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Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
calismalar, 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 i¢in 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 goére 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 yaynu 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. Bakiniz: (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 yazi tipinde yazilmali ve 12
font bityiikliigiinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirk¢e/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), Tiirk¢e/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 baslhigi, 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 yazilmaldir. 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 ig¢inde mutlaka



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

Tablolar

Ayri bir dosyaya cift aralikli olarak yazilmali, tablo i¢inde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun iizerine numara ve baslik yazilmalidir. Tablo numaralari
metin i¢ginde mutlaka kullanilmalidir.

Kaynaklar

Kaynaklar yazida gecis sirasina gére numaralandirilmalidir.
Dergi isimleri Index Medicus’a uygun olarak kisaltilmalidir.
Bakiniz:
http://openjournals.net/files/Ref/VANCOUVER%20Re
Sference%620guide.pdf

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

® 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 bastli 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 bag harfi. (Y1l). Makale baslig1,
dergi ad1 (italik yazilacak), cilt(say1), baslangi¢ sayfason sayfa.

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

Cok Yazarly Makale: Yazar sayisi 6 ve tistiinde 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 Notlar1

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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Is Serum C- Reactive Protein to Albumin Ratio Be A New
Biomarker for Assessing Disease Activity and Quality of
Life in Rheumatoid Arthritis?

Serum C- Reaktif Protein/Albumin Orani, Romatoid Artritte Hastalik Aktivitesini ve Yasam Kalitesini

Degerlendirmek i¢in Yeni Bir Belirte¢ Olabilir Mi?

Department of Physical Medicine and
Rehabilitation, Selguk University School of
Medicine , Konya, Turkey

Correspondence:

Elif BALEVI BATUR

Department of Physical Medicine
and Rehabilitation, Selguk University
School of Medicine , Konya, Turkey
e-mail: elifbalevi@hotmail.com

Elif Balevi Batur, Funda Levendoglu

Abstract

The C-reactive protein (CRP)/albumin ratio is a biomarker that has gained importance in recent years in demonstrating systemic
inflammation. The aim of this study was to evaluate the relationship of CRP/albumin ratio with disease activity and quality of
life in patients with rheumatoid arthritis (RA). Fifty RA patients were included in this cross-sectional study. The CRP/albumin
ratio was calculated from the blood of the individuals included in the study. The disease activity score-28 (DAS-28) measurement
scale was used to determine disease activity. The Health Assessment Questionnaire (HAQ) was used to assess functional status,
and the Short-form health survey 36 (SF-36) was used to assess the quality of life. When the patients were evaluated according
to the disease activity level, the CRP/albumin ratio was statistically significantly higher in patients with moderate-high disease
activity compared to those in remission in post-hoc analyses (p=0.006). In correlation analyzes, moderate and positive correlation
(p=0.002, rs= 0.426; p<0.001, rs= 0.536, respectively) was observed between CRP/albumin ratio and erythrocyte sedimentation
rate (ESR) and DAS 28-ESR scores. When the patients were evaluated according to the drug treatments they received, no signifi-
cant difference was observed between conventional DMARD and biological DMARD users in terms of CRP/albumin ratio, SF-36,
and HAQ scores (p>0.05). Our results suggest that CAR may be used in clinics to determine inflammation and disease activity as
an inexpensive and easily applicable biomarker.

Keywords: C-reactive protein, albumin, rheumatoid arthritis, disease activity

Serum C- reaktif protein /albumin oran1 Romatoid Artritte sistemik inflamasyonu gostermede son yillarda 6nem kazanan bir
biyobelirtegtir. Bu ¢alismanin amaci Romatoid artritli (RA) hastalarda CRP/ albumin oraninin hastalik aktivitesi ve hayat kalitesi
ile olan iliskisini degerlendirmektir. Bu kesitsel ¢aligmaya 50 RA hastasi dahil edilmistir. Caligmaya alinan bireylerin kanlarindan
CRP/ albumin orani hesaplandi. Hastalik aktivitesini tayin etmek amaciyla hastalik aktivite skoru (DAS-28) 6l¢iim skalas kullanil-
d1. Fonksiyonel durum degerlendirmedi igin Saglik degerlendirme anketi (HAQ) anketi, yasam kalitesini degerlendirmek igin de
Kisa-form 36 (SF-36) anketi kullanild1. Hastalar, post-hoc analizlerde hastalik aktivite diizeyine gére degerlendirildiginde hastalik
aktivitesi orta-yiiksek olanlarda CRP/albumin oraninin remisyondakilere oranla istatistiksel olarak anlamli oranda yiiksek oldugu
gozlendi (p=0.006). Korelasyon analizlerinde CRP/ albumin oranu ile eritrosit sedimentasyon hizi (ESR) ve DAS 28-ESR skorlar1
arasinda 1liml ve pozitif yonde korelasyon (p=0.002, rs= 0.426; p<0.001, rs= 0.536, sirasiyla) izlendi. Hastalar aldiklar1 ilag te-
davilerine gére degerlendirildiginde konvansiyonel hastalik modifiye edici anti-romatizmal ilag (DMARD) ve biyolojik DMARD
alanlar arasinda CRP/albumin orani, SF-36 ve HAQ skorlar1 agisindan anlaml fark izlenmedi (p>0.05). Calismamizin sonuglar,
ucuz ve kolay uygulanabilir bir biyobelirteg olarak CRP/ albumin oraninin kliniklerde inflamasyon ve hastalik aktivitesini belirle-
mek i¢in kullanilabilecegini diisiindiirmektedir.

Anahtar Kelimeler: C- reaktif protein, albumin, romatoid artrit, hastalik aktivitesi
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C- Reactive Protein to Albumin Ratio‘S Role in Rheumatoid Arthritis

1. Introduction

Rheumatoid  arthritis (RA) is an
autoinflammatory chronic disease
characterized by synovial inflammation that
severely leads to joint deformities. Although
the etiology of RA is not known precisely, it
is thought to be related to genetic and
environmental factors (1). The disease is
characterized by synovitis, which occurs due
to immunological and inflammatory responses
in the joints involved in the acute stages of the
disease.  Ultimately  cartilage-destroying
enzymes, prostaglandins, leukotrienes, free
radicals, and acute phase reactants lead to
progressive destruction of articular cartilage
and bone (2). Early diagnosis and treatment of
the disease prevent irreversible joint
deformations (3). It usually presents with
polyarticular involvement in the hands and
feet. RA is also associated with an increased
risk of cardiovascular disease as an
extraarticular involvement. Early diagnosis of
the underlying inflammation is essential for
effective treatment in rheumatoid arthritis.
Furthermore, measurement of disease activity
is essential to target treatment and improve
outcomes (4).

Disease activity level and duration of
remission play an essential role in the
progression of the disease (5). Acute phase
reactants are important in the diagnosis and
follow-up of the disecase. Laboratory
parameters such as C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), and
disease activity score-28 (DAS-28) are used to
evaluate disease activity in RA patients (6).
Although ESR and CRP are the most
commonly used acute phase reactants, they
are non-specific, show short-term
inflammation, and can be affected by many
factors (7). In this sense, other biomarkers
indicating inflammation are needed. Several
studies suggested that CRP/albumin ratio
(CAR) is a new laboratory indicator and CAR
concentration increased in cancer and
cardiovascular disease, and is associated with
the inflammation .They revealed that high
CRP levels and low albumin levels were
concerned with the inflammatory process and
as a new predictive biomarker, CAR might be
used to assess disease activity in RA patients
(8, 9). Yang et al (8) found that CAR has a

correlation with DAS-28 in RA patients, and
can be used as an indicator to assess the
activity of RA. However, studies investigating
CAR in systemic autoinflammatory diseases
such as RA are scarce in the literature.
Therefore, in this study we aimed to
investigate the relationship between CAR and
disease activity and quality of life in RA
patients.

2. Patients and Methods

This cross-sectional study included subjects
among the 50 RA patients admitted to our
clinic for regular follow-up visits. The
inclusion criteria were as follows; being above
18 years and diagnosed according to the
American  College of  Rheumatology/
European League Against Rheumatism 2010
RA classification criteria (10). The exclusion
criteria were an active infectious disease,
pregnancy, a history of any drug modification,
hematological malignancies, other chronic
inflammatory diseases, liver disease, and
kidney failure. Participants were fully
informed about the experimental procedures
and gave their informed consent. The study
protocol was approved by the Selcuk
University Ethics Committee (decision
number: 2021/360, date: 07.07.2021) was
obtained.

Patients' clinical assessments were performed
by the same physician. The DAS 28 score was
calculated using the number of painful joints
or swollen joints, a visual analog scale (VAS),
the levels of ESR according to the formula
0.56 *\(TJC28) + 0.28 * (SJC28) + 0.70 * In
(ESR) + 0.014 * VAS (General Health) (11).
High disease activity related to DAS28 >5.1,
score between 3.2 to 5.1 means moderate
disease activity, and score for the low disease
activity is defined in the range of 2.6 to 3.2. A
cutoff point for "remission" is defined as <2.6
(12).

Blood samples were analyzed from the
antecubital peripheral vein of patients after
after a 10-hour fast. Serum ESR was
measured by Westergren's method. Serum
CRP was measured using an
immunoturbidimetric method with Beckman
Coulter AU5800 device (IDS Co Ltd., Japan)
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with a standard range of 0-5 mg/L. Albumin
level was measured by the bromocresol green
method (Siemens). RF was measured using
the immunoturbidometric —method with
Beckman Coulter AUS5800 device (IDS Co
Ltd., Japan), and levels above 20 IU/mL were
defined as positive. Anti-CCP was measured
by Enzyme-linked immunosorbent assays
(Euroimmunag), and levels above 5U/ml were
defined as positive.

