavuzlari
tarafindan uzman goriisiine dayali olarak, iyot
acisindan zengin ilaglar veya takviyelerden
kacinilmas1 gerektigini ve kisilerin RAI
tedavisinden 1-2 hafta 6nce diisiik iyotlu bir
diyet izlemeleri tavsiye edilir (9). European
Thyroid Cancer Taskforce tarafindan ise en az
3 hafta diigsik iyot diyeti yapilmasi
onerilmektedir (10). Yaymlanan kilavuzlara
baktigimizda hala standart diisiik iyot diyeti
protokolii bulunmamaktadir.

Calismay1  planladigimz  tip  fakdiltesi
hastanesi niikleer tip poliklinigine gelen DTK
hastalar1 3 haftalik diisiik iyot diyeti
uygulamaktadirlar. RAI tedavisinin etkinligini
arttirmak i¢in tiroid ilacinin kullanimina
baglanmaz ve bu sebeple hastalarda
hipotiroidi semptomlar1 goriilebilir (3). Diisiik
iyot diyeti boyunca hastalarda goriilen
hiponatremi de yagamu tehdit eden bir durum
olarak ortaya ¢ikabilir (11,12). Bununla
birlikte disiik iyot diyetinin neden oldugu
hastalarin  giinlik yasam  aktivitelerini
olumsuz etkileyen psikolojik ve sosyal yonleri
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de bulunmaktadir. Yapilan baska bir
caligmada, diyeti siirdiirmede yetersizlik,
distres, izolasyon, laterji ve  gilinlik
aktivitelerin kisitlanmast gibi  durumlarin
ortaya c¢iktigr belirtilmistir (3). Disiik iyot
diyeti yapilan donemde, RAI tedavisine
hazirlanan  hastalarin ~ yeterli  egitim,
danigmanlik ve destek almadiklar1 takdirde
semptomlarla bag etmede yetersiz kaldiklari
ve diyete uyum saglamada zorluk yasadiklari
goriilmiigtiir. Bu donemde hastalar, diyetin
verdigi rahatsizlik ve sevilen yiyeceklerden
uzak kaldiklar1 i¢in diyeti siirdiirmede
yetersizlik ~ yasamaktadirlar;  hareketlerin
yavaslamasina ve ekstremitelerde agriya bagh
olarak giinlik yasam aktivitelerini yerine
getirememektedirler; hastalarda el, yiiz ve goz
kapaklarinda siglik ve kilo artigina baglh
olarak da beden imajinda bozulma gibi
durumlar ortaya ¢ikmaktadir (3). Bu hastalarin
olast problemlerle bas etme ve diyete uyum
saglamalar1 1ilgili bilgi ve becerilerinin
arttirllmasina ihtiyaglart vardir. Bu nedenle
diyet doneminde hastalarin diisiik iyot
donemiyle ilgili yeterli bilgiye sahip olmalar
ve bu bilgilerinin pekistirilmesiyle; olasi
semptomlarla bag etmeleri, diyete daha kolay
uyum saglamalar1 kolaylagir ve bu diyet
doneminin daha rahat gecirmesine katki
saglar. Hastalarin 3 haftalik diisiik iyot diyeti
donemine  uyumunu  saglamak  ancak
multidisipliner bir yaklasimla gergeklesir.
Ekibin icerisinde hemsire, gerekli egitimi
vererek ve bu egitimin devamliligin
saglayarak hastalarin diyet donemine uyum
saglamalarina yardimc1 olur ve yasam
kalitelerini arttirir. Hemsirelik yonetmeliginin
5/1-a maddesine gore hemsire, “...Birey, aile,
grup ve toplumun sagligimin gelistirilmesi,
korunmasi, hastalik durumunda iyilestirilmesi
ve yasam kalitesinin artirilmasi amaciyla
hemsirenin yerine getirdigi bakim verme,
hekimce hazirlanan tibbl tam1 ve tedavi
planinin  olusturulmasi ve uygulanmasi,
giivenli ve saglikli bir ¢evre olusturma,
egitim, danismanlik, arastirma, yonetim, kalite
gelistirme, isbirligi yapma ve iletisimi
saglama rollerini...” yerine getirmektedir
(13). Hemsirenin tiroidektomi sonrasi RAI
tedavisi i¢cin hazirlanan, diigik iyot diyeti
yapan DTK hastalarinin diyet donemine uyum
saglamalarina yonelik rolii; iyot i¢ermeyen
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besinlerle ilgili yeterli bilgiye sahip olmalarim
ve olas1 semptomlari bilip fark edebilmelerini
saglamak, bakimlariyla ilgili yeterli diizeye
gelinceye kadar danigmanlik etmektir. Bu

caligmada,  total  tiroidektomi  sonrasi
hastalarin ~ diisiik iyot diyeti siirecine
uyumunda hemsirenin roliinlin

degerlendirilmesi amaglanmustir.

Arastirmanin kavramsal cercevesi

insan, gereksinimlerini  kargilamak  ve
bulundugu cevredeki degisikliklere biyolojik,
psikolojik ve sosyal uyumunu saglamak i¢in
bas etme mekanizmalarini kullanir (14).
Hemsire, insanin bag etme mekanizmalarin
kullanarak fizyolojik, benlik kavrami, rol
fonksiyon ve karsilikli baglilik alanlarinda
etkili uyum davraniglar1 olusturmasini saglar
(15). Total tiroidektomi sonrasi diisiik iyot
diyeti siirecinde olan hastalarin fizyolojik,

Cal 1 K icin hemsirelik psikolojik ve sosyal agidan yasadiklari
alismanin amacina ulagsmak i¢in hemsireli . < .
U 3 larndan Sist é ist QR , s“R sorunlar dikkate alindiginda bu diyet
ramcilarindan Sister Callista Roy’un “Ro . .
Adapt Modeli MY k ﬁ' | ty déneminde RAM’mm kullanilmasinin
aptasyon Modeli (RA ullanilmastir. e
B P dyl' teullaml ( h ) Lo lsb' hastalarin biitiinciil yaklagimla ele
u modelin kullanilmasi hemsirenin genel bir . . < <
lust VIS R % N almabilmesi acisindan fayda saglayacagi
erceve olusturmasimmi saglar. Roy’a gore e e . .
Gere us g ya g diistiniilmektedir (Sekil 1).
[ Diisiik Iyot Diyeti Rehberi ]
Hemgirelik Siireci
F [ Roy Uyum Alanlari
Fizyolojik Alan / Benlik Kavram
Fokal Uyaran Beslenme ve semptom Alam
DTK tanisi ve/veya yonetimi, beden Beden imgesinde
total tiroidektomi gereksinimlerinden az bozulma, cilt
beslenm ivite biitiinligiinde
intoleransi, konstipasyon, bozulma, diistince
bilgi eksikligi stirecinde degisiklik
Diisiik iyot diyeth - ( /\K Kargihkh Baghhk @
yas, _C'i“*il‘:‘- . Rmvd“vd U‘ “_”m Rol Fonksiyon Alami Alam
%{:’:;LI"I‘I:‘\:;"‘\I: z:ﬁh:"\';‘dz Ustlendigi rolleri yerine Tanmimlanan rejime
ileili olumsuz dli;iincc getirmede yetersizlik uymada giicliik
Uyumsuzluk
\ A
estek sistemleri
]
Sekil 1. Diisiik iyot diyeti siirecinde RAM’1n kullanimi
2. Gereg¢ ve Yontem
Arastirmanin amaci ve sekli H;: Total tiroidektomi sonrast Roy
Adaptasyon  Modeline gére uygulanan
Bu aragtirma total tiroidektomi sonrasi
hastalarin ~ disiik iyot diyeti siirecine
uyumunda hemsirenin roliinlin
degerlendirilmesi amaciyla planlanan

randomize olmayan (On-test, son-test) vaka
gruplu miidahale arastirmasidir.

Arastirmanin hipotezleri

Hyp: Total tiroidektomi  sonrast Roy
Adaptasyon Modeline gore uygulanan
hemsirelik siirecinin, hastalarin diisiik iyot
diyeti donemine iligkin bag etme ve uyumunu
arttirmada etkisi yoktur.

hemsirelik siirecinin, hastalarin diisiik iyot
diyeti donemine iliskin bas etme ve uyumunu
arttirmada etkisi vardir.

Aragtirmanin yapildigi yer ve zamani

Arastirma, Eskisehir Osmangazi Universitesi
Saglik, Uygulama ve Arastirma Hastanesi
Niikleer Tip Polikliniginde yapildi. Veriler,
01.04.2020-01.04.2021  tarihleri  arasinda
toplandi.
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Arastirmanin evren ve érneklemi

Arastirmanin evrenini; Eskisehir Osmangazi
Universitesi Saglik, Uygulama ve Arastirma
Hastanesi Niikleer Tip Poliklinigine total
tirodektomi ameliyati sonrasi gelen ve
radyoaktif iyot tedavisine hazirlanacak olan
hastalar olusturdu. Orneklemi ise dahil edilme

kriterlerine uyan 18 Thasta olusturdu.
Hastalarm bu c¢alismaya dahil edilebilme
kriterleri:
v Diferansiye tiroid kanseri hastasi
olmasi
v Total tiroidektomi ameliyat1 gegirmis
olmasi

v ilk defa radyoaktif iyot tedavisi
alacak olmasi

v' Diisiik iyot diyetine
onceki donemde olmasi

v' 18 yas ve lzerinde iletisime ve is

birligine agik olmasi,

Tiirkge iletisim kurulabilmesi

Hastanin demans, aizheimer gibi

mental durumunu etkileyen herhangi

bir psikiyatrik hastaliginin olmamasi

v Telefonun kullanilabilmesi

baslamadan

AN

Caligmanin dahil edilme kriterlerine uymayan,
calisgmadan ayrilma talebi olan goniilli
ve/veya hastalar aragtirmadan ¢ikarildi.
Hastalar arastirmadan ¢iktiginda herhangi bir
izleme alinmadi.

Post-hoc gii¢ analizi

Toplam puandaki goézlenen degisim igin
cohen d degeri 3,15, bagimh oOl¢limler
arasindaki  korelasyon ise 0,89 olarak

hesaplanmugtir. 18 kisi i¢in ¢alismanin giicli
%100 olarak hesaplanmistir. Posthoc gilic
analizi G-power programi 3.9.1 versiyonu
kullanilarak yapilmistir.

t tests - Means: Difference between two
dependent means (matched pairs)

Analysis: Post hoc: Compute achieved
power

Input: Tail(s) = Two

Effect size dz = 3.1509766

o err prob = 0.05

865

Total sample size = 18

Output: Noncentrality parameter 6

= 13.3684615
Critical t = 2.1098156
Df = 17
Power (1-B err prob) = 1.0000000

Arastirmanin stmirliliklart

Arastirmaya, etik kurul izninden sonra
01.04.2020 tarihinde baslandi. Ancak verileri
alinan  hastalarin  randevulari, covid-19

pandemisi nedeniyle iptal edildi. Yaklasik 4
ay sonra temmuz aymda hastalara tekrar
randevu verilmeye baglandi. Randevu ile
beraber hasta verileri tekrar toplanmaya
baslanarak ve ekim aymmin sonuna kadar
devam ettirilerek 21 hastaya ulasildi. Ekim
aymin sonuna dogru pandemi nedeniyle hasta
randevulann 2. kez iptal edildi. Yirmi bir
hastanin 4’1 tedavisini tamamlayamadig1 igin
arastirmadan c¢ikarildi. Mart ayinda hastalara
tekrar randevu verilmeye baglandi. 01.04.2021
tarihine kadar 1 hastanin verisi tamamlanip,
toplamda 18 hasta ile arastirma bitirildi.

Veri toplama aracglart

Aragtirmanin yiriitilmesi i¢in gerekli olan
verileri toplamak amaciyla 3 veri toplama
formu kullanildi. Veri toplama formlari,
aragtirmact  tarafindan literatiir taranarak
hazirlanan tamimlayict 6zellikler veri formu,
hasta izlem formu ve Bas etme-Uyum Siireci
Olgegi (BUSO) dir.

Tammlayict ozellikler veri formu

Arastirmaci tarafindan ilgili literatiir taranarak
hazirlanmigtir. Bu formda, sosyo-demografik
ozelliklerle ilgili 3 soru, hastaliga iliskin 3
soru olmak tizere toplamda 6 soru
bulunmaktadir.

Hasta izlem formu

Formda, diyetin basinda ve sonunda hastalarin
boy (m), kilo (kg), kan basinci (mmHg)
Olciimleri degerlendirildi. Diyetin déneminin
basinda ve diyetin sonunda radyoaktif iyot
tedavisi Oncesi hastalarin viicut agirliklar
dijital bir baskill yardimiyla ve kan basinci
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degerleri ise 10 dk dinlenme sonrasi manuel
tansiyon aleti ile sag brakial arterden 6lgiild.

Bas etme-Uyum Siireci Olcegi (BUSO)

Bas etme-Uyum Siireci Olgegi, kritik ve zor
durumlarda bireylerin bag etme ve uyum
stratejilerinin tanimlanmasinda
kullanilmaktadir.  Callista ~ Roy  (2004)
tarafindan gelistirilen lilkemizde Catal (2015)
tarafindan gecerlik ve gilivenirligi yapilan
Olgegin teorik temelini Roy Adaptasyon
Modeli (RAM) olusturmaktadir (16). 47
madde ve bes alt 6lgekten olusan, maddeleri 1
ile 4 arasinda (1=hig¢bir zaman, 2=nadiren,
3=bazen, 4=her zaman) degerlendirilen likert
tipi bir olgektir. Olgegin ve alt boyut
maddelerinin sayisi, madde numaralar1 ve
alabilecek en diisiik-en yiiksek puanlar tablo
halinde verilmistir (Tablo 1). Olgegin kesme

noktast ya da kritik degeri tanimlanmamustir;
6lcek ve alt boyutlarindan elde edilen puanlar
yiikseldikge etkili bas etme yontemlerinin
kullaniminin arttig1 seklinde
yorumlanmaktadir (16). Ozgiin 6lgegin faktor
analizi sonucu ortaya konan bes faktorlii yap,
Olcekteki toplam varyansin % 45.3Uni
aciklamaktadir. Ozgiin dlgekte cronbach alpha
giivenirlik katsayisi, toplam 6lgek igin .94, alt
boyutlar1 i¢in .79-.86 arasindadir. Roy
tarafindan gelistirilen Bas etme-Uyum Siireci
Olgegi’nin 6zgiin dili Ingilizce*dir. Tiirkge‘ye
uyarlanan, dil gecerligi ve igerik gecerligi
saglanan Bas etme-Uyum Siireci Olgegi‘nin
faktor analizi sonrasi toplam varyansmm %
40.67°sinin agiklandigi, Olcegin es zaman
gegerliginin saglandig1 gosterilmistir.
Giivenirlik analizlerinden cronbach alpha
giivenirlik katsayis1 .82, alt boyutlar icin .65-
/77 arasinda bulunmustur.

Tablo 1. Bas etme ve uyum 6l¢egi alt boyut maddeleri ve puanlart

Alt Boyutlar Madde Madde Numaralari En Diisiik ve En Yiiksek
Sayisi Degerler

Coziim bulma ve 10 2,4,7,10,16,19,26,34,42,46 4-40
odaklanma
*Fiziksel ve karara 14 5,8,13,15,20,23,24,29,33,35,39,43,45,47 14-56
baglama
Dikkat siireci 9 1,11,17,18,25,27,31,40,44 9-36
Sistematize etme siireci 6 3,12,14,22,30,41 6-24
Ogrenme ve iliski 8 6,9,21,28,32,36,37,38 8-32
kurma
Toplam 47 47-188

* Fiziksel ve karara baglama alt boyutunun tiim maddeleri ters puanlanmaktadr.

Verilerin toplanmas

Radyoaktif iyot tedavisi igin niikleer tip
poliklinigine gelen ve diisiik iyot diyeti
uygulayacak olan kadin ve erkek hastalar
calismaya dahil edildi. Arastirmaya katilmay1
kabul eden her hasta, goniilli olur formu
doldurdu. Bu asamaya ait verilerin
toplanmasina yonelik aragtirmanin akis semasi
verilmistir (Sekil 2). Tiim hastalarla iletisime
gecebilmek icin adres ve telefon bilgileri
alind1 ve arastirmaci tarafindan da bu bilgiler
sagland1. On-test verilerinin toplanmasinda

866

tiroidektomi ameliyat1 sonrast niikleer tip
poliklinigine gelen hastalara Tanimlayic
Ozellikler Veri Formu, Hasta izlem Formu ve
Bas etme-Uyum Siireci Olgegi uygulandi.
Calismaya dahil edilen hastalara yaklasik 30-
45 dk stirecek hemsirelik siireci uygulandi.
Egitimden 1 hafta ve 2 hafta sonra hastalarin
ogrenmek istedikleri konularda aciklamalarda
bulunuldu ve genel durumlar hakkinda bilgi
alimndi ve hemsirelik siireci uygulandi.
Radyoaktif iyot tedavisi igin niikleer tip
poliklinigine gelen hastalara Hasta Izlem
Formu ve Bas etme-Uyum Siireci Olgegi
uygulanarak hemsirelik stirecinin  etkinligi
degerlendirildi.
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Yerve Zaman
Arastirma, Eskisehir Osmangazi Universitesi Saglik Uygulamave ArastrmaHastanesi Nitkleer Tip
polikliniginde vapildi. Veriler, 01.04.2020-01 04.2021 tarihleri arasinda toplandi.

Evren ve

tiroid kanseri tanis alan, radyeaktifivot tedavisine

Arastirmanin evrenini total tirodektomi amelivan sonras nitkleer up poliklinigine gelen, diferansive

hastalar olusturdu. Orneklem ise dahil edilme kriterlerineuyan 18 hasta olugturdu.

Orneklem

haarlanan ve diigik ivet diveti déneminde olan

Arashrmaci tarafindan ilgili literatiir taranarak hazi

VeriToplama Araglan

Izlem Formu ve Bas etme-Uyum Stireci Olgesi (BUSO) kullamld:.

rlanan Tanimlayia Ozellikler Veri Formu, Hasta

VeriT

oplama

Hastalardan yazli onam alind ve galismay: kabul eden hastalarlailetisime gegebilmek icin adres ve
telefon bilgiler alindi ve arastirmaa tarafindan dabu bilgiler saglandi.

uygulandi.

uygulandi.

Uygulama
v' Tiroidektomi sonras: niikleer tip poliklinigine gelen hastalara Tammlayict Ozellikler Veri
Formu Hasta fzlem Formu ve Bas etme-Uyum Siireci Olgesi uyguland:.
v Qahsmaya dahil edilen 18 hastaya vaklasik 30-45 dk siirecek Diisitk Iyot Diveti Rehberi
dogrultusunda hemsirelik siireci uygulandi.
v Egitimden 1 hafta sonra hastalar telefonla aranarak, ogrenmek istedikleri konularda
agiklamalarda bulunuldu, genel durumlan hakkinda bilgi alindi ve hemsirelik sureci

v Egitimden 2 hasta sonra hastalar telefonla aranarak odgrenmek istedikleri konularda
agiklamalarda bulunuldu. genel durumlan hakkinda bilgi alindi ve hemsirelik siireci

v RAltedavisi igin poliklinige gelen hastalara BUSO ve Hasta fzlem Formu uy gulanarak
hemsirelik siirecinin etkinligi degerlendirildi.

Veriler, SPSS programinda analiz edildi.

Sekil 21. Aragtirmanin akis semasi

Roy Adaptasyon Modeline Gére Hemgirelik
Siireci

Hastanin  gereksinimleri ve semptomlar
dogrultusunda Roy Adaptasyon Modeline
gore; davranigin ve uyaranlarin
degerlendirilmesi, hemsirelik tanis1 (NANDA-
I), hedefin belirlenmesi, taniya uygun olarak
girisimlerin  yapilmast ve degerlendirme
seklinde hemsirelik siireci uygulanmigtir.
Hemsirelik siirecinin etkinligine izin vererek,
uygun bir sekilde hemsirelerin klinik akil
yiiriitmesini destekleyen, daha genis kanita
dayali arastirma imkani saglayan ve mevcut
tiim hemsirelik tan1 siniflandirmalar1 arasinda
en giiclii kriterlere sahip olarak kabul edilen
North  American  Nursing  Diagnosis
Association (NANDA-I) sistemi kullanilmigtir
(17). NANDA-I gore hemsirelik tanisi, birey,
aile, grup ya da toplum tarafindan saglik
kosullarina/yasam siireglerine verilen insani
bir tepki ya da s6z konusu tepki igin gosterilen
hassasiyete iliskin klinik bir degerlendirmedir
(18). Arastirmamiza dahil edilen hastalarin

NANDA-I hemsirelik tanilart asagida yer
almaktadir:

v' Hasta 1, aktivite intoleransi,
konstipasyon, Dbilgi eksikligi ve
diistince siirecinde degisiklik

v’ Hasta 2, beslenmede dengesizlik;
beden gereksinimlerinden az
beslenme, bilgi eksikligi, beden
imgesinde bozulma, cilt biitiinliigiinde
bozulma ve diisiince siirecinde
degisiklik

v' Hasta 3, aktivite intoleransi, bilgi
eksikligi ve cilt biitlinliigiinde
bozulma

v' Hasta 4, aktivite intoleransi, bilgi
eksikligi, cilt biitiinliiglinde bozulma,
iistlendigi rolleri yerine getirmede
yetersizlik ve tamimlanan rejime
uymada giicliik/uyumsuzluk

v' Hasta 5, beslenmede dengesizlik;
beden gereksinimlerinden az
beslenme, aktivite intoleransi, bilgi
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eksikligi ve diisince siirecinde
degisiklik

Hasta 6, aktivite  intoleransi,
konstipasyon, bilgi eksikligi, cilt

biitiinliiginde bozulma ve {istlendigi
rolleri yerine getirmede yetersizlik
Hasta 7, aktivite intoleransi,
konstipasyon, bilgi eksikligi, beden
imgesinde bozulma, cilt biitiinliigiinde
bozulma, diisiince siirecinde
degisiklik, tistlendigi rolleri yerine
getirmede yetersizlik ve tamimlanan
rejime uymada giicliik/uyumsuzluk
Hasta 8, aktivite intoleransi, bilgi
eksikligi, diistince stirecinde
degisiklik ve Ustlendigi rolleri yerine
getirmede yetersizlik

Hasta 9, aktivite intoleransi,
konstipasyon, bilgi eksikligi, cilt
biitiinliigiinde bozulma ve {istlendigi
rolleri yerine getirmede yetersizlik
Hasta 10, beslenmede dengesizlik;
beden gereksinimlerinden az
beslenme, aktivite intoleransi, bilgi
eksikligi, cilt biitlinliiglinde bozulma,
iistlendigi rolleri yerine getirmede
yetersizlik ve tamimlanan rejime
uymada giicliik/uyumsuzluk

Hasta 11, aktivite intoleransi, bilgi
eksikligi ve tistlendigi rolleri yerine
getirmede yetersizlik

Hasta 12, aktivite intoleransi, bilgi
eksikligi, beden imgesinde bozulma,
diisiince siirecinde degisiklik ve
istlendigi rolleri yerine getirmede
yetersizlik

Hasta 13, aktivite intoleransi,
konstipasyon, bilgi eksikligi, beden
imgesinde bozulma, cilt biitiinliigiinde
bozulma, diisiince siirecinde
degisiklik, {istlendigi rolleri yerine
getirmede yetersizlik ve tanimlanan
rejime uymada gili¢liilk/uyumsuzluk
Hasta 14, aktivite intoleransi,
konstipasyon ve bilgi eksikligi

Hasta 15, aktivite intoleransi, bilgi
eksikligi, beden imgesinde bozulma,
diistince stirecinde degisiklik,
istlendigi rolleri yerine getirmede
yetersizlik ve tamimlanan rejime
uymada gii¢liik/uyumsuzluk

v’ Hasta 16, aktivite intoleransi,
konstipasyon, bilgi eksikligi, diisiince
stirecinde degisiklik, tstlendigi rolleri

yerine  getirmede yetersizlik ve
tanimlanan rejime uymada
giicliik/uyumsuzluk

v' Hasta 17, aktivite intoleransi, bilgi
eksikligi ve {istlendigi rolleri yerine
getirmede yetersizlik

v' Hasta 18, aktivite intoleransi, bilgi
eksikligi, beden imgesinde bozulma,
disiince siirecinde degisiklik, cilt
biitiinliigiinde bozulma ve iistlendigi
rolleri yerine getirmede yetersizlik

Diisiik Iyot Diyeti Rehberi

Aragtirmaci tarafindan rehberdeki diyet listesi
ilgili literatiir dogrultusunda hazirlandi (19-
21). Hastanin diisiik iyot diyeti donemine
uyum saglamasini amaglayan bu rehberde,
iyot iceren ve igermeyen besinlerin listesi,
tiroid ilacinin geri ¢ekilmesine ve iyotlu tuzun

kisitlanmasina bagli goériillen semptomlar
hakkinda bilgiler bulunmaktadir.

Verilerin degerlendirilmesi

Verilerin  normal  dagilima  uygunlugu,

Shaphiro wilk testi ile test edilmistir. Normal
dagilan sayisal degiskenlerin diyet Oncesi ve
sonrast karsilagtirilmasinda Eslestirilmis t
testi, mnormal dagilmayan degiskenlerin
karsilastirilmasinda  ise  Wilcoxon  testi
kullanilmistir. Analizlerde SPSS for Windows
version 24.0 programi kullanilmg ve p
degerinin 0.05 den kiiciik olmasi istatistiksel
olarak anlamli kabul edilmistir.

3. Bulgular

Arastirmaya katilan hastalarin yas ortalamasi
44.17£14.42 yil olup, genel tamimlayici
ozellikler tablo halinde verilmistir (Tablo 2).
Hastalarin diisiik iyot diyeti oncesi ve sonrasi
beden kiitle indeksi (BK1I), sistolik kan basinc1
(SKB) ve diyastolik kan basimci (DKB)
degerleri karsilastinlmistir (Tablo 3). BKI
degerleri bakimindan anlaml fark
gozlenmezken (P>0.05), SKB ve DKB
degerleri baslangic Glglimlerine gore anlamli
diisiis gostermistir (P<0.01). Diyet oncesi ve
sonras1 BUSO ve alt boyutlarina ait
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tamimlayici1  istatistikler  tablo  halinde
verilmistir (Tablo 4). Disiik iyot diyeti oncesi
ve sonrast hastalarm  BUSO ve alt

karsilastiriimistir

boyutlari

veE

(Tablo 5).
toplam  puan

Olgek alt

baslangig

Olciimlerine goére anlamli artis gostermistir

boyutlarindan aldiklar1 puan ortalamalarn  (P<0.01).
Tablo 2. Genel tanimlayici 6zellikler
n %
Cinsiyet Kadin 15 83,3
Erkek 3 16,7
Calisma durumu Calismiyor 13 72,2
Calisiyor 5 27,8
Egitim durumu flkokul ve ortaokul 6 333
Lise 7 38,9
Universite ve iistii 5 278
Ailede tiroid ile ilgili hastahik varhg: Evet 16 88,9
Hayir 2 11,1
Baska kronik hastalik varhg: Evet 7 38,9
. Hayr 11 61,1
Ila¢ almayi gerektiren hastalik varhg: Evet 8 444
Hayir 10 55,6
Tablo 3. BKi, SKB ve DKB degerlerinin diyet dncesi ve sonrasi karsilastiriimasi
Degiskenler On test Son test Test. P
ist.
4SS XSS "
BKi (kg/m?) 27,02 +4,18 26,77 +42 T=1,009 0,327
Medyan [% 25-% 75] Medyan [% 25-% 75]
SKB mmHg 120,5[110,0-128,0] 100[90-110] 7=-3,036 0,002*
DKB mmHg 80[70-80] 70[60-70] 7=-2,693 0,007*
*0,05 diizeyinde anlaml; t: Eslestirilmis t testi, Z: Wilcoxon testi.
Tablo 4. Olgek puanlarina ait tammlayici istatistikler
Tammlayici istatistikler (n:18) Cronbach
Olgek alt boyutlar X 8§ Medyan (Min-Max)
On test Coziim bulma ve odaklanma 25,89 +4,78 25,5 (16 -33) 0,753
On test Fiziksel ve karara baglama 36,72 £ 7,01 36,5 (21 -47) 0,786
On test Dikkat siireci 22,33 +£3,24 21,5 (17 -29) 0,315
On test Sistematize etme siireci 15,22 £3,23 15 (10-21) 0,742
On test Ogrenme ve iligki kurma 21,33+3,43 21 (16 -27) 0,637
On test Toplam puan 121,5 £ 17,05 125 (89 -145) 0,891
Son test Coziim bulma ve odaklanma 33+£3,12 33 (27-37) 0,547
Son test Fiziksel ve karara baglama 42,17+ 4,84 41,5 (34 -51) 0,751
Son test Dikkat siireci 26,83 £1,79 27 (24 -31) 0,369
Son test Sistematize etme siireci 20,22 +£2,07 20 (16 -24) 0,638
Son test Ogrenme ve iliski kurma 26,5 +3,03 26 (21 -31) 0,688
Son test Toplam puan 148,72 + 11,21 151 (131 -166) 0,843
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Tablo 5. Olgek puanlari icin diyet dncesi ve sonrasi dlgiimlerin karsilastiriimast

Olcek alt boyutlar1 (n=18) On test
X £SS
Coziim bulma ve odaklanma 25,89 +4.78
Fiziksel ve karara baglama 36,72 £7,01
Dikkat siireci 22,33 +£3,24
Sistematize etme siireci 15,22 £3,23
Ogrenme ve iliski kurma 21,33 £3,43
Toplam puan 121,5+ 17,05

Son test t P
X £SS
33+£3,12 -10,836 0,001*
42,17+4,84 -4,345 0,001*
26,83 +1,79 -8,563 0,001*
20,22 +2,07 -11,292 0,001*
26,5 + 3,03 -8,521 0,001*

148,72 £ 11,21 -13,356 0,001*

*0,05 diizeyinde anlamhi; t: Eslestirilmiy t testi.