The functional status was assessed with
Health Assessment Questionnaire (HAQ). It is
developed for patients with arthritis. It is a
scale consisting of 20 questions. A high score
indicates impaired functionality (13, 14).

The Quality of life (QOL) was assessed with
the Short-form health survey 36 (SF-36)
questionnaire. SF-36 consists of 36 items and
eight domains that indicate physical
functioning, physical role limitation, pain,
general health, vitality, social functioning,
emotional role limitation, and mental health.
The score of each domain ranges from 0
(worst QOL) to 100 (the best QOL) (15).
Turkish validity and reliability were proven
by Kaya et al (16).

Sample size

The sample size estimation was performed
using the GPower V3.1.7 (University of Kiel,
Kiel, Germany). It was determined that
minimum 42 participants must be recruited to
detect a difference at 5% typel error, 0.8
effect size (effect size, d=0.8, Cohen large
effect size) and 95% power.

Statistical analysis

All statistical analyses were performed with
IBM SPSS Version 22. The normality of the

distribution was checked with the Shapiro-
Wilk test. Descriptive statistics for numerical
variables are presented as mean + standard

deviation, median (min-max), and
interquartile range (IQR). Statistics for
categorical variables are presented as

frequency (n) and percentage (%). Kruskal-
Wallis test was used to assess the relationship
between remission, low, moderate, high
disease activity groups according to DAS28-
ESR. The differences between albumin, CAR,
DAS 28-ESR, HAQ and SF-36 scores
between the groups receiving conventional
disease-modifying antirheumatic drug
(DMARD) and biological DMARD were
evaluated with the Mann Whitney-U test.
Spearman's correlation coefficient (rs) was
used to determine the nonparametric
correlation between variables. P<0.05 was
considered the level of significance.

3. Results

The details regarding the demographic and
clinical characteristics of patients are given in
Table 1. The patients included 12 males
(24%) and 38 females (76%), with a mean age
of 46.8 + 11.28 years. Of the patients, 2%
were illiterate, 64% were primary and
secondary school graduates, 22% were high
school, and 12% were university graduates.
Sixty-two  percent of patients were
housewives, while 26% were employed and
12% were retired. The median (min-max)
ESR was 18 mm/hour (12-38) and median
CRP was 5.18 (3.38-10.72) mg/L, median
CAR was 1.26 (0.81-2.55), median albumin
was 4.2 (2.9- 4.8) g/dL, and median DAS28-
ESR was 2.99 ( 2.37-3.77). Patients doing
regular aerobic exercise were 20%.

Table 1. Demographic and clinical characteristics of patients (n=50)

Age (years)(mean=+ SD) 46.8 (£11.28)

Gender (n)(%)

Male 12 (24%)
Female 38 (76%)
BMI (mean+ SD) 28.5 (+4.28)
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Duration of symptoms (year) (median min-max) 8.5 (1-34)
Drug (n)(%)
Conventional DMARD 24 (48%)
Biological DMARD 26 (52%)

Morning stiffness duration (n)(%)

30 minutes 35 (70%)
30-60 minutes 5 (10%)
>60 minutes 10 (20%)

Regular exercise (aerobic /30 min/3 times a week)

(n)(%) 10 (20%)
Yes 40 (40%)
No

RF (n)(%)

Positive 29 (58%)
Negative 21 (42%)

Anti CCP (n)(%)

Positive 36 (72%)
Negative 14 (28%)
ESR (mm/h)(Median) (25-75%) 18 (12-38)
CRP (mg/dl)(Median) (25-75%) 5.18 (3.38-10.72)
CAR (Median)( (25-75%) 1.26 (0.81-2.55)
Albumin (g/dl) (Median) (25-75%) 4.2(2.9-4.8)
DAS28-ESR(Median) (25-75%) 2.99 (2.37-3.77)

SD Standard deviation, BMI Body mass index, DMARD disease-modifying antirheumatic drug,

RF Rheumatoid factor, Anti-CCP anti- Cyclic citrullinated peptid, ESR Eritrocyte sedimentation rate, CRP C
reactive protein, CAR C reactive protein to albumin ratio, DAS-28-ESR disease activity score-28- Eritrocyte
sedimentation rate

In post-hoc analysis, CAR values were difference in CRP between low disease and
significantly higher in the patients with high- moderate-high disease activity  groups
moderate disease activity than patients in (p=0.002) (Table-2).

remission (p=0.006). There was a significant

Table 2. Comparison of laboratory data according to DAS 28 ESR groups

(Remission) disease (Moderate-high value
(n=9) activity) disease activity)
(n=22) (n=19)

CRP (median min-max) 3.3 (1.1-19.3) 6.6 (1.2-25) 8.9 (1.6-47.5) 0.002*
Albumin (g/dl) (median 4.2 (3-4.8) 42(29-46) 41(32-45) 0.756=
min-max)
CAR (median min- 0.758(0.23-5.03) 1546(0.3-8.5) 2.21(0.4-14.8) 0.006*
max)

a One-way Anova test, * Kruskal-Wallis Test, CRP C-reactive protein, CAR C- reactive protein to
albumin ratio

304



Osmangazi Tip Dergisi, 2022

When the patients were divided into two
groups regarding receiving conventional
DMARD and biological DMARD, there was
no difference between the groups in terms of

albumin, CAR, DAS 28-ESR, HAQ scores,
and SF-36 subscales (p>0.05) (Table-3).

Table 3. Comparison of clinical and laboratory data according to the treatment

Parameters Conventional Biological p value
DMARD DMARD (n=26)
(n=24))
HAQ score (median min-max) 0.35 (0-1.9) 0.22 (0-3) 0.921°
SF -36 subscale
Physical Function (median min-max) 65 (0-100) 80 (5-100) 0.270°
Physical Role Limitation (median min-max) 50 (0-100) 100 (0-100) 0.208*
Emotional Role Limitation (median min-max) 100 (0-100) 100 (0-100) 0.588"
Energy (mean+ SD) 43.54 (£24.06)  47.50 (£23.4) 0.558"
Emotional Well-being (mean+ SD) 62.83 (£21.4) 63.53 (£22.1) 0.910°
Social Functions (median min-max) 69 (0-100) 81.5 (13-100) 0.201*
Pain (median min-max) 46.5 (0-100) 63 (0-100) 0.502*
General Health (median min-max) 47.91 (£20.3) 50.38 (£22.8) 0.689°
DAS 28-ESR (mean+ SD) 2.93 (£0.85) 3.30 (£1.1) 0.211°
Albumin (median min-max) 4.2 (3-4.8) 4.19 (2.9-4.6) 0.359°
CAR (median min-max) 1.10(0.23-4.6)  2.23 (0.3-14.8) 0.132°

a Mann-Whitney U test, b Student T-test, HAQ Health Assessment Questionnaire, SF-36 Short-form 36,
DAS28-ESR Disease activity score 28- Erythrocyte sedimentation rate, SD Standard deviation, CAR C-
reactive protein to albumin ratio

Correlation analysis showed that there was a
significant and moderate positive correlation
between CAR, ESR and DAS 28-ESR
(p=0.002, rs= 0.426; p<0.001, rs= 0.536,

respectively).  Furthermore, there was a
significant and strong positive correlation
between CAR and CRP (p<0.001, rs= 0.994)
(Table 4).

Table 4. C-reactive protein/albumin ratio (CAR) and its correlation with other clinical
parameters

Parameters CAR
p value rs
DAS 28- ESR 0.002 0.426
HAQ score 0.301 0.149
0.001 0.536
0.001 0.994
0.757 0.045
ESR (mm/h) 0.766 0.043
CRP (mg/dl
RF positive 0.779 -0.041

Anti-CCP positive
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SF -36 subscale 0.428 -0.115
Physical Function 0.607 0.074
Physical Role Limitation 0.564 0.084
Emotional Role Limitation 0.896 0.019
Energy 0.689 -0.058
Emotional Well-being 0.909 0.017
Social Functions 0.893 0.019
Pain
General Health

rs Spearman correlation coefficient, CAR; C- reactive protein to albumin ratio, DAS28-ESR Disease
activity score 28- Erythrocyte sedimentation rate, HAQ Health Assessment Questionnaire,
ESRErythrocyte sedimentation rate, RF Rheumatoid factor, Anti-CCP anti-citrullinated peptide, SF-36

Short-form 36
4. Discussion

The main finding of this study was the higher
level of the CAR in the patients with high-
moderate disease activity. There was a
moderate positive correlation between ESR,
CRP, and DAS 28-ESR scores. These results
might support the role of CAR in
inflammatory conditions such as RA. Some of
the studies in the literature suggested that
CAR value was superior to CRP in predicting
mortality alone (17, 18). A study done by
Yang et al.(8) showed that the positive
correlation between CAR and CRP, ESR, and
DAS 28 scores is similar to our findings.
Therefore, CAR might be use in terms of
disease activity in the patients with RA.
Another study, comparing 32 Takayasu
arteritis patients and 32 healthy controls,
revealed that CAR was significantly
correlated with disease activity, CRP, and
ESR levels (19). Unlike the results of our
study, Sunar et al (20) found a weak
correlation between the CAR and DAS 28-
ESR in the RA patients. They stated that the
CAR might be an additional marker in disease
activity, among other markers. On the other
hand, several previous studies have shown
that CAR was increased in cancer and
cardiovascular diseases, which may suggest
that there 1is a relationship between
inflammation and CAR (21, 22). Some studies
suggested that CAR was a long term
biomarker and it would give more precise
results in mortality compared to CRP alone
(17, 18).