4. Tartisma

Arastirmaya katilan hastalarin  diigik iyot
diyeti oncesi ve sonrasi karsilastirildiginda,
BKI degerlerinde diyet 6ncesine gore azalma
olmasina ragmen fark istatistiksel acidan
anlamli degildir (P>0.05). Tiroid ilacinin geri
cekilmesiyle hipotiroidiye bagl kilo artist
goriilen semptomlar arasindadir. Ancak
hastalarin hipotiroidi semptomlar1 hakkinda
bilgilendirilmesi, hipertansiyon hastalarinin
ilaglarint ~ diizenli  kullanmaya  devam
etmesinin O6neminin anlatilmasi ve
semptomlara yonelik hemsirelik bakiminin
uygulanmasindan dolay1 hastalar tarafindan
kilo artisi  kontrol altinda tutulmaya
calisilmistir. Kore’de yapilan bir calismada,
BKi’nin iki haftalik diisiik iyot diyetinden
sonra onemli dl¢iide azaldigi ve bu durumun
normal bir diyete kiyasla diisiik iyot diyeti
sirasinda  enerji  ve  besin  aliminin
azalmasindan kaynaklandig1 belirtilmistir (6).
Hastalarin diisiik iyot diyeti dncesi ve sonrasi
kan basici1 degerleri karsilastirildiginda, SKB
ve DKB degerleri baslangi¢ 6l¢iimlerine gore
anlamli diisiis gostermistir (P<0.01). Hastalara
hiponatremiye kars1 iyotsuz tuz tiiketmelerinin
onemi anlatilmistir. Her ne kadar hastalar
iyotsuz tuz kullammmimi gerceklestirseler de
iyotlu tuz tiikketim miktar1 kadar olmadigim
ifade etmislerdir. Ozellikle hipertansiyon
hastalarina iyotsuz tuz da kullansalar iyotlu
tuz miktar1 kadar giinliik tuz alimlarim simrh
tutmalar1 gerektigi vurgulanmis olup hastalar
tuz kisitlamasi ile ilgili diyetine devam
etmislerdir. Ilaveten hipertansiyon hastalari
diyet siiresince ilaclarin1 diizenli olarak
kullandiklarin1  soylediler. RAI tedavisine
hazirlikta, 4 hafta diisik iyot diyeti yapan
hastalardan levotiroksin kesilmesinden hemen

once ve RAI tedavisinin uygulanacag giin,
sabah saatlerinde kan basmci Ol¢limleri
yapilmigtir (22). Hastalarin ilk SKB dl¢timleri
(126.0 + 14.0) ne gore RAI tedavisi
uygulanacak giiniin sabahi 6lgiilen degerler
(1154 + 13.4) de Onemli Ol¢lide azalma
(P<0.05) oldugu ve DKB degerlerinde
Olciimler (sirastyla 74.6 £ 14.0, 74.3 £ 10.1)
aras1 fark olmadigi goriilmiistiir (22).

Arastirmada hastalarin BUSO alt boyutlari
acgisindan Kkarsilastirma yapildiginda; ¢6ziim
bulma ve odaklanma, fiziksel ve karara
baglama, dikkat siireci, sistematize etme
siireci, Ogrenme ve iligki kurma alt
boyutlarindan alinan puanlar diyet sonrasi
donemde diyet Oncesi doneme gore artis
gostermigtir  (P=0.001). Bu bulgular HI
hipotezini desteklemektedir. RAM’a gore
uygulanan hemsirelik siirecinin hastalarin bas
etme-uyum becerisini arttirdigini
sOyleyebiliriz. Literatiir incelendiginde diigiik
iyot diyeti donemindeki hastalarda BUSO
kullanilarak  bag etme-uyum  diizeyinin
belirlendigi bir ¢aligmaya rastlanilmamistir.
Tiroid sintigrafisi sonuglarina bakilarak diigiik
iyot diyetine uyumun degerlendirildigi bir
vaka calismasinda, diyete uyum
saglayamayan bir hastanin ¢ekilen sintigrafide
ilk sonuclarin negatif oldugu, hastaya diyetin
uygulanmasina yonelik uygun rehberlik
saglandiginda diyet rejimine bagh kalindigina
ve sintigrafi sonucunun pozitif oldugu
gosterilmistir  (23). Giinlik iyot alim
miktarma gore disiik iyot diyetine uyumun
degerlendirildigi  Kore’de  yapilan  bir
calismada, yogun beslenme egitiminin diyete
uyumu arttirmada basit bir kilavuza gore daha
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etkili oldugu bulunmustur (6). Giinliik {iriner
iyot seviyesi Ol¢limiine dayanilarak hastalarin
diisiik iyot diyetine uyumun degerlendirildigi
bir calismada; diyet Oncesi hastalar, 6zel
egitim almis hemsireler ve diyetisyenler
tarafindan 2 saat boyunca yogun bir sekilde
egitim almis ve diyete uyumlari diizenli olarak
kontrol edilmis olup, diyetin 6. giiniinde
idrarda istenilen miktarda iyot atilimina
ulasilmis ve hastalarin diyetine uyum
sagladig1 ifade edilmistir (24). RAI tedavisine
hazirligin 56 degerlendirildigi bir derlemede,
disik iyot diyeti doneminde hastalara
yeterince egitim verilirse ve diyete uyumlar
diizenli olarak kontrol edilirse, iyottan zengin
bolgelerde bile 1 haftalik diislik iyot diyetinin
yeterli olabilecegi ifade edilmistir (25).

5. Sonuclar ve Oneriler
Sonuclar

Bu aragtirma, disiik iyot diyeti doneminde
olan hastalarda RAM’a gore temellendirilmis
hemsirelik siirecinin etkisinin belirlenmesi
amaclt ile yapilmstir. Arastirmanin
sonuglarina baktigimizda:

v' Hastalarin diyet Oncesi ve sonrasi
karsilastirldiginda, BKI  degerleri
acisindan anlamli fark bulunmazken,
SKB ve DKB degerlerinde diyet
Oncesine  gore anlamhi  disis
goriilmiistiir (P<0.01).

Hastalarin diyet Oncesi ve sonrasi
karsilastirildiginda, ¢6ziim bulma ve
odaklanma (P<0.01), fiziksel ve
karara baglama (P<0.01), dikkat
siireci (P<0.01), sistematize etme
stireci (P<0.01), O6grenme ve iligki
kurma (P<0.01) ve toplam puan
(P<0.01) olgtimlerinin diyet Oncesine
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Wilson Disease in Children: Analysis of 21 Patients

Cocuklarda Wilson Hastaligi: 21 Hastanin Analizi

"Yusuf Aydemir,?Meral Baris, 'Zeren Baris

'Eskisehir Osmangazi University, Faculty
of Medicine, Department of Pediatrics, AbStraCt
Division of Gastroenterology and

Hepatology, Eskisehir, Turkiye Wilson disease (WD) is an autosomal recessive disorder of copper metabolism. Affected children may be asymptomatic, makes the

diagnosis more difficult. In this study, we aimed to evaluate the clinical, laboratory, histopathological and genetic characteristics,
and outcomes of the patients with WD. Our study includes patients who were diagnosed with WD between January 2010 and
December 2020. The presenting complaints, physical examination findings, consanguinity and family history, laboratory, genetic,
histopathological evaluation results, treatment and outcomes were all recorded. A total of 21 patients from 18 families [median age
9.5 (1-14) years, 10 girls] were included. Kayser-Fleischer ring was detected in 11 (52.4%) patients. Serum ceruloplasmin (<20 mg/
dl) was low in 15 patients. Urinary copper excretion was >100 pg/day in 17 patients. Copper was positively stained with rhodanine
in 9 of thel8 liver biopsies. Liver copper content was >50 pg/g dry weight in all patients, 50-250 pg/g in 3 patients and >250 ug/g in
15 patients. Genetic evaluation was available in 18 patients and revealed heterozygous mutations in the ATP7B gene in 4 patients,
combined heterozygous mutations in 6, and homozygous mutations in 8. Except for two patients with neurological findings and
three asymptomatic patients who were diagnosed by family screening, all were presented with liver findings. Neurological invol-
vement was also detected in 2 patients during follow up. D-Penicillamine and zinc sulfate combined treatments were used in 16
patients, zinc sulfate monotherapy was given to a presymptomatic patient diagnosed with family screening, and trientine and zinc
sulfate combined therapies were used in four patients with neurological involvement. Transaminase values returned to normal in
a median of 8.3 (4-23) months in 15 patients. The Kayser-Fleischer ring disappeared in a median of 32.8 months (10-81) in seven
out of eleven patients. While liver transplantation was performed in one of the two patients who presented with fulminant hepatic
failure at admission, the other was followed up with plasmapheresis and chelation therapy without the need for transplantation.
Wilson disease should be considered in the differential diagnosis of all kinds of liver diseases ranging from asymptomatic elevation
of transaminases to acute liver failure. Since early diagnosis and treatment are very important, family screening should definitely
be recommended in diagnosed patients.

Keywords: Ceruloplasmin; Copper; Kayser-Fleischer ring; Wilson disease

Wilson hastaligi (WH), bakir metabolizmasinin otozomal resesif gegisli bir bozuklugudur. Etkilenen ¢ocuklar asemptomatik ola-
bilir ve bu tan1 koymayu zorlastirir. Bu ¢alismada WH'li hastalarin klinik, laboratuvar, histopatolojik ve genetik ozellikleri ve izlem
sonuglarini degerlendirmeyi amagladik. Caliymamiza Ocak 2010-Aralik 2020 tarihleri arasinda WH tanisi konulan hastalar dahil
edilmistir. Bagvuru sikayetleri, fizik muayene bulgulari, akrabalik ve aile 6ykiisii, laboratuvar, genetik, histopatolojik degerlen-
dirme sonuglari, tedavi ve izlem sonuglar1 kayit altina alind1.18 aileden toplam 21 hasta [ortanca yas 9,5 (1-14) yil, 10 kiz] dahil
edildi. 11 (%52,4) hastada Kayser-Fleischer halkast tespit edildi. 15 hastada serum seruloplazmin (<20 mg/dl) diisiiktii. 17 hastada
triner bakir atilimi >100 pg/giin idi. Bakur, 18 karaciger biyopsisinin 9'unda rhodanin ile pozitif olarak boyandi. Karaciger bakir
ierigi tiim hastalarda >50 pg/g olup, 3 hastada 50-250 pg/g ve 15 hastada > 250 pg/g idi. 18 hastada genetik degerlendirme ya-
pild1 ve 4 hastada ATP7B geninde heterozigot mutasyonlar, 6 hastada kombine heterozigot mutasyonlar ve 8 hastada homozigot
mutasyonlar saptandi. Nérolojik bulgular1 olan iki hasta ve aile taramast ile tan1 konulan ti¢ asemptomatik hasta disinda, timii
karaciger bulgular: ile bagvurdu. Takiplerde 2 hastada nérolojik tutulum saptandi. 16 hastada D-penisilamin ve ginko siilfat kom-
bine tedavileri, aile taramasi ile tani konan presemptomatik bir hastaya ¢inko siilfat monoterapisi, nérolojik tutulumu olan dért
hastada trientin ve ginko siilfat kombine tedavileri uygulandi. 15 hastada ortalama 8,3 (4-23) ayda transaminaz degerleri normale
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Faculty of Medicine, Department of dondii. Kayser-Fleischer halkasi, on bir hastanin yedisinde medyan 32,8 ayda (10-81) kayboldu. Bagvuru aninda fulminan karaci-
Pediatrics, Division of ger yetmezligi ile bagvuran iki hastadan birine karaciger nakli yapilirken, digerine transplantasyona gerek kalmadan plazmaferez
Gastroenterology and Hepatology, ve selasyon tedavisi uygulandi. Asemptomatik transaminaz yiikselmesinden akut karaciger yetmezligine kadar her tiirlii karaciger
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Wilson Disease in Children

1. Introduction

Wilson disease (WD) 1is an autosomal
recessive disorder of copper metabolism
caused by mutations in the ATP7B gene
encoded in the long arm of the 13th (13q14.3)
chromosome (1). As a result of the inability of
copper to bind to ceruloplasmin and not be
excreted in the bile, it accumulates first in the
liver and then in other organs, especially in
the cornea, brain and kidneys (2).

While the prevalence of the disease is
1/30,000 worldwide, the carrier frequency is
1/90 (3). Patients are frequently diagnosed
between the ages of 5-35 (4). Patients may
show a wvariety of clinical signs and
symptoms, or they may be asymptomatic.
While most of the cases present with hepatic
findings in the first decade, 75% present with
neuropsychiatric findings and 25% with
hepatic and neuropsychiatric findings after the
second decade (5).

Liver involvement may vary from
asymptomatic liver enzyme elevation to acute
hepatitis, chronic hepatitis, cirrhosis, and
fulminant liver failure (6). Neurological
involvement is manifested by movement
disorders such as tremor, dystonia or
parkinsonism (bradykinesia, rigidity, and
resting tremor) and accompanying dysarthria,
hypersalivation, and dysphagia (7). Common
neuropsychiatric findings in children are
decreased school success, inappropriate
behaviors, and mood disorders (8).

There is no single diagnostic test that can
exclude or confirm WD with certainty.
Therefore, diagnosis is made by evaluating
clinical, laboratory and genetic tests together
(9). In addition, clinical symptoms may be
absent and the Kayser-Fleischer (KF) ring can
not be detected during early childhood and
this makes the diagnosis even more difficult.
It is one of the few genetic diseases which can
be successfully treated with early diagnosis.

In this study, we aimed to evaluate the
demographic, clinical, laboratory,
histopathological and genetic characteristics
and treatment responses of 21 pediatric WD
patients.

2. Material and Methods

The study was conducted at Eskisehir
Osmangazi University Faculty of Medicine,
Department of Pediatric Gastroenterology and
Hepatology. Patients who were followed up
with a diagnosis of WD between January
2010 and December 2020 were included in
the study.

The  patients' presenting  complaints,
consanguinity and family history, physical
examination findings, laboratory results and
liver histopathological evaluation were
recorded.

The serum ceruloplasmin level, the amount of
24-hour urinary copper excretion, the D-
Penicillamine challenge test results, the
presence of KF ring, the amount of liver
copper content and the results of genetic
analysis were recorded. The Ferenci score was
calculated for all patients, and those who
scored 4 and above were accepted as Wilson
disease (10). Renal involvement was
evaluated by complete urine analysis, urine
amino acid study, and 24-hour urine calcium,
phosphorus and protein excretion. Routine
laboratory tests were measured by standard
methods, serum ceruloplasmin level analized
by nephelometric method and the 24-hour
urine copper and liver copper content were
measured by atomic absorption
spectrophotometer method.

Portal system color Doppler ultrasonography
(USG) and esophagogastroduodenoscopy
(EGD) were used to evaluate the presence of
portal hypertension and varicose veins.
Complete neurological examination and
cranial magnetic resonance imaging (MRI)
data were used to determine the presence of
neurological involvement. The dose, duration
and adverse effects of drugs used for WD

treatment, time to remission and liver
transplantation requirements were also
recorded.

3. Results

Four patients were excluded from the study
due to lack of follow-up. A total of 21 patients
from 18 families [median age 9.5 (1-14)
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years, 10 girls, 11 boys] were included in the
study. Six of the patients were siblings, and
the parents of seven were consanguineous
(Table 1).

The presenting manifestations of the disease
were as follows: fatigue in 9 (42.9%) patients,
jaundice in 4 (19%), epistaxis in 2 (9.5%),
tremor in 1 (4.8%), and bradykinesia in 1
(4.8%). Two patients presented with
fulminant hepatic failure. Seven of the
patients were referred because of raised
transaminases. Hepatomegaly was the most
common clinical finding, in 11 (52.4%)
patients, followed by splenomegaly in 8
(38.1%), jaundice in 6 (28.6%), ascites in 3
(14.3%), clubbing in 2 (9.5%), epistaxis in 2

(9.5%), fine tremor in 1 (4.8%), and

bradykinesia in 1 (4.8%) (Table 1).

While the transaminase levels were high in 20
(90.5%) patients, one patient who was early
diagnosed by family screening, had normal
liver function tests. High international
normalized ratio (INR) values were detected
in 10 (47.6%) patients, hyperbilirubinemia in
eight (38.1%), anemia in eight (38.1%),
hypoalbuminemia in four (19%), and Coombs
negative hemolytic anemia in one patient
(4.8%) (Table 1). Renal involvement was
present in three (14.3%) patients on
admission. Two patients had proteinuria,
impaired tubular phosphorus reabsorption,
and mild to moderate amino aciduria, while
one patient had hypercalciuria.

Table 1. Demographic features, physical examination findings and laboratory results of the patients

Patient characteristics

Age at diagnosis, median (25-75p)

Sex (Girl/Boy)

Consanguinity, n (%)

Positive family history, n (%)

Hepatomegaly, n (%)

Splenomegaly, n (%)

Jaundice, n (%)

Aspartate aminotransferase, IU/L, median (25-75p)
Alanine aminotransferase, IU/L, median (25-75p)
v-Glutamyltransferase, IU/L, median (25-75p)
Alkaline phosphatase, IU/L, median (25-75p)
Total protein, g/dL, median (25-75p)

Albumin, g/dL, median (25-75p)

Total bilirubin, mg/dL, median (25-75p)

Direct bilirubin, mg/dL, median (25-75p)
International normalized ratio, median (25-75p)

8.4 (6-11.1)
10/11

7(33.3)

3(14.2)

11 (52.4)

8 (38.1)

6 (28.6)

126.5 (95.3-176.1)
136.1 (79.5-274.5)
116 (49-212)

322 (278-354)

7.1 (6.3-7.9)

3.8 (2.4-4.1)

0.58 (0.31-1.82)
0.22 (0.083-0.81)
1.21 (1.16-2.01)

Hepatobiliary USG revealed hepatomegaly in
11 patients, splenomegaly in nine, liver
parenchymal  heterogeneity in  eight,
hepatosteatosis in six and, irregular liver
contours and nodularity in three patients.
Portal hypertension was detected in six
patients on portal system color Doppler USG
examination.

Kayser-Fleischer ring was present in 11
(52.4%) patients. The youngest patient with
KF ring was 4 years old, and the others were
older than 6 years old. Serum ceruloplasmin
was low (<20 mg/dl) in 15 (71.4%) patients
and lower than 10 mg/dl in eight (38.1%) of
them. Urinary copper excretion was >100
pg/day in 17 patients. D-Penicillamine

challenge test was performed in 2 patients
with urinary copper excretion between 40 and
100 pg/day and more than fivefold increase
was observed in both patients (Table 2).
Eighteen (85.7%) patients underwent USG-
guided tru-cut liver biopsy. Liver biopsies of
nine (42.9%) patients were positively stained
with rhodanine. According to the Ishak
fibrosis staging, three patients had stage 1,
two had stage 2, three had stage 3, two had
stage 5 (precirrhosis), and eight had stage 6
fibrosis (cirrhosis). Steatosis was present
histopathologically in eight (38.1%) patients.
Liver copper content was >50 pg/g dry weight
in all patients, 50-250 ug/g in 3 patients and >
250 pg/g in 15 patients. (Table 2).
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Table 2. Specific laboratory finding of the patients with Wilson disease

Diagnostic tests

Kayser-Fleischer ring, n (%)

Serum ceruloplasmin, mg/dl, median (25-75p)
<20 mg/dl, n (%)

Urinary copper excretion pg/day, median (25-75p)
>100 pg/day, n (%)
40-100 pg/day, n (%)

D-Penicillamine challenge test

>fivefold increase, n (%)

Liver dry copper content, ng/g, median (25-75p)
>250 pg/g, n (%)
50-250 pg/g, n (%)

Histopathological findings

Steatosis, n (%)

Chronic active hepatitis, n (%)

Cirrhosis, n (%)

11 (52,4)
14.1 (6.5-21.12)
15 (71.4)

262.5 (151.3-578)
17 81)

2 (10.5)

2(10.5)

538 (260-844.5)
15 (71.4)
3(14.2)

8 (38.1)
10 (47.6)
8 (38.1)

In the ATP7B gene, heterozygous mutations
were found in four patients, mixed
heterozygous mutations in six patients, and
homozygous mutations in eight patients. The
most common mutation was p.H1069Q and its
frequency was 19.1%.

Ferenci score was 4 and above in all patients.

Except for two patients with neurological
findings and three asymptomatic patients who
were diagnosed by family screening, all were
presented with liver findings. Ten of the
patients (47.6%) had chronic liver disease,
two (9.5%) had findings of fulminant hepatic
failure, and seven (26.3%) had -elevated
transaminases. Of the nine patients who
underwent EGD for portal hypertension, stage
1 esophageal varices were found in three,
stage 2 in two, and stage 3 in one. Endoscopic
band ligation was performed in three patients
for varice eradication.

Neurological involvement was detected in
four (19%) patients. Two patients who
presented with neurological findings had
headache,  ammnesia,  dysmetria,  right
bradykinesia in one, and dysarthria,
hypersalivation and tremor in the other. Two
patients with no neurological symptoms
showed minor abnormalities on MRI at the
time of diagnosis, and progress was detected
in follow-up due to noncompliance with
therapy. Kayser-Fleischer ring was present in
all four patients with  neurological
involvement.

D-Penicillamine and zinc sulfate combined
treatments were used in 16 patients, zinc
sulfate monotherapy was given to a
presymptomatic patient diagnosed with family
screening, and trientine and zinc sulfate
combined therapies were used in four patients
with neurological involvement. No adverse
drug reactions were observed in any of the
patients. Penicillamine treatment was replaced
by trientine in two patients due to the lack of
improvement in transaminase values.

Transaminase values returned to normal in a
median of 8.3 (4-23) months in 15 patients. D-
Bilirubin levels returned to normal in a
median of 2.5 (0.01-12) months, and the INR
in a median of 8.5 (2-48) months. One of the
two patients who were moved from D-
penicillamine to  Trientine owing to
transaminase levels not normalized recovered
to normal, while the other remained slightly
higher. The Kayser-Fleischer ring disappeared
in a median of 32.8 months (10-81) in seven
patients. While liver transplantation was
performed in one of the two patients who
presented with fulminant hepatic failure on
admission, the other was followed up with
plasmapheresis and chelation therapy without
the need for a liver transplant. Two of the
patients with chronic liver disease also
underwent liver transplant during follow-up.

4. Discussion

Because of its autosomal recessive inheritance
and our country's high rate of consanguineous
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marriage, taking a family history and
performing family screening in WD is critical.
In support of this, the consanguinity rate
between the parents was 33% in our study,
and three of our patients with a family history
of WD were diagnosed with screening and
started early treatment.

Although the presence of a KF ring and low
ceruloplasmin together with clinical findings
are sufficient for the diagnosis, this
association is not always present especially in
small children. The Kayser-Fleischer ring is
found in practically all patients with
neurological involvement, whereas only 40-50
percent of patients with hepatic involvement
and 20-30% of presymptomatic individuals
have it. (8). Since most of the pediatric
patients present with hepatic involvement, the
diagnostic power of the KF ring is low in
children. In our study, KF ring was present in
11 (52.4%) patients, and this incidence in our
hepatic presentation-weighted cohort was
compatible with the literature.

Ceruloplasmin is a copper transport protein
that binds 90% of circulating copper. Even in
the case of genetically proven disease,
ceruloplasmin levels can be in normal range
approximately in 20% of patients. Its levels
may increase in chronic active hepatitis and as
an acute phase reactant. Furthermore,
depending on the nephelometric approach,
misleading highs may arise because it
analyzes both ceruloplasmin and
physiologically inactive apoform. (11,12). In
our study, ceruloplasmin was found to be
normal in five (23.8%) patients. This can be
explained by the use of nephelometric method
in the measurement of ceruloplasmin and the
presence of chronic active hepatitis in
histopathological evaluation in three of our
patients. Low ceruloplasmin levels concurrent
with KF ring was observed in nine (42.8%)
patients, and only less than half of the
pediatric cases could be detected with the
positivity of these two tests.

The conventionally accepted diagnostic level
for 24-hour wurinary copper excretion in
Wilson's disease is above 100 pg/day.
However, it may be below 100 pg/day in 16-
23% of children and in asymptomatic patients
(8,13). In a study, the cut off value of 40 pg/g
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was shown to have a sensitivity of 78.9% and
a specificity of 87.9% for the diagnosis of
WD (14). In individuals with readings below
100 pg/day but who are clinically compatible
with WD, a D-penicillamine challenge test is
indicated. After the D-penicillamine challenge
test, an increase of more than fivefold from
the basal value is significant (15). Urine
copper was below 100 pg/day in two of our 19
patients. In these two patients, a 5-fold
increase in urinary copper from the basal
values were obtained with the challenge test.
On the other hand, there are also publications
stating that there is no need for D-
Penicillamine challenge test if the limit is
taken as 40 pg/day (15). When the limit for
urinary copper excretion was taken as 40
pg/day, it was observed that the patients in our
study did not require the D-Penicillamine
challenge test.

When the diagnosis cannot be confirmed with
clinical findings and laboratory tests, liver
biopsy is performed for histopathological

evaluation = and  parenchymal  copper
concentration quantification.
Histopathological findings are not

pathognomonic for WD, and micro-
macrovesicular steatosis, portal fibrosis and
inflammation, fibrous bridging between portal
areas and cirrhosis can be seen. Negative
staining may occur because parenchymal
copper accumulation is cytosolic in the early
period and copper dyes can stain lysosomal
copper (16). In our study, nine patients had
positive staining with Rhodanin. Parenchymal
copper concentration >250 pg/g in non-
cholestatic patients has been shown to be
diagnostic for WD. Lower values have been
reported in about 20% of Wilson patients, but
it has been reported that it may also be due to
sampling error due to the inhomogeneous
distribution of copper in the liver (8,17,18). In
one of the few studies conducted with
children, 28 of 30 WD patients were found to
have a liver copper concentration of >250
ug/g, while two patients had a liver copper
concetration less than 75 pg/g (15). In our
study, tissue copper was measured above the
normal value (50 pg/g) in all patients, and it
was above 250 pg/g in 15 of them.

More than 700 mutations associated with WD
have been reported so far (19). Although most
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genetic studies begin with screening for
common mutations in specific populations,
gene sequencing is frequently required
because no specific mutation is responsible
for the majority of cases in our country. (20-
22). With the new generation sequencing,
95% of the mutations can be detected in the
affected person. However, this technique is
not diagnostic in molecular defects outside the
coding regions, intron-exon junctions, and
deletions greater than 200 kd (23). In our
study, 4 patients had heterozygous mutations.
These patients, on the other hand, were
diagnosed with WD according to the Ferenci
score along with other laboratory and clinical
findings. The most common mutation was
p.H1069Q with a frequency of 19.1%, and it
was found at similar rates (17.39%) with a
previous study from our country (22).

The Ferenci scoring system was developed to
solve the diagnostic confusion in WD (10). In
a study evaluating its use in children, its
sensitivity was found to be 98.14%, and its
specificity was 96.59% (24). The absence of
diagnostic methods such as “relative
exchangeable  copper, nonseruloplasmin
bound copper”, electron  microscopy
evaluation and radioactive copper study, as
well as the discussions about the thresholds of
24-hour urine copper excretion and liver
parenchymal copper concentration can be
considered as disadvantages of Ferenci
scoring system. In addition, patients with
idiopathic copper toxicosis and MDR3
deficiency can score 4 and above from the
Ferenci score.

The treatment is based on the principle of
removing excess copper from the body with
chelators such as D-Penicillamine and
trientine, and preventing its absorption from
the intestine with zinc salts. All treatments
have been shown to be effective in
asymptomatic or mild hepatic involvement
(25-27). In symptomatic patients, the use of
chelators is  recommended (8). D-
Penicillamine was suggested to be used as the
first choice in WD patients. Trientine was
recommended as the second choice for those
who developed adverse effects with D-
penicillamine, but later it was also suggested
to be used as the first choice in neurological
involvement. However, Weiss et al. evaluated

neurological deterioration after treatment and
found the risk to be similar for all drugs (9.1%
for D-Penicillamine, 8.8% for Trientine, and
7.3% for zinc) (28). In our center, trientine
was given as first choice in patients with
neurological involvement, zinc therapy was
started in presymptomatic patients, and D-
Penicillamine and zinc were given in other
patients.

In the literature, early-stage side effects such
as D-Penicillamine-induced hypersensitivity
reactions and mid-late-term side effects such
as mnephrotoxicity and lupus-like syndrome
have been reported up to 30% (8). However,
interestingly, D-Penicillamine-related side
effects were not observed in our patients. This
may be due to the relatively small patient size
in our study.

Follow-up should be done weekly in order to
detect drug side effects at the beginning of the
treatment, and then at intervals of 1-3 months
until remission is achieved. Recovery of liver
enzymes takes approximately 3-12 months,
while recovery of INR takes approximately 3-
12 months, with 1 month at the earliest (29).
In our patients, transaminase values returned
to normal in a median of 8.3 (4-23) months in
15 patients after medical treatment.
Transaminase elevation continued throughout
the follow-up period in two patients whose
treatment compliance was not good. Kayser-
Fleischer ring disappeared in seven patients in
a median of 32.8 months (10-81).

Transplantation can be prevented with various
supportive treatments in children with
decompensated cirrhosis who have liver
failure but do not have encephalopathy. It is
recommended to use "King's Wilson Index"
(KWI) to predict transplantation-free
mortality in the follow-up of these patients
(30). (31). One of the two patients in our
study who presented with fulminant hepatic
failure at admission received a liver
transplant, while the other patient recovered
without transplantation with plasmapheresis
and chelation therapy, although the KWI was
above 11. Liver transplantation was
performed in another two patients with
decompensated chronic liver disease during
follow-up.
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In conclusion, WD should be considered in
the differential diagnosis of all liver diseases
ranging from asymptomatic transaminases to

acute liver failure.

When the results of

ceruloplasmin, KF ring and copper excretion
in 24-hour urine are not sufficient for
diagnosis, liver biopsy should be performed
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Covid-19 Enfeksiyonu Sonras: Immiin Trombositopeni
Tanis1 Alan Hastalarin Retrospektif Analizi ve Literatiir
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Retrospective Analysis of Patients Diagnosed with Immune Thrombocytopenia After Covid-19 Infection and Review of

the Literature
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Tiirkiye
Immiin trombositopenik purpura (ITP) olarak bilinen immiin trombositopeni, COVID-19'un énemli bir komplikasyonu olarak
ortaya ¢ikabilmektedir. COVID-19 ile iligkili ITP'yi teshis etmek i¢in kapsamli bir yaklasim gereklidir. Bu ¢alismada COVID-19
PCR porzitifligi sonrasi ilk 60 giin i¢inde ITP tanisi alan 7 hasta sunulmustur. Hastalarin tanidaki medyan trombosit say1s1 16x109/
Ldir. Siddetli hayati tehdit eden kanama yoktu. COVID-19 semptomlarinin baglangicindan ITP tanisina kadar gegen medyan giin
sayisi 21 giin olarak bulundu. Kemik iligi baskilanmasi, mikrovaskiiler trombiis nedeniyle trombosit tiiketimi veya trombositlerin
otoimmiin yitkimi gibi gesitli mekanizmalar COVID-19 iliskili trombositopeni nedeni olabilir. IVIG tedavisine yanit alinmugtir
ancak IVIG sonrast medyan 13 giinde relaps gelismistir. Relaps olan hastalarda kortikosteroid kullanilabilir. COVID-19 sonrasi
hastalarda trombositopeni gelisimi agsindan dikkatli olunmalidir. Yeni tan1 ITP’li hastalarda COVID-19 testi yapilmalidir.
Anahtar Kelimeler: COVID-19, immun trombositopeni, tedavi

Abstract

Immune thrombocytopenia, known as immune thrombocytopenic purpura (ITP), has emerged as a major complication of CO-
VID-19. A comprehensive approach is required to diagnose ITP associated with COVID-19. In this study, 7 patients who were
diagnosed with ITP in the first 60 days after COVID-19 PCR positivity were presented. The median platelet count of the patients at
diagnosis is 16x109/L. There was no severe life-threatening bleeding. The median day from the onset of COVID-19 symptoms to
the diagnosis of ITP was 21 days. Various mechanisms such as bone marrow suppression, platelet consumption due to microvas-
Fatih YAMAN . cular thrombus, or autoimmune destruction of platelets may be the cause of COVID-19-associated thrombocytopenia. Response
Eskisehir Osmangazi Universitesi to IVIG treatment was achieved, but relapse developed in a median of 13 days after IVIG. Corticosteroids can be used in patients
Tip Fakiiltesi Hematoloji Bilim Dali with relapse. Care should be taken in terms of the development of thrombocytopenia in patients after COVID-19. Patients with
Eskisehir, Tirkiye newly diagnosed ITP should be tested for COVID-19.
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Covid-19 Sonrasi Gelisen immun Trombositopeni