The CRP divided into albumin levels is
known as CAR. Albumin is not only related to
nutritional status but also related to

inflammation. In systemic inflammation,
albumin levels decrease, and acute phase
reactants increase. Therefore, there is an
association between hypoalbuminemia and
CRP levels (23). In our study, we did not have
any  patients with  hypoalbuminemia.
However, there was no difference in terms of
albumin levels between groups, in intragroup
comparison showed that patients with
moderate-high disease activity had decreased
albumin levels. Although many studies
showed the relationship between CAR and
other inflammatory conditions, few studies in
the literature report its relationship with
autoimmune diseases (8, 9, 20). To the best of
our knowledge, this is the second cross-
sectional study investigating the relationship
between CAR and disease activity and quality
of life in RA patients. We found that CAR
was significantly higher in the high disease
activity group than patients in remission and
moderate to strongly associated with ESR,
CRP, and DAS28-ESR scores. This result
may be used as a positive indicator for the
literature in terms of disease activity
assessment in RA. However, we did not
observe any correlation between CAR and
quality of life and HAQ scores which may be
related to the most patients have low disease
activity in our study. Similar to our study, a
recent study did not find any relationship
between CAR and quality of life (20).

In our study, there were no differences in
CAR levels, DAS 28-ESR, SF-36, and HAQ
scores between conventional and biological
DMARD groups regarding the drug treatment
options. This may be arised from the
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suppressive effect of the given treatments on
inflammation. Similar to our results, a recent
study revealed no relationship in CAR and
DAS28-ESR levels between biological and
conventional DMARD therapy (20). Another
study investigating the predictive factors for
drug treatment in RA also reported that,
among other factors, CRP was the most
associated marker with the clinical outcomes
of RA (24).

The DAS-28 scale is the most commonly used
scale to determine disease activity for RA in
clinics. However, applying this scale is time-
consuming in busy clinics. Since the CAR is
an easily calculated laboratory data, it may be
beneficial in time-saving in the evaluation of
disease activity.

Serum RF and anti-CCP values are known as
essential indicators in disease activity and
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Abstract

This study aims to determine the thoughts and opinions of healthcare professionals working in a pandemic hospital and infected with CO-
VID-19 regarding the reasons for taking the agent, the disease process, and the risks in the environment in which they work. This study was
designed as a qualitative descriptive study. The study, which is working in a pandemic hospital in Turkey and 14 health workers who were
infected with COVID-19 was carried out between June-July 2020. The researcher collected the data through face-to-face interviews with a
semi-structured, in-depth interview form created in line with the aims of the study. In the study, three main themes were determined under
the heading of; the negative effects on health of COVID-19 as a healthcare worker during the pandemic process, thoughts about the cause of
becoming COVID-19, and experiences and effects during the COVID-19 disease process. During the interviews, healthcare professionals
stated that they were caught COVID-19 because of their work and workplace, they were stigmatized due to their illnesses, they lost their
health due to COVID-19, and they had concerns that some health problems would not pass. However, they stated that they had a shortage of
personal protective equipment at the beginning, they did not receive training on the subject, and the risk of being infected with COVID-19
was high due to the excessive working hours. Healthcare workers suffering from COVID-19 have experienced the infection physically and
mentally in a very severe way.

Keywords: Coronavirus, COVID-19, health-care workers

Bu ¢aligmanin amaci, bir pandemi hastanesinde galigan ve COVID-19 ile enfekte olan saghk galisanlarinin, etkeni alma nedenleri, hastalik
siireci ve galistiklar: ortamdaki risklere iliskin diisiince ve goriislerini belirlemektir. Bu arastirma nitel tanimlayici bir aragtirma olarak tasar-
lanmugtir. Tiirkiyede bir pandemi hastanesinde galigmakta olan ve COVID-19 ile enfekte olan 14 saghk ¢alisani ile Haziran-Temmuz 2020
tarihleri arasinda yiiriitiilmiig olan kalitatif bir galigmadir. Veriler, aragtirmaci tarafindan, galigmanin amaglar1 dogrultusunda olugturulan
yar1 yapilandirilmis, derinlemesine goriigme formu ile yiiz yiize goriigiilerek toplanmigtir. Aragtirmada pandemi siirecinde saghk ¢aligan1
olarak COVID-19 un saglik {izerine negatif etkileri, COVID-19’a yakalanma nedeni ile ilgili diisiinceler ve COVID-19 hastalik siirecinde
yasananlar ve etkileri baghg: altinda ti¢ ana tema belirlenmistir. Yapilan goriigmelerde saglik ¢alisanlar1 yaptiklari is ve isyerinden dolay:
COVID-19%a yakalandiklari, hastaliklar1 nedeniyle damgalandiklarini, COVID-19’a bagli olarak saglhiklarini kaybettiklerini ve baz1 saghk
sorunlarinin gegmeyecegine iliskin kaygilarinin oldugunu belirtmislerdir. Bununla birlikte baglangigta kisisel koruyucu malzeme sikintist
yasadiklarini, konu ile ilgili egitim almadiklarini ve ¢aliyma saatlerinin fazla olmasi nedeniyle COVID-19 ile enfekte olma risklerinin fazla
oldugunu ifade etmiglerdir. COVID-19 hastaligina yakalanmis olan saghk ¢alisanlari, enfeksiyonunu bedensel ve ruhsal olarak agir bir
sekilde yasamislardur.

Anahtar Kelimeler: Koronavirus, COVID-19, saghk ¢alisanlar1
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Health-Care Workers Infected with Covid-19

1. Introduction

In the COVID-19 pandemic, frontline health-
care workers (HCW) who provide treatment
and care to patients around the world play the
most important role. The risk of
contamination is very high for the physician,
nurse, paramedic, transport personnel and
laboratory staff due to their profession, who
are in close contact with patients infected with
COVID-19 (1). Due to the rapid spread of the
disease to many parts of the world, HCW are
inadequate in return for the increased patient
and workload (2,3). In this pandemic, where
societies and the governance systems of
countries were caught unprepared, thousands
of HCW all over the world were infected with
COVID-19 and even died.

Since there is no systematic reporting system
for HCW infected with COVID-19, it is
difficult to obtain and track up-to-date and
accurate data. For this reason, the real number
of HCW infected with COVID-19 has not
been determined. World Health Organization
(WHO) President Dr. Ghebreyesus has stated
that the at least 10% of COVID-19 infections
in the world is constituted by health care
workers and “Physical and psychological
fatigue experienced by many health care
workers, after working for several months in
extremely stressful situations” (4). There are
no reports that have been published in Turkey
about how many health workers infected with
COVID-19, according to their profession, age
the group, treatment processes. It has been
reported that the number of HCW who are
diagnosed with COVID-19 is more than 40
thousand now, and who died is 107 (5). In the
press release issued by the Health Minister of
the Republic of Turkey on October 14, 2020.
According to these data, in Turkey at that
time, the ratio of total COVID-19 diagnosis of
HCW is 11.8% in the total number of
diagnoses, the proportion of total deaths is
1.2% in the total number of deaths. It has been
reported that 3.8% of cases in China (1716-
44672) and 14% of cases in Italy are HCW
(6). In fact, in January 2020, the rate of
infected HCW in some hospitals was
increased by up to 13%, and in Wuhan, this
number was determined as 29%.° In the
statement made by the International Council
Nursing (ICN) on October 28, 2020, it was

reported that more than 20.000 HCW died due
to COVID-19 (7).

Due to the COVID-19 pandemic, the number
of patients and deaths continues to increase
day by day all over the world. It is predicted
that HCW will be more affected, work under
severe and adverse conditions, become
infected, and even die in the fight against the
epidemic, which has not yet an effective
vaccine and treatment. This study was
planned to identify the causes of COVID-19,
the disease process, working environment,
and protective practices of HCW who work in
a pandemic hospital and infected with
COVID-19 during the COVID-19 pandemic
process in a university hospital and determine
its opinions and recommendations.

2. Materials and Methods

This study is a study in which the
phenomenological (case science) method is
used as a qualitative study on the HCW
working in a pandemic hospital in Turkey,
and diagnosed COVID-19 are included in the
study. The study population consists of 18
HCW diagnosed with COVID-19 working at
XX  University Health Research and
Application Center. Sampling selection was
not made in the study, and although the whole
population was planned to be included in the
study, the study was conducted with 14 HCW
(77.77% of the population) who agreed to
participate in the study.

Collection of data

A semi-structured interview form, developed
by researchers to collect data, consists of
open-ended questions that include the causes
of the disease during the COVID-19 pandemic
process, the problems they experience as a
COVID-19 patient, their working
environment and conditions, their feelings and
thoughts, and the questions about their
experiences with COVID-19 is used.

An in-depth interview method was used for
data collection. Verbal consents were obtained
to interview health-care professionals who
participated in the study. The interview was
held in a quiet and calm room whenever the
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participant was available. The researcher
interviewed by manual recording, considering
that the voice recording during the interview
may be uncomfortable with recording the
information to be provided by the health-care
professionals, which may affect the study
data. Each individual was interviewed for 30-
60 minutes.

Data analysis

After the interview with the participants, the
researchers encoded the data, and the themes
related to the subject were obtained by the
content analysis method. The prepared themes
and sub-themes were then concluded with the
researchers by gathering together, re-
evaluating, and reaching a common view (8).