1. Giris

SARS-CoV-2 basta pnomoni olmak iizere
genis bir hastalik spektrumuna neden
olmaktadir. ' COVID-19 hastalarinda yapilan
calismalarda trombositopeni orant %12-36
arasinda  bulunmustur. >° Hastalik seyri
esnasinda trombosit sayismm 100-150x10°/L
arasinda oldugu orta derecede trombositopeni
goriilebilir ancak agir trombositopeni nadirdir.
* Kemik iligi baskilanmasi, dissemine
intravaskiiler koagiilasyon (DIK),
mikrovaskiiler trombiis nedeniyle trombosit
titketimi veya trombositlerin otoimmiin yikimi

COVID-19 iliskili trombositopeni nedeni
olabilir. ° Viriis bilesenleri ile trombosit
glikoproteinleri arasindaki molekiiler

benzerlik otoimmiin bir siireci tetikleyebilir.
Bu etkilesim trombosit yikimia neden olan
otoantikorlarin  tiretimini  baslatabilir. ~ *’
SARS-CoV-2 enfeksiyonu sirasinda artan
sitokinler megakaryopoezi inhibe edebilir.
Kemik 1iligi hiicrelerinin veya trombositlerin
viriis  tarafindan ~ (muhtemelen  CD-13
reseptorleri yoluyla) dogrudan enfeksiyonu ve
islevsiz kemik iligi mikro-ortami nedeniyle
trombosit sentezinin inhibisyonu
trombositopeniye neden olabilir.®

Immiin trombositopeni (ITP), trombosit say1s
100x10°/L'nin altinda ve baska bir nedenle
aciklanamayan izole trombositopeni ile
karakterize bir otoimmiin hastaliktir. Klinik
prezentasyon, asemptomatik hastadan hafif
mukokutandz kanamaya ve hatta yasam
tehdit eden ciddi kanamalara kadar heterojen
olabilir. ° ITP, primer bir durum olabilir veya
diger hastaliklara, ozellikle Hepatit B viriis
(HBV), Hepatit C  viris (HCV),
sitomegaloviris (CMYV), Epstein-Barr viriis
(EBV), insan immun yetmezlik viriisii (HIV)
gibi viral enfeksiyonlara sekonder olabilir.
SARS-Cov-2’ye bagli ITP tanimlanan vakalar
vardir., Bu vakalarda ITP, COVID-19
enfeksiyonu seyri sirasinda gelismistir. "
Bizim sundugumuz vakalar ise COVID-19
enfeksiyonu gecirdikten sonra asemptomatik
olduklar1 donemde takiplerinde ITP tanisi
almislardir. Immiin trombositopeni genellikle
trombositopeninin diger olast nedenlerinin
dislanmasina ve tedaviye yanitin
degerlendirilmesine dayanan geriye doniik bir
tanidir. Orta-siddetli COVID-19 hastalarinda
ITP teshisi, Hemafagostik Lenfohistiyositoz

(HLH), DIK, sepsis, antibiyotik kullanimi,
heparin profilaksisi ve tromboembolik olaylar
dahil olmak iizere birden fazla eszamanli
durumun varligi nedeniyle klinisyenler igin
onemli bir tanisal ve terapotik zorluk teskil
etmektedir.

Bu vaka serisinde yeni baslangicli ITP ile
bagvuran ve Oykiide yakin tarihte gegirilmis
COVID-19  enfeksiyonu  oykiisii  olan
hastalarinin klinik 6zellikleri, tani ¢aligmalari,
kan sayimi parametreleri, tedavi stratejileri ve
sonuclart analiz edilmistir. Asemptomatik
COVID-19 hastalarinda da  takiplerinde
immiin trombositopeni gelisebilecegine dikkat
¢ekilmesi amaglanmustir.

2. Gerec¢ ve Yontem

Nisan 2021-Agustos 2021 arasinda ITP tanisi
alan  hastalarin  Oykiilerinde  gegirilmis
COVID-19  enfeksiyonu olan  olgular
calismaya alindi. COVID-19 enfeksiyonu,
nazal ve faringeal siiriintii 6rneklerinin ger¢ek
zamanli ters transkriptaz polimeraz zincir
reaksiyonu (RT-PCR) analizinde pozitif sonug
olarak tanimlandi. ITP tanisindan 6nceki 60
gin igerinde COVID-19 PCR pozitifligi
saptanan hastalar calismaya dahil edildi.
COVID-19 PCR pozitifligi devam eden
hastalar ve COVID-19 agis1  sonrasi
trombositopeni gelisen hastalar c¢alismaya
dahil edilmedi. Hastalar dislandiktan sonra
ITP tanis1 alan 7 hasta bulundu. Trombosit
sayis1 <30x10°/L olan hastalara tedavi verildi.
Hastalardan bilgilendirilmis olur formu alindi.

3. Bulgular

Hastalarin hepsi Favipravir tedavisi almisti.
Yogun bakim yatis1 gerektiren agir COVID-
19 pndémonisi olan hasta yoktu. Higbir
hastanin COVID enfeksiyonu esnasinda
trombositopenisi  olmamustt. ITP  tanisi
esnasinda tiim hastalarin COVID-19 PCR testi
negatifti.  Hicbir hastada mikroanjiopatik
hemoliz saptanmadi ve tan1 esnasinda ve
oncesinde tromboz klinigi yoktu. Hastalarin
ITP tamisindaki fibrinojen degerleri normaldi.
Olgu 2, 6 ve 7°de hafif D-dimer yiiksekligi
saptandi1 (Swrasiyla 1,33, 1,1 ve 2.0 mg/L).
Merkezimizde D-dimer normal araligr 0-0,5
mg/L’dir.
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Vaka serimizde 6 kadin 1 erkek hasta vard.
Medyan yas 56 (37-82)’ydi.  Medyan
trombosit sayisi 16x10°/L (2x10°/L-69x10”/L)
olarak bulundu. Sadece bir hastada tamida
trombosit sayist >30x10°/L’ydi. COVID-19
tanistyla trombositopeni saptanmasi
arasindaki medyan giin sayist 21 giindi.

hasta da 30 giin i¢inde relaps oldu. IVIG
tedavisi sonras1 medyan relaps siiresi 13 giin
olarak bulundu. Relaps olan hastalarda steroid
tedavisi  verildi. = Yedi  hastanmn = 5’1
metilprednizolon sonrasi remisyonda, 1 hasta
ise eltrombopag tedavisi ile remisyondadir.
Hastalardan 1’1 (olgu 3) tedavisiz izlenmistir.

Hastalardan biri 52. giinde tam1 almisti. Hastalarin medyan takip siiresi 12 aydir.

intraven6z immunglobulin (IVIG) tedavisi Tablo-1’de  hastalarin  klinik  6zellikleri

alan 4 hasta oldu. IVIG tedavisine medyan 4.5  goriilmektedir.

glinde tiim hastalarda yanit alindi ancak 4

Tablo 1. Hastalarin klinik 6zellikleri
COVID IVIG Metilprednizo Son
tanmistyla Tamda IVIG sonrasi lon Son takibi ile

Hasta  Yas Cinsiyet  trombositop  trombosit Tedavi relaps tedavi trombosit COVID

No: eni sayisi baslangicin  zamam baslangicinda  sayim tanisi
saptanmasi (x10°/L) dan n sonraki (x10°/L) arasinda
arasindaki sonraki yanit giinii gecen
giin yanit giinii siire (ay)
sayis1

1 38 K 21 3 +/3 10. giin +/5 144 3

2 61 K 20 2 +/3 25.glin +/5 272 6

3 82 E 24 69 - - 95 12

4 58 K 52 16 - +/4 58 13

5% 37 K 10 22 +/6 5. giin +/9 98 13

6* 58 K 15 9 +/6 7.giin +/3 327 12

7 56 K 30 19 - +/3 187 3

* Eski ITP (immiin trombositopeni) tanili hastalar

IVIg dozu: 400 mg/kg/giin/5 giin, metil prednizolon dozu: 1mg/kg/giin

Olgu 1

38 yasinda kadin hasta, bacaklarda petesi ve  Olgu 2

ekimozlar ile acil servise basvurdu. Bilinen
sistemik hastaligt olmayan hastanin fizik
muayenesinde petesi ve ekimozlar diginda
ozellik yoktu. Tetkiklerinde izole
trombositopeni saptandi (3x10%/L). 21 giin
once COVID-19 PCR pozitifligi saptanan
hasta tedavi almig ve 15 giin 6nce normal
trombosit sayimi ile taburcu olmustu. Hastaya
immun trombositopeni (ITP) tanisi ile IVIG
400mg/kg/giin, 5 gin verildi. Viral ve
otoimmiin belirteclerde o6zellik yoktu. IVIG
sonras1 trombosit sayis1 114x10°/L olan hasta
taburcu edildi. 10 gin sonra trombosit
28x10°/L olan hastaya kemik iligi biyopsisi
yapildi. Metilprednizolon 32 mg baslandi.
Aspirasyonda  ve  biyopside  patoloji
saptanmadi. Takiplerinde 4 hafta sonra
trombosit sayist 103x10°/L olan hastanin
steroid tedavisi azaltilarak kesildi.
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61 yasinda kadin hasta, COVID-19 PCR
pozitifliginin 20. giiniinde trombosit 2x10°/L
saptanmas1 iizerine tarafimiza yonlendirildi.
Bilinen sistemik hastaligi  yoktu. Fizik
muayenede bacaklarda petesiler disinda
ozellik saptanmadi. Viral ve otoimmun
belirteclerde 6zellik yoktu. Hastaya ITP tanisi
ile IVIG 400mg/kg/giin/5 glin verildi. IVIG
sonras1 trombosit say1s1 85x10°/L oldu. 25 giin
sonra trombosit sayist 21x10°/L olan hastaya
metilprednizolon 32 mg baslandi. 2 hafta
sonra trombosit 15X10°/L olunca
metilprednizolon 1 mg/kg/giin’e ¢ikild1
Kemik iligi biyopsisinde patoloji saptanmadi.
1 ay sonra trombosit 136x10°/L olan hastanin
tedavisi azaltilarak kesildi.
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Olgu 3

82 yas erkek hasta, diyabet, hipertansiyon,
koroner arter hastaligi, benign prostat
hiperplazisi tanilar1 olan hasta. COVID-19
PCR pozitifligi ile tedavi baglanmasindan 24
giin sonra trombosit 69x10°/L saptandi. Fizik
muayenede Ozellik yoktu. Viral belirtecler
negatif saptandi. Ilagsiz takip edilen hastanin
10 giin sonraki takiplerinde trombosit sayisi
150x10°/L saptandi. 1 ay sonraki takiplerinde
trombosit sayist 64x10°/L olan hasta ilagsiz

olarak takip ediliyor.
Olgu 4
58 yas kadin hasta, COVID-19 PCR

pozitifliginden 52 giin sonra bacaklarda
petesiler ile geldi. Trombosit sayis1 16x10°/L
saptandi. HT disinda sistemik hastalik yoktu.
Fizik muayenede petesiler disinda 0Ozellik
yoktu. Viral ve otoimmun belirteglerde 6zellik
yoktu. Hastaya ITP tanisiyla metilprednizolon
Img/kg/gilin baslandi. 4 gilin sonra trombosit
sayist 145x10°/L’e yiikseldi. Takiplerinde
metilprednizolon dozu azaltilarak kesildi.

Olgu 5

37 kadin hasta, gecirilmis ITP, pulmoner
tromboemboli, sinlis ven trombozu tanilari ile
varfarin tedavisi aliyordu. COVID-19 PCR
pozitifligi saptandiginda  alinan  kan
saymmndaki trombosit sayimi 350x10°/L idi.
Enfeksiyondan 10 giin sonra burun kanamasi
ile bagvurdu. Trombosit 22x10%/L saptand.
Fizik muayenede bacaklarda petesiler disinda
ozellik yoktu. IVIG 400 mg/kg/giin/5 giin
verildi. Tedavi sonrasi trombosit sayisi
40x10°/L olan hasta taburcu edildi. 5 giin
sonra gogiiste ve ekstremitelerde petesiler ile
tekrar yatirild. Trombosit 4x10°/L olan
hastaya metilprednizolon 1 mg/kg/giin ve
eltrombopag 1x50 mg baslandi. Yatisinin 9.
giiniinde trombosit 29x10°/L ile taburcu
edildi. Takiplerinde prednizolon azaltilarak
kesildi. Eltrombopag 1x25 mg/giin ile
tedaviye devam edilmektedir.

Olgu 6

58 yas kadin hasta, ITP ve JAK-2 negatif
polisitemi ile takipliydi. COVID-19 PCR
pozitifligi sirasinda alman hemogramdaki
trombosit sayimi normaldi. 15 giin sonra

ekstremitelerde  ve agiz  mukozasinda
petesiler, sag bacakta ekimoz sikayetleri ile
basvurdu. Trombosit sayist 9x10%/L olmasi
iizerine ITP relaps diisiiniilerek IVIG 400
mg/kg/giin/ 5 gin verildi. IVIG sonrasi
trombosit 50x10°/L olan hasta taburcu edildi.
1 hafta sonra trombosit sayist 1X10%/L ile
gelen hastaya 1 mg/ kg/giin dozunda
metilprednizolon baglandi. Viral belirtegler
negatif saptandi. Kemik ilgi aspirasyon ve
biyopsisinde 6zellik saptanmadi. Anti niikleer
antikor (ANA) 3+ niikleer boyanmas1 olmasi
nedeniyle romatolojiye danigilan hastaya
sitemik lupus eritematozus (SLE) tanisi
konularak hidroksiklorokin tedavisi baslandi.
Takiplerinde steroid dozu azaltilarak kesildi.

Olgu 7

56 yasinda atriyal fibrilasyon tanili kadin
hasta COVID-19 PCR pozitifliginden 30 giin
sonra bacaklarda petesiler ile acile bagvurdu.
Trombosit sayis1 19x10°/L saptandi. Viral ve
otoimmun belirteglerde 6zellik yoktu. Hastaya
ITP tanisiyla metilprednizolon 1 mg/kg/giin
baglandi. 3 giin sonra trombosit sayisi
49x10°/L oldu. Takiplerinde metilprednizolon
dozu azaltilarak kesildi.

4. Tartisma ve Sonuc

COVID-19 seyrinde trombositopeni insidansi
bir ¢alismada %11,8 olarak bulunmustur ve
agir trombositopeni koti prognostik faktor
olarak  bilinmektedir. "> Mikrovaskiiler
trombiis agir vakalarda trombosit
tilketiminden sorumlu olabilir. ITP tiiketim
trombositopenisinden farkli bir antite olarak
hastaligin ~ farkli  evrelerinde  gelisebilir.
Bugiine kadar sik bildirilmemesine ragmen,
SARS-CoV-2 enfeksiyonu sekonder ITP ile
iligkilendirilebilir. SARS-CoV-2'nin otoreaktif
B hiicrelerini uyarmasi ve ardindan trombosit
glikoproteinlerine karsi otoantikor gelismesi
ITP gelisimine neden olabilir. " Literatiirdeki
COVID-19 iligkili trombositopeni vakalarinin
cogunda trombositopeni; COVID-19 PCR
pozitifligi saptandiktan sonraki ilk 10 giinde
veya agir COVID-19 enfeksiyonu seyrinde
goriilmiistir. ' COVID-19 PCR testinin
negatiflesmesi sonrasi [TP gelisen ¢cok az vaka
vardir. " S Bhattacharjee ve arkadaslari
literatiirde COVID-19 sonrast ITP gelistigi
bildirilen 39 hastanin verilerini
incelemiglerdir. COVID-19 semptomlarinin
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baslangicindan ITP tanisma kadar gecen
medyan giin 13 gin bulunmustur ve
cogunlugu ikinci ve {iglincli haftada rapor
edilmistir. Medyan en diisiik trombosit sayisi
5x10°/L idi; sadece 7 hastada (%15,5) en
diisiik say1 20x10°/L'den fazlaydi. ITP tanis:
alanlarin %71°1 50 yag lstiiydii ve %75 orta-
agir COVID-19 enfeksiyonu gegirmisti.
Glukokortikoid ve IVIG tedavilerine iyi yanit
almdigi goriilmistiir. Tan1 aninda vakalarin
%31'inde herhangi bir kanama belirtisi
bildirilmemistir. Hastalarin 4’tinde 60 giinliik
takipte relaps geligmistir.

Bizim hastalarimizda medyan trombosit sayisi
16x10°/L olarak bulunmustur. COVID-19
semptomlarinin baslangicindan ITP tanisina
kadar gecen medyan giin 21 giin bulunmustur.
Literatiirdeki vakalar ile uyumludur. IVIG
tedavisine yanit alinmistir ancak IVIG sonrasi
medyan 13 giinde relaps gelismistir. Relaps
olan hastalarda kortikosteroid kullanilmigtir.
IVIG, hizl1 yanit alinmak istenen vakalarda ilk
tedavi secenegi olarak kullanilabilir. Yanit
alimamayan vakalarda kortikosteroidler ve
trombopoetin reseptor agonistleri
kullanilabilir. Literatiirdeki vakalarda yalnizca
agir trombositopenisi olan vakalar
bildirildiginden orta derecede
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Multiple Myeloma Case with Pericardial Involvement

Perikard Tutulumu olan Multiple Myelom Olgusu
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Multiple myeloma (MM) is an atypical plasma cell dyscrasia in the bone marrow (BM) which accounts for about 10% of all he-
matological malignancies. While extramedullary disease (EMD) is reported at a ratio of 6-20% in MM, cardiac and pericardial
involvement is rare. In the event of cardiac or pericardiac involvement, on the other hand, progression into cardiac tamponade
takes place in 60% of the patients. We will present a very rare case of recurrence with pericardial involvement after autologous
stem cell transplantation
Keywords: Multiple myeloma, relapse, pericardial involvement

Multipl miyelom (MM), tiim hematolojik kanserlerin yaklagik %10"unu olugturan kemik iliginin atipik plazma hiicre bozuklugu-
dur. MMda ekstramediiller hastalik %6-20 oraninda gériiliirken kardiyak ve perikardiyal tutulum varlig: ise nadirdir. Kardiyak
veya perikardiyal tutulum meydana geldiginde, kalp tamponadina ilerleme hastalarin %60'1nda gergeklesir. Biz de otolog kok
hiicre nakli sonrasi ¢ok nadir gériilen perikard tutulumu ile niiks olan olguyu sunacagiz.

Anahtar Kelimeler: Multiple myelom, relaps, perikardiyal tutulum
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Multiple Myeloma Case with Pericardial Involvement

1. Introduction

Multiple myeloma (MM) is an atypical
plasma cell dyscrasia in the bone marrow
(BM) which accounts for about 10% of all
hematological malignancies (1). While
extramedullary disease is reported at a ratio of
6-20% in MM, cardiac and pericardial
involvement is rare (2). In the event of

A 56-year-old female patient who had been
during her workup, immunoglobulin G (IgG)
level was 9,840 mg/dL. and monoclonal
gammopathy was determined through serum
protein electrophoresis. BM biopsy revealed
CD138 positive diffuse plasmacytoid cell
infiltration with a cytogenetic analysis of 70-
72, XXXX, + der(1) del(1) (p36) x 4, + der(1)
del(1)(q25), -1, +2, -445+5+6,-7,-
8,der(9)(q?), -10, -13, -14, +15, +20, -21, -
22[cp3]/46 XX[8]. PET-CT scan
demonstrated increased enhancement in the
lesion of 4 x 2.5 cm located at corpus
pancreatis (SUV Max:10). Tru-cut biopsy was
performed on the lesion identified at the
pancreas, results of which were consistent
with plasmacytoma. The patient was initiated
on bortezomib, cyclophosphamide,
dexamethasone chemotherapy. Concomitant
with the second cycle, radiotherapy targeting
her pancreatic plasmacytoma was
administered. As the patient was unresponsive
subsequent to the 4th cycle, she was shifted to

bortezomib, lenalidomide, dexamethasone
(VRA) treatment. After 3 cycles of VRd, she
underwent autologous stem cell

transplantation (ASCT). On Day 98 of ASCT,
whole-body MRI scan revealed masses with
irregular boundaries, one at the L3-S1 level
and at a size of 88x40x38 mm. The patient
was initiated on radiotherapy and carfilzomib,
lenalidomide, dexamethasone  treatment
concomitantly. During her follow-ups, a total
of 5 nodular immobile masses at a size of 2-3
cm were detected; located on her chest. Upon
the pre-diagnosis of skin involvement, skin
biopsy was planned but could not be

performed due to thrombocytopenia. In
further follow-ups, the patient developed
hypotension and decreased

electrocardiography voltage and shortness of
breath. As pericardial effusion was noted on
her thoracic tomography (Figure 1la).
Therefore an echocardiogram was taken
which indicated pericardial effusion of 22 mm
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cardiac or pericardiac involvement, on the
other hand, progression into cardiac
tamponade takes place in 60% of the patients
(3-4).

2. Case Report

surrounding the anterior wall, 12 mm at the
posterior, 27 mm at the apex, and 35 mm
adjacent to the right ventricle. Thus,
pericardiocentesis was applied to drain out
650 cc of hemorrhagic fluid. A peripheral
smear was prepared from her
pericardiocentesis sample which included
atypical plasma cells, and results from the
flow cytometric analysis was consistent with

MM involvement (Figure 1b and lc).
Radiotherapy was administered for her
plasmacytomas, followed by

cyclophosphamide, vincristine, doxorubicin,
and dexamethasone (CVAD) chemotherapy.
(Informed consent was obtained from the
patient).

Figure 1a. Appearance of pericardial fluid on thoracic
tomography

S oy

Figure 1b. Peripheral smear from pericardial fluid
sample.
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Figure 1c. Flow cytometric analysis of pericardial
fluid sample.

3. Discussion

Among all MM cases, cardiac involvement
occurs in less than 1% and cardiac tamponade
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is even more infrequent (5). By now, there
have been approximately 29 documented
cases of this complication. Our case is one of
those rare occasions. In new case series it has
been reported that 57.5% of the patients were
lost within the 15 months of first admission
(4). Likewise, our case was also lost in about
17 months after her diagnosis. The treatment
options beyond the fluid drainage includes

chemotherapy and steroid combinations,
pericardial radiation therapy, and
intrapericardial injection of

sclerosing/chemotherapeutic agents (5). Our
patient had only partially responded to
pericardiocentesis, radiotheraphy, and
systemic chemotherapy, and then was lost to
sepsis and disease progression.

ulasilabilir.
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Abstract

Tumor-induced osteomalacia (TIO) is a paraneoplastic condition in which a tumor, usually of mesenchymal origin, causes osteo-
malacia often by producing Fibroblast Growth Factor-23 (FGF-23). FGF-23 induces hypophosphatemia through its phosphaturic
action. Case Presentation: A 65-year-old male patient presented with complaints of muscle weakness, difficulty walking and severe
bone pain. His medical history included distal gastrectomy for a moderate-risk gastrointestinal stromal tumor (GIST) of 4 cm in
diameter, Billroth II antecholic gastroenterostomy and subsequently total thyroidectomy for Stage 1 multicentric micropapillary
carcinoma (CA). Widespread lesions detected on bone scintigraphy were considered as bone metastases of GIST. Laboratory in-
vestigations revealed the following results: calcium (Ca): 8.3 mg/dL; phosphate (P): 1.5 mg/dL; Parathormone (PTH): 75 pg/mL;
25-OH vit D3: 31 ng/mL; 1-25-(OH)2 vit D3: 36 pg/mL; creatinine: 0.75 mg/dL; ALP: 109 IU/L, urine phosphate: 2.54 g/day. His
hypophosphatemia was considered to be most probably due to TIO induced by bone metastases of GIST. Since it was not possible
to remove the metastases, the patient was started on oral phosphate and calcitriol therapy. However, despite an improvement in
Ca levels after the initiation of the treatment, P levels persisted around 2 mg/dL. After one year of treatment, an ulcer developed
on his right first toe, which was excised and identified as “extraskeletal myxoid chondrosarcoma” on pathological examination.
Following excision of the tumor, the patient’s Ca and P values returned to normal range. The development of TIO in the presence
of a GIST and thyroid CA is an unusual occurrence. As a matter of fact, the cause of hypophosphatemia was TIO which induced
by a third primary tumor in this patient. To the best of our knowledge, TIO due to a third primary tumor is the first and only case
in the literature. Another primary tumor focus should be suspected and carefully investigated if the patient already has a primary
tumor and that tumor is not among those frequently inducing TIO.

Keywords: Third primary tumor, tumor-induced osteomalacia, hypophosphatemia, hypophosphatemic osteomalacia

Tiimoérle iligkili osteomalazi (TTO), genellikle mezenkimal kaynakli bir tiimériin siklikla Fibroblast Biiyiime FaktoriiX23 (FGF-23)
iireterek osteomalaziye neden oldugu paraneoplastik bir durumdur. FGF-23, fosfatiirik etki ile hipofosfatemiye neden olur.Olgu:
Altmisbes yasinda erkek hasta, kas giigsiizliigii, zor yiiriime ve siddetli kemik agrilar: sikayetleri ile bagvurdu. Tibbi 6ykiisiinde: 4
cm gapta orta riskli gastrointestinal sistem stromal timér (GIST) sebebiyle distal gastrektomi, Billroth 2 antekolik gastroenteros-
tomi ve sonrasinda Evre 1 multisentrik mikropapiller karsinom (CA) sebebiyle total tiroidektomi operasyonlar: mevcuttu. Kemik
sintigrafisindeki yaygin lezyonlar1 GIST’in kemik metastazi olarak kabul edilmisti.Laboratuvar tetkiklerinde: Kalsiyum (Ca):8.3
mg/dL, fosfor (P): 1.5 mg/dL, parathormon (PTH): 75 pg/mL, 25-OH vit D3: 31 ng/mL, 1-25-(OH)2 vit D3: 36 pg/mL, kreatinin:
0.75 mg/dL ALP: 109 IU/L, idrar fosforu: 2.54 gr/giin idi. Hastanin hipofosfatemisinin olas1 sebebi GIST kemik metastazlarina
bagli olarak geligmis TIO’ye bagh oldugu diisiiniildii. Metastazlarin cerrahi olarak ¢ikartilmast miimkiin olmadigindan, hastaya
oral fosfat ve kalsitriol tedavisi baglandi. Ancak tedavi baslandiktan sonra Ca diizeyleri diizelmesine ragmen, P diizeyleri yaklagik 2
mg/dl diizeylerinde seyretti. Tedavi baslandiktan bir yil sonra sag ayak birinci parmaginda tilser gelismesi tizerine, bu lezyon eksize
edildi ve patoloji sonucu “ekstraskeletal miksoid kondrosarkom” olarak raporlandi. Timériin eksizyonu sonrasinda Ca ve P deger-
leri tamamen normale geldi. GIST ve tiroid CA ile TIO gozlenmesi genellikle beklenilen bir durum degildir. Nitekim hipofosfatemi
sebebi olarak, hastamizda iigiincii primer tiimére bagh olarak geligmis bir TIO tespit edildi. Ugiincii primer tiimére bagh olarak
gelisen TIO bildigimiz kadariyla literatiirde ilk ve tek olgudur. Eger hastada halihazirda primer bir tiimér var ve bu tiimér TIO’ye
sik neden olan tiimérlerden degilse, bagka bir primer timér odaginin olup olmadig: dikkatle aragtirilmahdir.

Anahtar Kelimeler: Ugiincii primer tiimér, tiimér iligkili osteomalazi, hipofosfatemi, hipofosfatemik osteomalazi
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1. Introduction

Oncogenic osteomalacia, also known as
tumor-induced osteomalacia (TIO), is a
paraneoplastic disorder often caused by a
bone or soft tissue tumor that secretes
fibroblast growth factor-23 (FGF-23), a
phosphaturic protein, leading to the signs and
symptoms of osteomalacia (or rickets)l. The
mean age of onset is 40 to 45 years.
Phosphaturic mesenchymal tumor, mixed
connective type (PMT-MCT) is a rare
mesenchymal tumor which is most frequently
associated with TIO. The majority of PMT-
MCTs are benign, slowly growing
polymorphic neoplasms and the time from
onset of symptoms to definitive diagnosis
usually is longer than 2.5 years1,2. It has been
reported that about 56% of these tumors are
located in the lower extremities and 31% in
the head region3. Colon, prostate, ovarian,
lung cancers, osteosarcoma and spindle cell
sarcoma are other tumors that can rarely cause
TIO4,5.

Hypophosphatemia, phosphaturia, and low or
inappropriately normal serum calcitriol levels
are observed in TIO2,6. FGF-23 reduces
reabsorption of phosphate from renal tubules
and production of 1,25-dihydroxyvitamin D3
in the kidney via FGF receptor-1 (FGFR-1)
signaling7. The resulting hypophosphatemia
leads to bone pain, muscle weakness,
rickets/osteomalacia and fractures.
Pathological fractures have been reported to
occur most commonly in vertebrae, ribs,
femur and pelvisS.

As patients with X-linked hypophosphatemia

(XLH), autosomal dominant
hypophosphatemic rickets (ADHR) and
autosomal  recessive  hypophosphatemic

rickets (ARHR) also have increased serum
FGF-23 levels, these diseases need to be
differentiated from TI09,10. Compared to
patients with XLH, clinical manifestations of
patients with TIO are usually more severe,
which may be related to more severe drops in
serum phosphate and calcitriol levels. The
presence of a previously normal serum
phosphate level in an affected patient often
supports the diagnosis of TIO11. If the
diagnosis remains uncertain, genetic testing
may be done for XLH, ARHR and ADHR.
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Until the underlying tumor is identified, other
disorders causing renal phosphate wasting
should also be considered in the differential
diagnosis12.

The only definitive treatment of TIO is the
resection of the tumor. Since the tumors are
typically small in size and can be anywhere in
the body, locating them on X-ray images is
challenging. Therefore, whole body magnetic
resonance imaging (MRI), 11lindium-
pentetreotide  scintigraphy,  18F-Fluoro-2-
deoxy-glucose positron emission
tomography/computed tomography (FDG-
PET/CT) and Gallium-68 (Ga68)-DOTA-
TATE PET/CT may be wused when
necessaryl,3,8. Despite the availability of
various diagnostic tools, localization of the
culprit tumor can only be achieved in 65-80%
of patients. In general, serum levels of FGF-
23 decrease to normal, biochemical
abnormalities improve rapidly and bone
disease resolves within a period of 6 to 12
weeks following tumor resection2,6,13.

However, pharmacological therapy is required
when the tumor cannot be localized. The goals
of treatment are to try to achieve normal
serum phosphate, alkaline phosphatase (ALP)
and parathormone (PTH), manage bone pain,
address mobility limitations and treat
fractures. Oral calcitriol and oral phosphate
have been traditionally used for the treatment
of TIO. Calcitriol is usually administered as
0.5 to 1 mcg/day (15-60 ng/kg/day) in two
divided doses and phosphate is given as 1 to 2
g daily (15-60 mg/kg/day) elemental
phosphate in three to four divided doses.
Since abdominal pain and diarrhea commonly
occur with phosphate treatment, doses should
be increased by up-titration. Serum phosphate,
calcium, creatinine, bone-specific ALP, 24-
hour urinary calcium, and PTH levels should
be assessed at least every six months in
patients receiving treatment with phosphate
and calcitriol. Patients should be followed on
a regular basis since toxicity manifested by
hypercalcemia and hyperphosphatemia may
occur suddenly in a patient who has been
stable for many years11.