Ethical consideration

Before starting the study, a study permit was
obtained from the Ministry of Health, and
ethics committee approval was obtained from
the Non-Invasive Clinical Research Ethics

Table 1. Themes

Committee of XX  University
22.05.2020, TUTF-BAEK / 09/16).

(Date:

3. Results

The average age of the HCW participating in
the study is 35.64 + 7.29, 78.5%, and (n = 11)
of them are women and 64.28% are nurses. A
total of 14 health-care workers, nine nurses,
three doctors, one radiology technician, and
one cleaning staff participated in the study.
Their working time is an average of 10.71 +
6.96 years; all of them stated that they
received COVID-19 from the hospital/patient,
and their family members did not have
COVID-109.

The statements analyzed are organized under
three main themes: The negative effects of
COVID-19 on health as a healthcare worker
during the pandemic process, thoughts about
the cause of being COVID-19, and
experiences and effects of COVID-19 disease
processes (Table 1).

Themes

The negative effects on health of COVID-19 as a healthcare worker during the pandemic process
Thoughts on the reason for being infected with COVID-19
Experiences and effects of COVID-19 disease processes

1- Being a health-care worker during the
COVID-19 pandemic process

The health-care professionals participating in
the study reported that they caught COVID-19
during the pandemic process, as they were
obliged to take care of patients infected with
COVID-19 due to their profession. It has been
determined that some employees still have
health problems due to this disease and are
worried about their health.

“While I was caring for a patient with
COVID-19, I also got sick. I had lived very
bad days. My recovery process took about
three weeks, but I still have trouble breathing.
1 think I will always continue like this, and |
will not be able to regain my old health
(nurse,7)”

“We always worked when everyone was
afraid of getting sick during the “stay at
home” campaigns. It is really difficult to be a
health-care professional in this process. [
finally got sick. I was so scared and stressed
(radiology technician)”

It has been determined that employees cannot
go home due to the high contagiousness of
COVID-19, and health-care professionals are
in the riskiest occupation group, they have to
stay separate from their parents, spouses, and
children a feeling of death is generally felt
during the disease process.

“As I work in the pandemic service, we stayed
in separate places to protect my loved ones.
Later, “When I became COVID-19, I was in
the hospital for a long time, and I was
terrified. I thought very much that I would
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never see my children again and leave them
alone; I mean death. I could not support them
in this process (nurse, 1)”

“Since I work in the pandemic service, 1
stayed in a specified dormitory in order not to
infect my children and my wife. Then when 1
got COVID-19, I felt so alone and helpless. “I
thought a lot that I would die and never see
my loved ones again. My husband had a hard
time taking care of the children; my children
were very upset that they couldn’t see me. We
missed each other in the same city (nurse, 2)”

Almost  all  health-care  professionals
participating in the study stated that they were
seen as potential virus carriers by society as
they were involved in the care and treatment
of patients infected with COVID-19 during
the pandemic process. In other words, they
were stigmatized, and they were negatively
affected during this process.

“Everyone in the apartment where [ lived
knew that I was a health-care worker. And
when [ was infected with COVID-19, everyone
marginalized my family and me. Of course,
there would be social distance, but it was very
painful for those around us to escape/behave
like we have the plague (nurse,3)”

“My family and friends were the most
supportive in the process of becoming infected
with COVID-19. However, local newspapers
shared my illness, and everyone around me
was talking about me. The attitude of my
neighbors in the apartment made me very sad.
Patient privacy was not taken seriously. What
1 went through at that time was a nightmare
(nurse,4)”

2- Thoughts on the reason for being infected
with COVID-19

The health-care professionals participating in
the interview think that; the treatment and
care practices with a high risk of
contamination due to being a health-care
worker, lacking personal protective equipment
at the beginning, and not having sufficient
training on the subject are the reasons for
being COVID-19 infected

Health-care workers participating in the
interview have the opinion that they have

Covid-19 disease due to their treatment and
care practices with a high risk of transmission
due to being a health-care worker.

“Any intervention made on a patient with
COVID-19 is very vrisky. Especially
respiratory system practices increase the risk.
Moreover, since the patients are alone, we
even feed their meals. No matter how much 1
tried to pay attention to our contact with the
patient, [ eventually became COVID-19
(nurse,4)”

The participants reported that their personal
protective equipment was insufficient. At the
beginning of the pandemic process, and
therefore they caught COVID-19. This
situation was thought to cause anxiety in
employees.

“It is very important to use protective
equipment in protection from COVID-19.
There was a shortage of protective equipment
for a while at the beginning. There were no
masks, gloves, aprons, and visors. There were
times which I bought protective equipment
with money. But [ think I got COVID-19
because I used the same protective materials
for a long time (doctor,2)”

Participants stated that in-hospital training on
COVID-19 could not be done face-to-face due
to the risk of transmission, and therefore there
is a lack of knowledge on how to protect
themselves.

“Face-to-face training about COVID-19 was
attempted at the hospital but did not happen
due to the risk of contamination. The training
was provided with videos. [ think these
training did not reach their exact purpose; we
had a lack of knowledge (personnel)”

Participants reported that there were practices
such as lockdowns and flexible working for
society during the pandemic process, but they
continued to work because they were health-
care workers, and they always carried a risk.
For this reason, they recommended that
working hours should be regulated and
necessary protective and safety practices
should be implemented in order to reduce the
risk in working environments.
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“During the pandemic process, we employees
should have been tested without any
symptoms, but they were not done. We could
not get the complete necessary training. While
other institutions worked flexibly, we worked
full time. Material shortages at the beginning
were too much. Unless all these problems are
fixed, it is not possible for us to stay healthy in
such a working environment (doctor 3)”

“I think it is a big deficiency that there is a
lack of protective equipment in the working
environment, and our health controls are not
carried out. In this process, weekly working
hours should be arranged by flexible working
(nurse,9)”

3- Experiences and effects of the COVID-19
disease process

Employees reported that they were both
physically and mentally affected during the
disease and that some health problems still
persisted.

“The disease started with a fever and cough.
When [ found out that I had COVID-19, I first
couldn’t believe it. I thought about how I got
infected, and then [ wondered if I had infected
my children, my wife, my friends. Everyone
should do their part to protect themselves and
each other. Otherwise, this disease will never
end (radiology technician)”

“First of all, my complaints were started with
a fever and joint pain. When my test was
positive, I was very scared because I am 52
years old. I had very serious respiratory
problems, but “Thank God” I was treated
without going to intensive care. But I still
don’t think I'm getting better, I have fatigue, 1
have breathing problems as I move, and 1
have psychological stress and sleep problems
(personnel)”

Approximately half of the participants stated
that the problem is universal and that it can be
overcome with less harm if we stay cool in
this process, while the other half stated that
they were very lonely in this process, and they
were psychologically affected by the
problems of exclusion from the society.

“Since I already knew the process as a health-
care professional, I was able to act calmly by

trying to think positively. I think I managed
this process well; it even allowed me to
understand the patients and the hospital
environment better, it gave me empathy
(doctor,2)”

“As a reanimation nurse, I had the hardest
time in my profession. In practices such as
providing care and treatment to patients with
protective equipment, it becomes difficult to
“breathe, hear, communicate, and there are
times when you cannot wipe your sweat.”
Psychologically, the illness affected me very
much, we were under constant stress, but I
think I did my best as it is the duty of health-
care professionals (nurse,6)”

4. Discussion

It is admirable for health-care professionals to
work devotedly at the risk of death during the
COVID-19 pandemic process. However, as
reported in both this study and other studies,
HCW have been “stigmatized” that they are
seen as potential virus carriers by society
(9.10). Stigma is a public health problem that
needs to be tackled as an external stressor that
can potentially harm at least as much as
depression and other mental symptoms (11).
In particular, it has been stated that fear
arising from discrimination, prejudice, and
lack of knowledge has a negative effect on the
efforts of health authorities and health-care
professionals in China and other countries and
triggers chaos (10). In addition, a group of
nurses in China were not allowed to enter
even the neighborhoods where they were live
by their neighbors for fear of spreading
disease (10). This process deeply affected
health-care professionals psychologically, and
some unethical and immoral behaviors
observed in this situation created a very
serious problem.

As with all infections, the first precaution to
be taken in COVID-19 infection is health-care
workers' protection.'" Both Centers for
Disease Control and Prevention and WHO
reports that N95 or higher respirators should
be used during aerosol-generating procedures.
But as identified in both this study and other
studies, HCW experienced problems with
personal protective equipment access during
the pandemic (12,13). and they are infected
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with COVID-19 due to insufficient training.
In a study conducted in Wuhan, China, health-
care workers' first reason to become infected
was insufficient personal protective conditions
at the beginning of the epidemic, and their
awareness about protection was not strong
enough. Therefore, it was reported that HCW
did not apply effective personal protection to
the patient before any procedure (14). The
World Health Organization recommends that
health-care professionals exercise their right
to refrain from working in risky working
environments until necessary precautions are
taken (15). Considering the high number of
infected health-care professionals and lost
their lives during the pandemic, this right is
not used by HCW.

COVID-19 is a highly contagious respiratory
infectious disease that causes respiratory,
physical, and psychological dysfunction in
patients (16). Since it is known that 95.8% of
the confirmed cases have recovered, patient
care is very important after the diagnosis of
COVID-19 (17). The current study
determined that mostly respiratory distress
and fatigue symptoms are experienced by the
HCW  with  COVID-19.  Respiratory
rehabilitation is recommended for patients
diagnosed with COVID-19 and receiving
treatment (18). Rehabilitation Association
experts in China have developed practical and
applicable respiratory rehabilitation guidelines
for COVID-19 patients. It is recommended to
establish an  appropriate  rehabilitation
program for the individual (16). However, in
this study, it is thought that such a program
was not implemented for employees and that
they continue to work despite respiratory
complaints, and thus the recovery process of
HCW will prolong.

The Occupational Safety and Health
Administration (OSHA) emphasizes that it is
important to support employees
psychosocially against the COVID-19
epidemic in workplaces to feel safe and
reduce the anxiety that may develop (19). The
process of coping with both the lack of social
support due to being separated from loved
ones and the health problems that develop and
continue due to COVID-19 continue.
Statements that indicate that there is a
difference according to pre-pandemic well-

being are important. In the study, it is
gratifying that there were no HCW who died
in the hospital where the study was conducted
due to the young age of those with COVID-
19, but thousands of HCW died all over the
world. According to the International Council
of Nurses (ICN) statement, the number of
nurses who died due to COVID-19 is more
than the number of nurses who died in World
War I, which lasted four years. According to
the statement, 1500 nurses in 44 countries
died due to COVID-19 (7). However, we
think these numbers do not fully represent the
true number of HCW infected with COVID-
19.

COVID-19 is the first new occupational
disease described in this decade (20). In the
hospital where the study was conducted, the
work accident / occupational disease
notification of HCW with COVID-19 was
made from the first day by the employee
health unit. But it is not yet accepted as an
occupational disease in Turkey. It has been
reported that employees with a high risk of
being infected with the virus are eligible or
compensation as work accident / occupational
disease in many countries (Italy, Germany,
Belgium, South Africa, Canada, Malaysia, the
United States) (21). It is thought that making
work accident notifications, protecting the
rights of employees, as well as disclosing the
epidemic information in a transparent manner
will be very beneficial for the subsequent
psychological interventions, as well as the
positive effect on the social and psychological
situation.

In the study, HCW requested the
implementation of flexible working models in
order to conduct COVID-19 tests for control
purposes, to reduce patient contact and the
number of employees to reduce in-hospital
risk. In this context, to reduce the risk, HCW
who take care of probable/definite COVID-19
patients and those who care for other patients
should be separated or assigned alternately
according to the facilities of the institution
(22). Web-based forms can be created to
facilitate entry by using personal smartphones.
Tests and screenings of HCW with fever or
respiratory symptoms should be evaluated, if
possible, in a separate clinic reserved for
employees (14). Training of all personnel
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should be reestablished, and personal
protective equipment should be adequate and
ensured that they are of appropriate quality.

Limitations

The main limitation of the study is that it does
not cover only one pandemic hospital and all
healthcare professionals. Another limitation of
ours is the recording of the interviews, since
the participants did not give their consent.

5. Conclusion

Healthcare workers have been one of the most
affected professions in the fight against
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Abstract

Acute Physiology and Chronic Health Evaluation II (APACHE II) and Modified Charlson Index (MCI) are used to predict the
fatality in intensive care units (ICU). We aimed to investigate the difference between these scores in the prediction of fatality in
the medical intensive care unit. Our study is important because in our literature overview, this study is one of the rare studies
that compares these scoring systems. 108 ICU patients included. In all subjects APACHE II and MCI performed. Procalcitonin,
C-reactive protein(CRP) levels of patients were recorded. Patients were then grouped according to mechanically ventilated or
not; mortality happened or not. Statistically significance found in age(p<0.045), mechanical ventilation, procalcitonin, CRP and
MCI (p<0.001) about mortality . MCI sensitivity and specifity were higher than APACHE II in %95 confidance interval. Area
under curve in ROC analysis was CRP (0.728), Procalcitonin (0.719), MCI (0.686), APACHE II (0.665) respectively. Our study
demonstrates that the Modified Charlson Index combined with procalcitonin and CRP can be used for predicting mortality in
medical ICU as well as APACHE II

Keywords: APACHE II, Modified Charlson indeksi, Dahili yogun bakim iinitesi, Prokalsitonin, C-reaktif protein

Acute Physiology and Chronic Health Evaluation II (APACHE II) ve Modifiye Charlson indeksi (MCI) yogun bakimlarda morta-
lite 5ngorisiinde kullanilmaktadir. Biz bu skorlama sistemlerinin dahili yogun bakimda yatan hastalardaki mortalite 6ngériisiinde
aralarinda fark olup olmadigini aragtirdik. Caligmamuz dahili yogun bakimda mortalite 6ngoriisiinde bu iki skorlama sistemini
karsilastiran ilk galisma olmasi agisindan 6nemlidir. Caligmaya 108 yogun bakim hastas1 dahil edildi. Hastalarin hepsine yatigla-
rinin ardindan APACHE II ve MCI hesaplandi. Hastalarin prokalsitonin ve C-reaktif protein(CRP)seviyeleri kaydedildi. Hastalar
mekanik ventilasyon uygulanip uygulanmamasi ve mortalite olusup olusmamasi agisindan gruplandirildi. Mortalite agisindan
yas(p<0,045), mekanik ventilasyon, prokalsitonin, CRP ve MCl istatiksel olarak anlamli bulundu(p<0,001). MCI ‘nin % 95 giiven
araliginda sensitivitesi ve spesifitesi APACHE II ye gore daha yiiksekti. ROC analizinde egri altindaki alan ( Area under curve
) sirasiyla CRP igin 0.728, Prokalsitonin i¢in 0.719, MCI igin 0.686, APACHE II i¢in 0.665 di. Calijmamiz Modifiye Charlson
indeksinin, procalcitonin ve CRP ile birlikte dahili yogun bakimda mortaliteyi 6ngérmede APACHE II gibi kullanilabilecegini
gostermistir.

Anahtar Kelimeler: APACHE II, Modified Charlson indeksi, Dahili yogun bakim iinitesi, Prokalsitonin, C-reaktif protein
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Comparing of APACHE II and Modified Charlson Index in Mortality Prediction

1. Introduction

Predicting mortality and morbidity risks of
hospitalised patients is important for plannig a
sufficient treatment and patient care. For this
purpose several scoring systems constituded
for diseases using the features of related ilness
as vital signs or laboratory and clinical
findings.

Disease severity, age, nutrition, comorbidities,
inflammation biomarkers, artificial ventilation
support and infection status are the important
factors determining intensive care unit (ICU)
survival.

Various scoring systems are used to predicting
mortality in ICU. Among them Acute
Physiology and Chronic Health Evaluation II
(APACHE 1I), mortality prediction model
(MPM) and Simplified acute physiology score
(SAPS ) are the most used scoring systems (1,
2).

Modified Charlson index (MCI) is also used
for mortality prediction. MCI assesses patients
according to 17 co-morbidities (3). Beside
predicting the mortality and morbidity in ICU
patients, MCI also wused for assesing the
mortality estimation in patients with
sarcoma, orthotopic liver transplantation and
pulmonary diseases (4-6). There is limited
data about the prediction and risk assessment
of the MCI for ICU patients (7). Furthermore
there are only a few studies that compare MCI
and APACHE II and have controversial
results. Additionally a number of studies
suggested interpreting MCI together with
APACHE 1II could improve prognostic
prediction (8) (9). Therefore, we tried to show
the difference between MCI and APACHE II
scoring systems for predicting hospital
mortality among medical intensive care unit
patients.

2. Methods

We evaluated patients hospitalised to
Kecioren Research and Training Hospital
intensive care unit between 01.01.2018 and
31.12.2018 after approval of local ethical
committee. Patients older than 18, and
diagnosed with diseases related to internal
medicine were included in the study.

Coronary care patients, surgery and
postoperative patients, neurological disease,
and gynecology and obstetrics patients were

excluded. The demographic data,
procalcitonin, CRP, APACHE II, and MCI
scores and supportive therapies were

retrospectively collected from the hospital
database.

Statistical analysis

Patients were grouped according to mortality
and both groups were analysed for several
demographic and clinical features . APACHE
II scores were considered high risk if >8, and
MCI scores were considered high risk if > 3.

For statistical analysis, version 22.0 of SPSS
was used. The normality of the distribution of
continuous variables was tested by the
Kolmogorov-Smirnov test. Variables shown
as mean+SD if continuous and if discrete as
median and IQR (Inter Quartile Ranges) 25-
75.AUC (area under curve) values calculated
with ROC (Receiver Operating Characteristic)

analysis. Chi-square test was applied to
investigate the relationship between 2
categorical  variables. = Comparison  of

continous variables done by using Mann
Whitney U test. P value < 0.05 was accepted
as statistically significant.