If the tumor cannot be identified or removed,
medical therapy is continued indefinitely. It
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would be appropriate to
localization investigations  at
intervals after starting drug therapy.

repeat tumor
different

The best of our knowledge, this case is that it
was the first TIO case developed due to the
third primary tumor in the literature. For this
reason, we wanted to publish this case to draw
attention to this rare condition.

2. Case Presentation

A 65-year-old patient was referred to our
clinic from the oncology department in 2015
because of hypophosphatemia. His complaints
were muscle weakness, difficulty walking and
bone pain. The patient was taking
Levothyroxine 150 mcg/day for
hypothyroidism due to thyroidectomy and
alendronate 70 mg weekly orally for
osteoporosis. He had a history of distal
gastrectomy and Billroth II antecholic
gastroenterostomy in 2011, with a pathology
report of a moderate-risk gastrointestinal
stromal tumor (GIST) of 4 cm in diameter. He
also had a history of total thyroidectomy in
2013 due to FDG uptake by the thyroid gland
on PET-CT scan which was requested by the
oncology department for staging and follow-
up purposes, and Stage 1 multicentric
micropapillary carcinoma (CA) was reported
by the pathologist. The patient has been
experiencing bone pain since 2013 when
extensive lesions were detected on bone
scintigraphy, which were considered by the
oncology department to be consistent with
metastasis. During that period, he was
followed by oncologists for metastatic GIST
and started on alendronate therapy because of
established osteoporosis. A PET-CT scan in
2015 showed diffuse FDG uptake in the
middle portion of the right clavicle and on the
right side of the ribs and a mass (16x12 mm)
showing increased FDG uptake in the right
adrenal gland was also considered as
metastasis by the oncologists. On bone
scintigraphy from 2015, minimally increased
activity was observed as multiple foci in the
left frontoorbital, occipital and parietal bones
in the cranium; the medial segment of the
right clavicle; in both hemithorax ribs; left
lateral segment of the sacrum, the tarsal bones
of the right foot and first metatarsophalangeal
joint. These findings were first considered to
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be consistent with bone metastasis and despite
the disappearance of some foci compared to
bone scintigraphy from 2014, they were
identified as progression due to the presence
of new foci in both hemithoraxes.

At the time of his initial presentation in
January 2015, physical examination showed
that his general condition was fair, his blood
pressure was 110/70 mmHg, pulse was 80
beats/minute and rhythmic and lung sounds
were normal, and he was walking with
assistance. An incision scar over the abdomen
and a thyroidectomy scar on the neck were
observed. Biochemistry results were as
follows: Ca: 8.3 mg/dL (ref. range: 8.5-10.5
mg/dL), P: 1.5 mg/dL (ref. range: 2.5-4.5
mg/dL), PTH: 75 pg/mL (ref. range: 15-65
pg/mL), 25-OH vit D3: 31 ng/mL (ref. range:
20-50 ng/mL) 1-25 (OH)2- vit D3: 36 pg/mL
(ref. range: 18-64 pg/mL), urea: 32 mg/dL
(20-40 mg/dL), creatinine: 0.75 mg/dL (ref.
range: 0.6-1.2 mg/dL), sodium: 145 mmol/L
(ref. range: 135-145 mmol/L), potassium: 4.3
mmol/L (ref. range: 3.5-5 mmol/L), AST: 14
IU/L (ref. range: 5-34 TU/L), ALT: 10 IU/L
(ref. range: 3-42 TU/L), ALP: 109 IU/L (ref.
range: 40-129 IU/L), TSH: 0.71 mIU/mL (ref.
range: 0.27-4.2 mIU/mL), free T4: 1.22 ng/dL
(ref. range: 0.93-1.7ng/dL), Thyroglobulin:
<0.2 ng/mL (ref. range: 0.2-0.3 ng/mL), Anti-
Tg:<10 ng/mL (ref. range: :<10 ng/mL) .

While the 24-hour wurinary phosphate
excretion measured in 2018 and 2019 was
low, tubular phosphate reabsorption was
found to be high (Table 1).

Serum metanephrine and normetanephrine
and basal cortisol levels and aldosterone/renin
ratio were in normal range. His adrenal mass
was classified as a non-functioning
incidentaloma. Celiac tests (tissue
transglutaminase IgA, IgG, anti-endomysial
antibodies IgA and IgG) were negative. A L1-
L4 T-score of -2.3 (consistent with
osteopenia) was found on a DXA scan
obtained while he was receiving alendronate
therapy, which was initiated by an external
center. The patient was started on treatment
with oral phosphate, calcium and 25-OH vit
D3. Bisphosphonate therapy was discontinued
and the patient was asked to return for follow-
-up every month. His symptoms started to
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improve with this treatment. At 6 months after
starting treatment, he had virtually no
complaints with improvement of clinical
symptoms and he was able to walk without
help. However, his phosphate levels did not
exhibit a significant improvement. At 12
months of treatment, 25-OH vitamin D3 was
stopped and calcitriol was started on
30.03.2016 due to persistently low phosphate

levels despite oral phosphate and 25-OH
vitamin D3 treatment. In 2019, the patient
presented to the orthopedics clinic for an ulcer
on his right toe. An MRI scan showed an iso-
hyperintense ~ well-defined lesion area

(approximately 2.5x4 c¢m in size) on the T2A
sequence at the sole of the right foot, located
under the first metatarsal bone (Figures a, b,

c).

Figure 1a

Figure 1b

Figure 1¢

An iso-hyperintense well-defined lesion on MRI T2A sequence at the sole of the right foot, located under the first
metatarsal bone area (approximately 2.5x4 cm in size).
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On 26.11.2019, PET scans showed increased
FDG uptake (max. SUV: 3.8) in a soft tissue
lesion adjacent to the proximal phalangeal and
metotarsophalangeal joint of the right first toe,
FDG-negative lesions in the liver and a FDG-
positive (max. SUV: 5.3) lesion in the right
adrenal gland. Preliminary diagnoses of acral
metastasis and osteomyelitis were considered
by the orthopedists. This lesion in the right toe
which also showed activity on 2014 bone
scans was not excised because it was
evaluated as metastasis. However, the patient
was operated on 28.11.2019 with the decision
of the hospital council since osteomyelitis and
GIST tumor metastasis were deemed unlikely
based on his laboratory and clinical findings
and the mass lesion located in his right toe
was excised. Pathological examination
revealed extraskeletal myxoid carcinoma with
a tumor size of 3x1.7x4 cm.

A postoperative whole body bone scan
showed increased osteoblastic activity in the
cranium, which was focal and most prominent
in the left occipital region as well as focal,
moderately increased activity in the
superolateral segment of the left orbit and
slightly increased, diffuse osteoblastic activity
in the upper neighborhood of the right orbit,
slightly increased osteoblastic activity in all
costae, increased osteoblastic activity in the
sacroiliac  joint  bilaterally,  increased
osteoblastic activity in the thoracic (T)11, L1
and L3 vertebrae, increased osteoblastic
activity in the lateral portion of the right
scapular spine, inferior segment of the left
humeral head, superior segment of the left
trochanter minor and right femoral neck,
slight-to-moderate increase in osteoblastic
activity in the maxillary region, and
moderately increased osteoblastic activity in
the lateral segment of the anterior tubercle of
the right tibia. These findings were evaluated
by the radiologist as bone metastases of the
primary disease most probably and changes
secondary to oncogenic osteomalacia were
considered less likely (Figures-2a and 2b).
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Figure 2a

Increased osteoblastic activity in the T11, L1 and L3
vertebrae; lateral portion of the right scapular bone;
inferior segment of the left humeral head; superior
segment of the left trochanter minor and right femoral
neck; slight-to-moderate increase in osteoblastic activity
in the maxillary region and moderately increased
osteoblastic activity in the lateral segment of the anterior
tubercle of the right tibia.

Figure 2b

Multiple foci of increased osteoblastic activity uptake: in
the left frontoorbital, occipital and parietal bones in the
skull; medial segment of the right clavicle; on both
hemithorax ribs; left lateral part of the sacrum; in the
tarsal bones of the right foot and the first
metatarsophalangeal joints.
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During  postoperative  follow-up,  oral
phosphate therapy was discontinued since the
patient’s serum phosphate level was increased
up to 3.9 mg/dL two months after the surgery.
Treatment with oral calcium and calcitriol was
stopped due to elevation of calcium level up
to 10.2 mg/dL eight months after the
operation. Currently, the patient is followed
routinely free of medication and his calcium
and phosphate levels are normal.

3. Discussion

At the time of our patient’s first presentation
to our clinic with severe signs of
osteomalacia, he had a history of two primary
tumors including a differentiated thyroid
tumor and a GIST. Assuming the risk of bone
metastasis was very low due to the fact that
thyroid CA was a stage 1 tumor with low risk,
the appearances in the bone were considered
to be consistent with bone metastasis of GIST.
Initially, TIO was considered in this patient
since he had clinical manifestations of new-
onset hypophosphatemia and osteomalacia
without prior history and clinical symptoms
thereof. TIO associated with thyroid CA and
GIST has not been previously reported in the
literature. However, the patient was kept
under observation due to the presence of these
two tumors and failure to locate any other
tumor keeping in mind the clinical suspicion
of another possible tumor.

Elevated FGF-23 is detected in XLH, ADHR,
ARHR, McCune-Albright Syndrome,
Epidermal Nevus Syndrome and Type 1
Neurofibromatosis Syndrome, all associated
with  hypophosphatemia. All of these
conditions are included in the differential
diagnosis of TIO but further investigations for
these disorders were not deemed necessary for
two reasons: firstly, because of recent
development of hypophosphatemia with no
previous laboratory  data indicating
hypophosphatemia and secondly, other
clinical components suggestive of McCune-
Albright Syndrome, Epidermal Nevus
Syndrome and Type 1 Neurofibromatosis
Syndrome were absent. Ultimately,
improvement of his signs and symptoms and
laboratory tests following tumor excision led

us to exclude these hereditary conditions in
the differential diagnosis.

Fanconi syndrome is a condition that should
be considered in the differential diagnosis of
TIO because it can cause chronic
phosphaturia. Isolated hypophosphatemia is
uncommon and other electrolytes are also lost
in Fanconi syndrome. This diagnosis was
ruled out due to the absence of phosphaturia
and other electrolyte disturbances in our
patient.

FGF-23 testing is unavailable in our hospital.
As a matter of fact, TIO was considered right
from the start in our patient but no tumor
focus could be identified which could then be
removed. Since FGF-23 testing would not
help tumor localization except for confirming
the diagnosis of TIO and would provide no
additional benefit for the follow-up of the
patient, no attempt has been made to send for
FGF-23 testing at an external center.

At the initial presentation, our patient had
intolerable bone pain and was unable to walk
without assistance. Shortly after starting
conventional osteomalacia treatment (oral
phosphate and calcitriol), his clinical
symptoms improved dramatically but his
phosphate levels did not improve completely
and persisted around 2 mg/dL.

Our patient has been started on oral
bisphosphonate (alendronate) treatment before
presenting to our clinic. It was thought that
this treatment was prescribed because of
osteoporosis detected on DXA (dual-energy
X-ray absorptiometry) scan. Bisphosphonates
are the first-line agents for the treatment of
male osteoporosis and among them,
alendronate is the most commonly used
bisphosphonate14. At our hospital, osteopenia
was detected on DXA scan. Bisphosphonates
are frequently used for bone pain associated
with metastatic tumors. However, parenteral
bisphosphonates such as pamidronate and
zoledronate are mostly used for this
indication15,16. Bisphosphonates can also be
used to reduce bone pain from metastatic
GIST but zoledronic acid is the recommended
bisphosphonate for this condition16,17.
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Bisphosphonate therapy has no place in the
treatment osteomalacia. Upon the diagnosis
of TIO, no progression of bone loss was
detected during follow-up bone densitometry
after discontinuation of alendronate therapy
and initiation of conventional osteolamacia.

A new treatment option for TIO is burosumab,
an anti-FGF-23 monoclonal antibody, which
has been to be used as monotherapy in this
indication. As of June 2020, burosumab has
been approved by the US Food and Drug
Administration (FDA) for use in patients
diagnosed with TIO induced by curatively
unresectable tumorsl8. Burosumab is not
associated with potential side effects that
occur with oral phosphate and calcitriol use
which were previously first-line
treatment10,19. Since burosumab is a newly
approved agent with no sufficient experience
in this indication and it is currently not readily
accessible, we still need to follow traditional
treatment methods for the management of
TIO.

When a non-healing ulcer newly developed on
our patient’s foot, the mass in that area was
excised and identified as extraskeletal myxoid
chondrosarcoma. As in our patient, tumors
causing TIO are usually of mesenchymal
origin and almost all of them are benign,
slowly growing tumors with an indolent
coursel,2.

In this patient, the cause of hypophosphatemia
was identified as TIO that developed as a
result of a third primary tumor. He also had
two other primary tumors which were not
demonstrated to be associated with TIO. After
removal of the last detected tumor, his clinical
symptoms improved which was reflected by
an improvement in quality of life, as observed
by reduced bone pain and walking without
help. At the same time, he no longer needed to
continue treatment with oral phosphate and
calcitriol he has been receiving, further
improving his quality of life. This highlights
the importance of investigating a newly
developed tumor focus even when there are
two primary tumors at hand. Our patient has
become able to live his remaining years more
comfortably.

This case underscores the challenging and
often difficult diagnosis of TIO. In our

opinion, the take home message from this case
is that in a patient with TIO, another primary
tumor focus tumor should be carefully
investigated in the presence of a primary
tumor that is not the associated with TIO.

Note

This case was presented as a poster (Poster No:
27) by Hiinkar AGGUL, MD at the Postgraduate
Training  Course  (Endokurs-5)  held in
Antalya/Turkey between November 10 and 14,
2021.
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Cilt Mikrobiyotas1 ve Yara Tedavisine Etkisi

Skin Microbiota and Effect on Wound Treament

Pinar Yildiz

Eskisehir Osmangazi Universitesi Tip 2
Fakiiltesi, Genel Dahiliye Bilim Dal, Ozet

Eskisehir, Tirkiye

Mikrobiyota, giiniimiizde insan viicudunda yasamsal fonksiyonlarin hemen hemen tamaminda etkisi oldugu diisiiniilen mikroor-
ganizma toplulugudur. Viicutta bagirsak mikrobiyotas: gerek sayisal olarak gerek ise ¢esitlilik agisindan mikroorganizmalarin en
yogun bulundugu bolgedir. Bu nedenle de ¢alismalarin bityiik bir boliimii bagirsak mikrobiyotas: tizerine yapilmustir. Cilt mikro-
biyotas1 da tipki bagirsak gibi dis gevreden direkt olarak etkilenmektedir. Derinin fiziksel bariyer fonksiyonunda ve deri immuni-
tesinde onemli bir rol oynamaktadir. Mikrobiyotada gesitli faktorlerin etkisiyle olan degisim disbiyozis olarak adlandirilmakta ve
bazi hastaliklarla iligkisi oldugu diigiiniilmektedir. Kronik yara, normal iyilesme fazlari ve siiresinde iyilesmeyen ve tedaviye yaniti
koétii olan yaradir. Kronik yaralar sisteme ciddi bir yiik olusturmakta, morbidite ve mortaliteyi arttirmaktadir. Yara tedavisi saghk
bakiminin bir pargasidir ve hasta, yakinlari, hekim, saglik ¢alisanlar1 ve saglik sistemini maddi ve manevi zorlamaktadir. Kronik
yaralarin etkin tedavisine yonelik arayislar devam etmektedir. Tedavide yaranin kroniklesmesinin 6niine gegilmesi i¢in iyilesmeyi
hizlandiracak ve komplikasyonsuz kapanmasina faydas: olabilecek yontemler kullanilmaktadir. Cok sayida ¢alismada disbiyozi-
sin diizeltilmesini hedefleyen tedavilerin iyilestirici rolii tartisilmaktadir. Bu tartismalar kronik yara tedavisiyle de ilikili olarak
siirmektedir. Bu derlemede cilt miktobiyotasi, yara iyilesmesindeki fonksiyonu ve kronik yara tedavisindeki rolii giincel literatiir
1s1g1inda degerlendirilmistir.