Ethical Approval

Health  Sciences  University  Kecidren
Education and Research Hospital Ethics
Committee Permission was obtained with the
letter dated 12.08.2020 and numbered 2156.
Our research design was compatible with the
Declaration of Helsinki, and was accepted by
the Institutional Review Board (December 18,
2018; 43278876-929)

3. Results

108 cases were involved (n: 64 (53%) female;
44 (47%) male). Median age was 77(IQR: 67
—82). Forty five (41.7%) patients died and 63
patients were discharged. Fifty seven (52,8 %)
patients were mechanically ventilated.
Demographic data, laboratory findings and
scoring points of patients were demonstrated
in table 1.
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Table-1. General characteristics of patients

Sex n (%)
o  Female
e  Male

64(53)
44(47)

Age median (IQR%25-75)

Comorbidities n (%)
e  Chronic Hypertension
e  Diabetes Mellitus
e  Chronic Kidney Disease

Mortality n(%,)
° Presence
e  Absence

Mechanical Ventilation (%)
° Presence
e  Absence

Procalcitonin median ( /QR%25-75)
CRP median ( IQR%25-75)
APACHE II median (IQR%25-75)

Modified Charlson index median ( IQR%25-75)

APACHE II
e (-8
° 8<

n(%)
n(%)

Modified Charlson index
o  0-3n(%)
o 3<n(%)

77 (67 -82)

44(40.7)
44(40.7)
49(45.4)

45(41.7)
63(58.3)

57(52.8)
51(47.2)

0,67(0,11-5.4)
5,54(1,65-10-57)
29(22-36)

7(5-9)

4(3)
104(96,3)

1009.3)
98(90,7)

As shown in table 2; when both groups were
compared for several parameters, it was found
that there are statistically significance in age

(p<0,045); mechanical ventilation,
procalcitonin,crp, and modified charlson
score.(p<0,001)

When comparing the diagnostic performance
of each scoring system and several markers
for mortality, it was found that MCI was as
useful as APACHE II. Sensitivity, specifity,
positive predictive value and negative
predictive value of MCI and APACHE II
were displayed in table 3.

Table-2. Characteristics and laboratory data of patients according to Mortalitiy

Mortalitiy(+) Mortalitiy(-) PValue

Sex n (%) 28(62,2) 36(57,1)

e Female 0,5

e  Male 17(37.8) 27(42.9)
Age (IOR%25-75) 78(74,5-85,5) 76(64-81) 0.045
Comorbidities n (%)

e  Chronic Hypertension 25(55,6) 32(50,8) 0,6

° Diabetes Mellitus 19(42 2) 25(39 7) 0.7
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e  Chronic Kidney Disease 25(55,6) 24(38,1) 0,07
Mechanical Ventilation (%)

e  Presence 43(95,6) 14(22,2)

2(4,4) 49(77.8) =<0.001

e  Absence
Procalcitonin ( IQR %25-75) 3,24(0,35-12,83) 0,33(0,01-1,50) <0.001
CRP (IQR%25-75) 8,68(5,03-14,9) 4,16(1,3-8,53) <0.001
APACHE 11

o 08 n(%) 2(4.4) 2(3.2)

o 8< n(%) 43(95,6) 61(96,8) 0.55
Modified Charlson index

o 0-3n(%) 1(2,2) 9(14,3) 0.03

o 3<n(%) 44(97.8) 54(85,7)

Table-3. Comparison of Apache 2 and Modified Charlson scores findings % (95%CI)

APACHE 2 M.CHARLSON
Sensitivity 95,56 (84,85-99,46) 97,78 (88,23-99,94)
Specificity 3,17 (0,39-11) 14,29 (6,75-25,39)
Accuracy 41,67 (32,25-51,55) 49,07 (39,33-58,87)
PLR 0,99 (0,91-1.07) 1,14 (1,02-1,27)
NLR 1,4 (0,2-9,57) 0,16 (0,02-1,18)
PPV 41,35 (39,49-43 23) 44.9 (42,19-47,6)
NPV 50(12,76-87,24) 90 (54,16-98,56)

PLR: Positive likelihood ratio, NLR: Negative likelihood ratio, PPV: positive predictive value, NPV: Negative predictive value

4. Discussion

Scoring systems predict the risk of mortality
by using symptoms, physical examination
findings and the results of the laboratory tests
. Therefore our aim was to establish a scoring
system that is valid and reliable. The objective
of our research was to compare the
performance of MCI and APACHE 1I systems
for predicting the mortality of ICU patients.
Our study’s importance and difference from
previous studies is that it was one of the few
studies carried out in a medical intensive care
unit. According to our knowledge, most of
these studies in the literature were done in
surgical and anesthesia intensive care units.

In our study, age, and mechanical ventilation
were associated with mortality as expected.
Procalcitonin, CRP, and MCI were associated
significantly ~ with  mortality,  however
APACHE 1II was not associated with
mortality. MCI was more sensitive and

specific than APACHE I, the accuracy was
superior in MCI compared to APACHE 1I
(%095 confidence interval) .Table 3

There are conflicting results regarding the
comparison of scoring systems in the
literature. Evran et al. reported that age was
significantly linked with higher mortality rates
(10). One study determined APACHE II had
a more correct evaluation system for fatality
contrast to  ODIN(organ dysfunction and
infection system ), SAPS2 and MCI in
geriatric  patients undergoing emergency
abdominal surgery (11). Quach et al.found
that the MCI had not enough accuracy as
APACHE 1I for prognosticating hospital
mortality in an intensive care unit (12).
APACHE II was found a better option for
betokening to  sepsis related  deaths
(13).However Dosset et al. did not suggest
APACHE 1I for the trauma associated
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mortality prediction in the first 24 hours (14).
In another study APACHE III was found
more sensitive and specific than APACHE II

in predicting mortality(15). PIRO
(predisposition, insult, response, organ
dysfunction) score, APACHE 1II and

MEDS(mortality in emergency department
sepsis) were similar in forecasting mortality
in sepsis cases (16). Another study that
analysed the association between mortality
and procalcitonin, CRP, and SOFA(sequential
organ failure assessment ) score in ICU,
showed that both procalcitonin and CRP were
associated with  mortality(17).In  sepsis
patients Chien-Chang Lee et al showed
MEDS score was the most specific and
procalcitonin was the most sensitive in
predicting mortality(18).  Similar to our
results some studies showed MCI can be
useful in mortality prediction. A study
comparing MCI and APACHE 1I found that
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Cocukluk Cag1 Behget Hastaliginda Mukoza ve Cilt
Tutulumu

Mucosal and Cutaneous Involvement of Behcet’s Disease in Children

Zahide Ekici Tekin, Elif Celikel, Fatma Aydin, Tuba Kurt, Miige Sezer, Niliifer Tekgoz,
Ciineyt Karagol, Serkan Coskun, Melike Mehves Kaplan, Banu Celikel Acar

Ankara $ehir Hastanesi, Cocuk N
Romatolojisi Klinigi, Ankara, Tiirkiye Ozet

Behget hastaligy, her tip ve boyuttaki damarlar etkileyerek ¢oklu organ tutulumu ile seyreden kronik, otoinflamatuar bir vaskiilit-
tir. Her sistemi etkileyebilse de hastalik i¢in tan1 koydurucu ve karakteristik olan tutulum mukoza ve cilttir.Bu ¢aligma ile gocukluk
¢ag1 Behget hastalig1 tanisi ile merkezimizde takip edilen hastalarin mukokuton6z tutulum oranlarinin, tutulum siddetlerinin,
tedavi yanitlarinin bildirilmesi ve diger organ tutulumlari arasindaki iliskinin ortaya konulmasi hedeflenmistir. Retrospektif olarak
diizenlenen bu galigma Ocak 2007 ile Haziran 2021 tarihleri arasinda 16 yasindan 6nce Behget hastalig1 tanisi almg olgulari iger-
mektedir. Hastalarin elektronik dosyalarindan demografik, klinik 6zellik ve tedavileri not edildi. Mukokutanéz tutulumlar: detaylt
sekilde gruplandirildi. Caligmaya dahil edilen 79 hastanin %57’si kizd1. Tekrarlayan oral aft tiim hastalarda (%100), genital iilser
57 hastada (%72,7) ve kutanoz tutulum 37 hastada (%46,8) tespit edildi. Diger organlarda etkilenme olmadan izole mukokutanéz
tutulum 22 hastada (%27,8) gozlendi. Kutandz tutulum, 30 hastada (%38) papiilopiistiiler lezyon, 8 hastada (%10,1) eritema no-
dozum benzeri lezyon, 4 hastada (%5,1) folikiilit ve 2 hastada (%2,5) yiizeyel tromboflebit seklindeydi. Paterji testi uygulanan 73
hastanin (%92,4) 22’sinde (%27,8) pozitifti. Caliymamizda majér ROA ve majér GU siklig1 kizlarda daha fazla gériildii (p=0,059,
p=0,046). Mukokutanéz tutulum igin lokal tedavilere ek olarak tiim hastalara kolsisin basland1. Cocukluk ¢ag1 Behget hastaligt
mukokutandz bulgulari ile ilgili olan ¢alismamizda tekrarlayan oral aft, genital iilser ve cilt bulgular1 en sik goriilen 3 bulgudur.
Major tekrarlayan oral aft ve genital tilser kiz hastalarda daha sik gézlemlendi. Mukokutan6z bulgular Behget hastaliginda taniya
giden yolda ilk basamak olup dikkatle degerlendirilmelidir.

Anahtar Kelimeler: Cocukluk ¢ag1 Behget hastaligy; deri; genital iilser; oral aft; tedavi

Abstract

Behget’s disease is a chronic, autoinflammatory vasculitis with multi-organ involvement affecting vessels of all types and sizes.
Although it can affect any system, the diagnostic and characteristic involvement of the disease is mucosa and skin.In this study,
it was aimed to show the rate, severity and treatment response of mucocutaneous involvement of children who were diagnosed
Behget’s disease in our center. This retrospective study included cases diagnosed with Behget disease before the age of 16 between
January 2007 and June 2021. Demographic, clinical features and treatments were noted from the electronic files of the patients.
Mucocutaneous involvements patients were evaluated in detail. Of the 79 patients included in the study 57% were girls. Recurrent
oral aphthae were detected in all patients (100%), genital ulcers in 57 patients (72.7%), and cutaneous involvement in 37 patients
(46.8%). Isolated mucocutaneous involvement was observed in 22 patients (27.8%) without other organ involvement. Cutaneous
involvements were papulopustular lesion in 30 patients (38%), erythema nodosum-like lesion in 8 patients (10.1%), folliculitis in
4 patients (5.1%), and superficial thrombophlebitis in 2 patients (2.5%). Pathergy test was positive in 22 (27.8%) of 73 patients
(92.4%). In present study, the frequency of major recurrent oral aphthae and major genitale ulceration was higher in girls (p=0.059,
p=0.046). Colchicine was started in all patients in addition to local treatments for mucocutaneous involvement. In our study, re-
current oral aphthae, genital ulcer and skin lesions were the most common involvements respectively. Major recurrent oral aphtha
and genital ulcer were observed more frequently in female patients. As a conclution, mucocutaneous lesions are the early step of
diagnosing Behget’s disease and should be evaluated carefully.
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Behget Hastaliginda Mukokutan6z Tutulum

1. Giris

Behget hastaligi (BH), her tip ve boyuttaki
damarlar etkileyerek ¢oklu organ tutulumu ile
seyreden kronik, otoinflamatuar bir vaskiilittir
(1). Her sistemi etkileyebilse de hastalik i¢in
tan1 koydururucu ve karakteristik olan tutulum
mukoza ve cilttir. Klinisyeni erken evrede
tantya  gotiirebilen  mukoza ve  cilt
etkilenmeleri siklikla; rekiirren oral aft
(ROA), genital iilser (GU), eritema nodozum
benzeri lezyon (ENL), papiilopiistiiler lezyon
(PPL) ve pozitif paterji testi (PT) seklindedir.
Ancak hastaligin siddetini, seyrini ve tedavi
seklini belirleyen diger organ (okiiler,
gastrointestinal, norolojik ya da wvaskiiler)
etkilenmeleridir (2). BH siklikla Ipek yolu
giizergahindaki {ilkelerde goriilmekte olup
Tiirkiye en sik goriildiigi tilkedir (80-370
olgu: 100.000). Diger ilkelerde hastalik
prevalansi 5-35:100.000 araligindadir. BH
tipik olarak 20-40 yaslar arasinda bulgu

Tablo 1. Behget hastaligi tan1 kriterleri

vermekle birlikte %4-26 oranindaki hastanin
sikayetleri ¢ocuklukta baslamaktadir (3,4).
Atipik ya da inkomplet bulgulardan dolay1
cocukluk c¢ag1 Behcet hastaligint (¢BH)
tanimak zor olabilmekte hastalar gec tani
alabilmektedir. CBH’nm1 tanilamak ig¢in son
donemde eriskin tami kriterlerine ek olarak
pediatrik tan1 kriteri de gelistirilmistir (5-7).
Tim tam kriterleri, mukokutandz bulgularin
sik ve hastalik i¢in karakteristik olmasindan
dolay1 agirlikli olarak icermektedir (Tablo 1).
Mukokutandz bulgularin zamaninda dogru
sekilde degerlendirilmesi hastalarin agir organ

tutulumlar1 agisindan saglikli  takibini ve
gerekli  tedavilerin  yerinde yapilmasim
saglayacaktir.

Bu calisma ile ¢BH tanisi ile merkezimizde
takip edilen hastalarin mukokutonéz tutulum
oranlarini, tutulum siddetlerini ve tedavi
yanitlarini bildirmeyi hedefledik.

Behcet Hastalign Tam Kriterleri

ISG (Eriskin)* (5)
RQA (zorunlu) en az 3 adet/yil

GU GU (2 puan)

Cilt bulgulart Cilt bulgular: (1 puan)
OKkuler tutulum Okuler tutulum (2 puan)
PPT Vaskiiler tutulum (1 puan)

Norolojik tutulum (1 puan)

ICBD (Eriskin)** (6)
ROA (2 puan) en az 3 adet/yil

PEDBD (Cocuk)*** (7)
ROA (1) en az 3 adet/yil
GU (1)

Cilt bulgular: (1)
Okuler tutulum (1)
Vaskiiler tutulum (1)
Norolojik tutulum (1)

ISG-International Study Group, ICBD-International Criteria for Behget's disease, PEDBD- Pediatric Behget's
Disease, BH-Behget Hastaligi, ROA-Rekiirren oral aft, GU-Genital iilser, PPT-Porzitif paterji testi
* Zorunlu kriter ve digerlerinden en az 2 tanesi, ** 4 ve iizeri puan, *** 3 ve ilizeri puan

2. Gerec ve Yontemler

Retrospektif olarak tasarlanan bu c¢alisma
Ocak 2007 ile Haziran 2021 tarihleri arasinda
16 yasindan once BH tanist almis olgular
igermektedir. BH tanis1 2016 sonrasinda
pediatrik tan1 kriterleri ile onceki donemlerde
erigkin tami kriterleri 1s1¢inda uzman g¢ocuk
romatologlar1 tarafindan konmustur (5-7).
Calismaya 16 yasindan sonra tami almis,
diizenli kontrole gelmeyen hastalar dahil
edilmemistir. Helsinki deklerasyonuna uygun
sekilde yiiriitilen caligmamiza Ankara Sehir
Hastanesi Klinik Arastirmalar Etik Kurulunca
onay verilmistir.

Hastalarin elektronik dosyalarindan
demografik, klinik 6zellik ve tedavileri not

edildi. Mukokutanéz tutulumlar1 detayl
sekilde gruplandirildi. Biiyiikliigi 10 mm’den
fazla olan OA ve GU lezyonlar1 major,
digerleri minor olarak simiflandirildr (2).
Yillik ROA sayisina gore hastalar ROA> 12
ve  ROA<I2 adet olacak  sekilde
gruplandirildi. Uygun doz kolsisin ve lokal
tedaviye ragmen ROA ve GU’de siklik,
biiyiiklik, iyilesme zamaninda diizelme
olmadigi i¢in beslenme, hareket etme ve
giinlik hayati olumsuz etkileyerek, doz
artirmayr ya da ek tedaviyi gerektiren
lezyonlar direngli olarak kabul edildi. GU tan1
aninda aktif ya da skar olmasina gore
tamimlandi. Hastalar izole mukokutandz
tutulumu  olanlar ve  digerleri  diye
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gruplandirildi. Tiim hastalar oftalmolog ve
bazi hastalar BH’nin sistemik tutulumu
acisindan pediatrik nérolog ve gastroenterolog
tarafindan degerlendirildi.

Paterji, HLA BS51 sonuglar1 not alindi. Tam
anindaki ve son vizitteki hastalik aktiviteleri
Behget Hastaligt Giincel Aktivite Formu
(BDCATF) ile degerlendirildi (8).

Istatiksel degerlendirme

Hasta verileri SPSS 22. versiyon kullanilarak
degerlendirildi. Kategorik veriler say1 ve
yiizde olarak tamimlandi. Sayisal verilerin
normal dagilima uyup uymadig1 Shapiro-Wilk
test ile degerlendirildi. Normal dagilima
uymayan sayisal veriler medyan, minimum ve
maksimum olarak tanimlandi. Kategorik
veriler arasindaki fark ki-kare testi, sayisal
degerler aras1 fark non-parametrik Mann
Whitney-U testi ile degerlendirildi. Sayisal
bagimli  degiskenler i¢in non-parametrik
Wilcoxon Signed Rank test uygulandi.

3. Bulgular ve Analizler
Demografik veriler

Calismaya dahil edilen 79 hastanin %57’si
kizdi. Hastalarin medyan yasi 17 yil (6-24),
sikayetlerin baslama yas1 11 yil (2-15) ve tam
alma yast 14 yil (2-17) olarak tespit edildi.
Tan i¢in medyan gegen siire 1 yil (0-12) ve
hastalarin medyan takip siiresi 1 yil (1-13)
olarak belirlendi. Hastalarin 18’inde (%22,9)
1. derece akrabada, 10’unda (%12,5) 2. derece
akrabada BH oykiisii mevcuttu. Ailede BH
olan hastalar anlamli olarak daha erken tami
aldi (p=0,031).

Mukokutanoz tutulum

Caligmamizda ROA tiim hastalarda (%100),
GU 57 hastada (%72,7) ve kutandz tutulum 37
hastada  (%46,8) tespit edildi. Diger
organlarda  etkilenme  olmadan  izole
mukokutandz tutulum 22 hastada (%27,8)
gozlendi.

Rekiirren oral aft 20 hastada (%25,3) major
karakterde, 17 hastada (%21,5) tedaviye
direngli ve 40 hastada (%50,6) yilda 12 ve
lizerinde gelistigi goruldii.

Genital iilser 16 hastada (%20,3) major, 41
hastada (%51,9) minér ve 13 hastada (%16,5)
tedaviye direncli oldugu belirlendi. Tani
aninda 20 hastada (25,3) aktif, 17 hastada
(%21,5) skar ve 19 hastada (%24) her ikisi
beraber goriildii.

Kutan6z tutulum, 30 hastada (%38) PPL, 8
hastada (%10,1) ENL, 4 hastada (%5,1)
folikiilit ve 2 hastada (%2,5) yiizeyel
tromboflebit seklindeydi.

Paterji testi uygulanan 73 hastanin (%92,4)
22’de (%27,8) test pozitifti.