Anahtar Kelimeler: Yara iyilesmesi, Mikrobiyota, Cilt Mikrobiyotasi, Bagirsak Mikrobiyotas:

Abstract

Today, microbiota is a community of microorganisms that are thought to have an effect on almost all vital functions in the human
body. In the body, the intestinal microbiota is the region where microorganisms are most concentrated in terms of both amount
and diversity. For this reason, most of the studies have been conducted on the intestinal microbiota. The skin microbiota is directly
affected by the external environment as much as the gut, and plays an important role in the physical barrier function of the skin
and skin immunity. The change in the microbiota due to various factors is called dysbiosis, and is thought to be associated with
some diseases. A chronic wound has a poor response to treatment, as a result of which the healing process takes longer than expe-
cted, and the recovery is not always a success. Chronic wounds are a serious burden on the health system, and increase morbidity
and mortality. Wound treatment is a part of healthcare, and it encumbers the patient and their next of kin as much as physicians,
health workers and the health system both financially and emotionally. Research on effective treatment of chronic wounds has
been continuing. In this treatment, various methods are used to accelerate the healing process and to promote the closure of
the wound without intractability so that the chronicity of the wound can be prevented. Many studies discuss the curative role
of treatments aimed at correcting dysbiosis. The applicability of the same treatment in relation to chronic wound is still a matter
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Mikrobiyota ve Yara Tedavisi

1. Cilt Mikrobiyotasi ve islevleri

Mikrobiyota, insan viicudunda yer alan
mikroorganizma  popiilasyonun  tlimiine
verilen genel isimdir. Mikrobiyom ise, bu
mikrobiyotanin  genetik  materyalini  ve
bulundugu ekosistemi de dahil eden bir
terimdir (1). Tim bu ekosistem bir denge
halinde yasamaktadir. Mikrobiyota igerigi,
insanin  yasamda  varligim1  slirdiirmeye
basladig1 anne karnindaki ilk giinden son gline
kadar dinamik olarak degisir ve bu
degiskenligi dogum sekli, genetik, beslenme,
yasam tarzi, ¢evre, stres, aligkanliklar, hayvan
temasi basta olmak iizere ¢ok sayida etken
tarafindan belirlenmektedir (2, 3). Viicudun
her bolgesinde mikrobiyota kompozisyonu,
ayr1 say1 ve icerikte mikroorganizma ve sayica
insan hiicrelerinin yaklasik 1.3 katidir. (4). Bu
mikroorganizmalarin konakg¢iya yararli ve
zararli potansiyel etkileri saglik i¢in olumlu ve
olumsuz etkilere neden olabilmektedir.

Cilt, insan viicudunun en biiylik organi olarak
kabul edilmektedir ve en 6nemli fonksiyonu
fiziksel ve kimyasal bariyer 6zelligi ile kiginin
dis etkenlerden korunmasinin saglanmasidir.
Insan viicudunda hem bireysel hem de
anatomik farkli bolgelerde cilt mikrobiyotasi
farkli say1 ve gesitlilikte mikroorganizma
icermektedir. Deride yaklagik cm2 basina 1
milyonun {iizerinde bakteri bulunmaktadir.
Bunun yaninda daha az sayida olmakla
birlikte mantar  ve parazitler de
bulunabilmektedir. Cilt mikrobiyotasinin %90
kadarini Actinobacteria, Firmicutes,
Proteobacteria ve Bacteriodes
olusturmaktadir. Deride en ¢ok bulunan ve
kiiltirde en ¢ok iireyen tir Firmicutes
filumundan Staphylococcus epidermidis’tir.
Cilt mikrobiyotasin de en sik olan mantar
cinsi Malassezia. olup Cryptococcus ve
Candida en baskin diger mantarlardir. Cilt
hastaliklarinda, bakteri ve mantar
kompozisyonunda  degisimler  olabildigi
gosterilmistir. Her bir mikroorganizmanin ayri
islevi vardir ve cilt pH dengesi, cildin
hidrasyonu, cidin nem dengesi ile mikrobiyota
kompozisyonu arasinda iliski bulunmaktadir
ve cilt-immiin sistemn arasinda da bir iliski
oldugu gosterilmistir. (5).
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Cilt mikrobiyotas1 kompozisyonunu igerik ve
sayisal olarak etkileyen konak ile ilgili olan ve
cevresel faktorler bulunmaktadir. Yas ve
yaslanma, cinsiyet, genetik, altta yatan
hastalik Gykiisii konak ile ilgili faktorlerdir
(5). Cilt mikrobiyoytasinda  bireysel
farkliliklar ‘parmak izi’ tanimi kullanilacak
kadar ozgiin olabilmektedir. Yasam alan,
meslek, yasam tarzi, aligkanliklar, ilaglar,
kozmetik iiriinler de baslica digsal etkenlerdir.
Bunun yaninda viicudun farkli bolgelerinde
derinin nem, kil dagilm ve ylizey
Ozelliklerine gore mikrobiyota kompozisyonu
degismektedir (6). Mikrobiyota, keratinositler
basta olmak tiizere iliskili diger hiicreleri de
etkileyerek hiicresel immun cevap ve sitokin
yanitinda rol oynar. Mikrobiyota
kompozisyonu direkt olarak antimikrobiyal
peptit ve bakteriosin salgilayarak patojen
mikroorganizmalarin ~ kolonizasyonunu da
onler. Ozellikle S. epidermidis’in S. aureus
gibi patojenlerin kolonizasyonunu Onledigi
bilinmektedir (7). Diger taraftan cilt
mikrobiyotas1 regiilator T hiicreleri aracili
proinflamatuar immiin cevaba da katki saglar
(5). Derideki kil folikiilleri, sebase bezler ve
ter bezlerinin kendi mikrogevrelerine 6zgii
mikrobiyotalari ile lokal ve sistemik immunite
tizerine etki gosterdigi debildirilmistir (8).

Mikrobiyota dengesinin konakg¢iya ait ve/veya
cevresel faktorler bagli bozulmasi disbiyozis
olarak tanimlanmaktadir. Disbiyozis bir ¢ok
hastalikta (inflamatur bagirsak hastaliklari,
otizm spektrum bozukluklari, otoimmun
hastaliklar, obezite, kanser ve metabolik
sendrom) olarak tanimlanmis olup, heniiz
neden sonug iligkisi aydinlatilamamistir.
sayilabilir. Cilt mikrobiyotasinda disbiyozis
ile 1iligkili olarak tamimalan hastaliklar ise
seboreik dermatit, akne, psoriazis, atopik
dermatit, yara ve yara enfeksiyonlaridir(9). Bu
hastaliklarin  olusmasinda mikroorganizma
cesitliliginin ~ degismesi, baz1  yerlesik
mikroorganizmalarin baskin hale gelmesi ve
hatta patojenlerle yer degistirmesinin rolii
oldugu disiiniilmektedir. Diger taraftan
bagirsaktaki disbiyozis de bagirsak- beyin-
deri aks1 iizerinden sistemik etkide bulunur ve
cilt  hastaliklarinin ~ olusumunda  6nemi
biiyiiktiir.
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Yara Iyilesmesinde Cilt Mikrobiyotasimin
Rolii

Kronik yaralar giiniimiizde ciddi bir halk
saglig1 sorunu olusturmaktadir. Kronik yaralar
ile iligkili mortalite hiz1 %20 ila %50 arasinda
degismekte olup gerek mortalitesi gerek ise
saglik sistemindeki mali yiikii 6nemini her
gecen giin artmaktadir. Klinik pratikte en sik
karsilasilan kronik yaralar diyabetik ayak, basi
iilserleri, vendz bacak {ilserleri ve iyilesmeyen
cerrahi yaralardir (10).

Yara iyilesmesi ¢oklu basamaklardan olusur.
Biiyiime hormonu, sitokinler ve kemokinler
ile yakm iligki i¢indedir (11). Son donemde
gerek yerlesik cilt mikrobiyotasini olusturan
mikroorganizmalarin  gerek ise patolojik
olanlarmin yara iyilesme siirecine etkisi
bilimin ilgi alanina girmis ve yara tedavisine
katkis1 aragtirilmaktadir. Cilt mikrobiyotasinin
yara iyilesme siirecini modiile etmede faydali
oldugu diger yandan patojen
mikroorganizmalarin iyilesmeyi geciktirdigi
ve normal siireci bozdugu diisiiniilmektedir
(12). Kronik yarada mikrobiyotanin saglikli
ciltten farkl oldugu, kalici
mikroorganizmalarim  azaldigi  patojenik
mikroorganizmalarin arttig1, 6zellikle yaranin
tipine gore degismekle birlikte anaerobik
enfeksiyonlarin  gelismesinin  iyilesmeyi
bozdugu bilinmektedir. Cildin  normal
mikrobiyotas1 oOzellikle patojen bakterilerin
invazyonunu Onlemeye yonelik bakteriyosin
salgilar. S.  epidermidis’in  salgiladigi
sekretom, lipopeptit LP01, lipoteikoik asit ve
IL-10’un aktivasyonuna neden olmaktadir. Bu
da keratinositler tarafindan AMP’nin (insan
beta defensin, HBd-2, katelisidinler ve LL-37)
salgilanmasini arttirmaktadir. Bu
mekanizmalar Toll like reseptdr (TLR)-2
sinyal yolunu aktive eder. Ve patojenik
bakterilerin yok edilmesini ile yara
iyilesmesinde Onemli rol oynamaktadir. S.
epidermidis, epidermal bariyeri giiclendirmek
ve patojen invazyonunu sinirlandirmak igin
IL-17A veya IFN-y ile birlikte CD8 T
hiicrelerinin sikligini arttirabilmektedir (13).
Ozellikle yara iyilesmesinde keratinositlerden

salgilanan perforin-2 (P-2) anahtar role
sahiptir.  Kronik yaralarda S. aureus
prevalansindaki artis, S. aureus'un P-2'yi

baskilamasi, yara bolgesinde bulunan invaziv
patojenlerin kaliciligini tesvik ederek siirecin

kroniklesmesine neden olur. Tersine, yerlesik
bakterilerin ~ varligi, bakteriyel yara
enfeksiyonlarint dnlemeye yonelik deriyi ve
yara ortamini degistirebilir (13).

Yara iyilesmesinde mikroorganizma
davranisinda biyofilm formasyonu da rol
oynamaktadir. Biyofilm, yiizeylere tutunarak
ekstra selliiler matriks i¢inde birlikte yasayan
mikroorganizma  toplulugudur.  Ozellikle
yarada gelisen biyofilmler, bir nevi yaranin
yeni mikrobiyota yapilanmasini olusturur.
Cok farkli say1r ve yapida, her yara igin
degisken iceriklere sahiptir (14). Ozellikle
mikroorganizmalarin daha uzun yasamasinda
ve anaerob mikroorganizmalarin
invazyonunda daha elverigli ortam saglar,
antimikrobiyal etkiye diren¢ ve tolerans
gelismesi, kiiltiir iiremelerinde azalma ve
tedavi basarisizligi ve kroniklesmeye sebep
olur. Kronik yarada en etkin tedavi
basamaklardan biri olan debridman, 6zellikle
bu Dbiyofilm tabakanin bozulmasini da
hedeflemektedir. Debridman mikrobiyal yiikii
azaltabilir ve bu sayede de iyilesmeyi
hizlandirabilir. Bu hipoteze dayali farkli yara
modelleriyle yapilan ¢aligmalarda debridman
Oncesi ve sonrasindaki yara Orneklerinde
mikrobiyal dizilimlerle ilgili olarak farkli
sonuglar gostermektedir (15). Bu da biyofilm
ve disbiyozis siireclerine sadece lokal
debritmanin yetmeyecegini, sistemik
nedenlerin de etkili oldugunu ve yaradaki
mikroorganizma yiikiiniin ve g¢esitliliginin ¢ok
fazla faktorden etkilendigini
diisindiirmektedir.

Deri Mikrobiyotasinin Yara Tedavisinde
Yeri Olabilir mi?

Yara iyilesmesi silirecine mikrobiyotanin
etkisini degerlendiren c¢ok sayida girisim
calismas1 vardir. Ozellikle deride yara dokusu
lizerine topikal olarak ve/veya oral yoldan
bagirsak mikrobiyotas1 {izerinden sistemik
etkilerinden faydalanmak amacgli kullanilan
probiyotiklerin inflamatuar yaniti modiile
edici etkisi ve patojen kolonizasyonu
sinirlayarak yara iyilesmesini diizelttigi farkli
caligmalarda gosterilmistir (16).

Oral probiyotikler, bagirsak, beyin ve deri
aks1 lizerinden etki gosterir. Bagirsak
mikrobiyotasinin  diizenlenmesi ciltte de
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olumlu sonuglara yol acar. Pek ¢ok farkli
kronik yara tipinde oral probiyotikler
kullanilmistir. Bunun yaninda bazi spesifik
cilt hastaliklarinda da probiyotik ¢aligmalari
mevcuttur. En iyi bilinen ve en ¢ok arastirilan
cilt  hastaliklarindan  atopik  dermatit
etyopatogenezinde ve tedavisinde mikrobiyota
calistlmis  ve  mikrobiyotaya  yonelik
degisikligi hedefleyen klinik uygulamalarda,
patojen mikroorganizmalarin
kolonizasyonunu azaltmak amachi yapilan
girisimlerin yaninda probiyotik uygulamalarin
faydalar1  gosterilmistir. Atopik dermatit
hastalarinin dahil edildigi bir ¢alismada oral
olarak 12 haftalik ¢oklu sus igeren probiyotik
kullanim1 sonrasi atopik dermatit skorlarimin
azaldig1 gosterilmistir. Topikal probiyotiklerin
kullanimindan sonra lokal inflamasyonun
azaldigi, skorlarin diizeldigi gosterilmistir
(16). Yara iyilesmesini degerlendiren hayvan
calismalarinda topikal kullanilan
Lactobacillus brevis (L. brevis), L. plantarum,
L. fermentum yarada inflamasyonu azalttig1 ve
yara iyilesmesini hizlandirdig1 bildirilmistir
(17). Yanik ve cerrahi alan yaralarinin
iyilesmesine yonelik kullanilan
probiyotiklerin de  yara  iyilesmesini
hizlandirdigit  ve antibiyotiklerle birlikte
kullanilmasin1 ~ destekleyen ¢aligmalar da
mevcuttur. Yanik tedavisinde kullanilan L.
plantarum iceren topikal kremin
Pseudomonas  aeruginosa enfeksiyonlarini
azalttig1, L. plantarum’un giimiis siilfadiazin
kadar etkili oldugu, graniilasyon dokusu ve
yara iyilesmesini diizenledigi bildirilmistir
(18,19). Yine postoperatif cerrahi alan
yaralarinda oral ve topikal probiyotiklerin
enfeksiyon gelisimi ve antibiyotik kullanim
strelerini  azalttigr  bildirilmistir ~ (20).
Probiyotiklerin diyabetik ayak
enfeksiyonlarinda  kullammmu  ile  ilgili
calismalar da buliunmaktadir. Redel ve ark.
21 diyabetik/nondiyabetik hastalarin
mikrobiyota kompozisyonlarini
degerlendirdikleri bir c¢alismada diyabetik
hastalarin  plantar bdlge mikroorganizma
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