Mukokutanoz dist organ tutulumu

Calismada 57 hastada (%72,2) mukokutanoz
dis1 etkilenme ve hastalarin 35’inde (%44,3)
ciddi organ (okiiler, vaskiiler ve ndrolojik)
tutulumu mevcuttu. Ciddi organ tutulumlar
%19 oraninda fiiveit, %15,2 oraninda tromboz,
%8,9 oraninda ekstraparankimal ve %5,1
oraninda parankimal norolojik tutulum olarak
gbzlendi.

Hastalarin %36,7’sinde kas iskelet,
%22,8’inde gastrointestinal, %19’unda goz,
%19’unda norolojik, %16,5’inde vaskiiler
etkilenme, %11,4’inde ates, %06,3’linde
epididimit ve %55,7’sinde HLA BS5l1
pozitifligi mevcuttu.

Mukokutanéz  bulgularin
siddetini etkileyen faktorler

stkligimi ve

Calismamizda majér ROA ve major GU
siklig1 kizlarda daha fazla goriildi (p=0,059,
p=0,046). Cinsiyetin, BH pozitif aile
Oykiisiiniin ve HLA B51 varliginin CBH’ nin
mukokutandz bulgularina etkileri Tablo 2’de
Ozetlendi. Major ROA, ailede BH olanlarda
anlaml1 olarak daha fazla goriildii (p=0,034).
Kutanéz bulgular ise, ailede BH olanlarda
anlamli olarak daha azd1 (p=0,001).

Cocukluk c¢ag1 Behget hastaliginin izole
mukokutandz formunun kiz hastalarda anlaml
sekilde daha sik oldugu fakat diger
parametrelerde anlamli fark olmadigi tespit
edildi (p=0,005) (Tablo 3).

325



1591 ) QOUIY A UUDW gy, ISO] 2ADY-TYy ‘LYDISDE] 105y T

#x09C°0 66 TFLET TETFHIT (1f) 1s2.ms ewe ey,
#9710 9€°EFETTI ST TF60E] (1f) 1$ed ey,
#%CLY"0 £9°¢¥98°6 65 TFSH 01 (11f) 1$e4 ewerSeq urpaLeNI§
(9°1€%) ST (LT1%) 01 JyedoN
%868°0 (S°0¥%) ¢ (T°S1%) Tl Jmizod 1S9 VIH
(¥'6¥%) 6€ (TS1%) TI (9%9 %) IS MO0X
*87C°0 (8°CT%) 81 (L'T1%) 01 (F'S€%) 8T 1eA H4 P31V
(8€%) 0€ (1's%) ¥ (€V%) ¥€ AMIH
%5000 (THE%) LT (8°T2%) 81 (LS%) Sp Z0] AISUI)
LRZAP (TTL%) LS (8°LT%) T
JOA JeA wnmngJ,
d wnpnnj, ZouenyoynjA| 9[0Z| ZQuEe | 0XNJA d[0Z]

ISEWUR[SEAD| ULIE[E)SEY UB[O NWN[NIN} ULSIO JOZIP S[I JB[E)Sey N[N} ZQUemnyjoynw d[0Z] ‘¢ O[qeL,

1591 24DY-TYy,
11591 1aoivd finzod-1dd “42S]1 [p}udD~-1D ‘Y |10 LYY -y OY SUVISVE 105Y2g-Hg

Behcet Hastaliginda Mukokutanoz Tutulum

o
*EV6°0 (€°02%) 91 (9°L%) 9 LTS0 6°€1%) 11 6°€1%) 11 9PE0 (€°02%) 91 (9°L%) 9 x657°0  (6°€1%) 11 (6°€1%) 11 Ldd
(Guey Ldd)
% nwnpniny
£080°0 (S‘0t%) T (€9%) ¢ €8L°0 (S12%) L1 (€°52%) 0T 100°0 (T6€ %) 1€ (9°L%) 9 *1LEOQ (8°T¢%) 81 (I'v2%) 61 no
*
*€LT0 (6°€1%) 11 (sT%) T 7820 (I°s%) ¥ F'11%) 6 €9L°0 #'11%) 6 (I°5%) ¥ #SLEO (I°s%) ¥ #'11%) 6 Qo mduaIq
*
+0€T°0 (L°L1%) ¥1 (8€%) € 7SO0 (1°s%) ¥ (S°91%) €1 886°0 (6°€1%) 11 (9°L%) 9 +785°0 (9°L%) 9 (6°€1%) 11 VO 1uag
*
*LP1°0 (T s1%)T1 (1°5%) ¥ L160 (6°8%) L F11%) 6 91+°0 (T°S1%) T1 (I°s%) %9100 (8°c%) € (S91%) €1 0O Jelen
*
*E07°0 (S91 %) €1 (6°8%) L #59°0 (1'01%) 8 (T'S1%) 1 $€0°0 #'11%) 6 (6°€1%) 11 #650°0 (€9%) § (61%) ST VOu 1elen
(I'v2%) *
«080°0 (1'8¥%) 8¢ 61 90L°0 (6'7€%) 9T (T6£%) 1€ 8620 (F'6v%) 6€ (8°72%) 81 «€L0°0  (99T%)IT (9°¥%) 9€ no
(8°LT%) *
«0€5°0 (@TL%) Ls [4 8120 (€%¥%) € (L°55%) v ov0 (9°%9%) (75€%) 8T «L9€°0 (€1%) € (L$%) S vou
(8°LT%)
119Zap (TTL%) LS 44 11939p (Evp%) S€ (L°SS%) v¥ 1195ap 9'v9%) TS (b'S€%) 8T 11939p (€v%) vE (LS%) Sy
MoX ELIN JuedoN Jzoq MNoX IEA b B ek zry|
d d d d
(%) N wn[njnj zguenyoynjA 0z| (% ‘N) 1S9 VIH (% ‘N) HI dpa1ty (%) N 3o41su1)

Io1I01BY UoAa[D)e tuLre[n3[ng zouenyoynu 13iejsey 123yag 13ed JYnpnoo) g oqe],

326



Osmangazi Tip Dergisi, 2022

Tamda gecikme ile izole mukokutandéz ve
mukokutandz dis1 organ tutulumu arasinda
anlaml iliski gézlenmedi (p=0,263, p=0,08).

Mukokutan6z bulgularin varligi diger organ
tutulumlarini isaret edebilir mi?

Genital iilser varligi ve GU’in  major
karakterde olmasi ile okiiler tutulum arasinda
zayif ama istatistiksel olarak anlam negatif
iligki tespit edildi (= -0,419, p= 0,001).
Rekiirren oral aft, GU ve kutandz bulgular ile
CBH’nin diger organ tutulumlar arasinda
anlaml1 herhangi bir iliski belirlenmedi.

Genital tlser ve kutandz bulgularm varligina
gore gruplanan hastalar; okiiler, vaskiiler,
norolojik, kas iskelet ve gastrointestinal
tutulum siklig acgisindan kiyaslandi. GU’i
olan hastalarda okiiler tutulum goriilme orant,
olmayanlara gore anlamli olarak az bulundu
(p=0,001). Ancak diger parametrelerde
gruplar arasinda anlamli fark goriilmedi.

Tedavi

Mukokutan6z tutulum icin lokal tedavilere ek
olarak tiim hastalara kolsisin (0,03 mg/kg/g)
baglandi. Kolsisin tedavisi ile ROA’1 ve/veya
GU’i tamamen diizelmeyen 12 (%15,2)
hastada kolsisin dozu 0,06 mg/kg/g’e kadar
cikildi.  Sikayetleri diizelmeyen 5 (%6,3)
hastaya azathioprin (1-2 mg/kg/g) ve 1
(%1,26) hastaya kisa siireli sistemik steroid
(0,5 mg/kg/g) tedaviye eklendi.

Hastalarin ilk ve son vizitteki durumlari igin
yapilan BDCAF skorlamasi arasinda anlaml
fark mevcuttu. Tedavi ile hastalik aktivitesinin
kontrol edildigi ve BDCAF skorunun azaldigi
goriildii (p=0,001).

Tedavi sonrasi BDCAF skorundaki azalma
orani ile hastalarin klinik tutulumlari arasinda
iligki arastirildiginda, izole mukokutandz ve
ekstrakutandz organ tutulumu olan iki grupta
pozitif yonde anlaml iliski tespit edildi (siras1
ile r=0,319, p=0,004 ve r=0,276, p=0,014).

4. Tartisma ve Sonug

Cocukluk ¢agi Behget hastaliginin mukoza ve
cilt tutulumuna dikkat c¢ekmeyi hedefleyen
calismamizda ROA, GU ve cilt lezyonlari
sirast ile en sik ilk 3 bulgudur. Behget

hastaliginin en erken ve en sik bulgusu olan
mukokutandz tutulumunun zamaninda farkina
varilmasi hastalarin agir organ etkilenmesi
olmadan tam almasina ve gerekli dnlemlerin
alinmasina olanak saglamaktadir.
Mukokutandz bulgular agir organ hasari riski
tasimasa da, hastalarin giindelik hayatim
etkilemekte, yasam  kalitesini  oldukca
diisiirmektedir (9). Bu nedenle izole
mukokutandz tutulumlu hastalarda da lokal
tedavilerin yani sira sistemik tedavi ihtiyaglar
da dikkate alinmalidir.

Ulkemizden yapilan CBH calismalarinda
mukokutan6z tutulum oldukca stk
bildirilmistir (10-13). Caligmalarda %100
oraninda ROA, %55-82,7 oraninda GU ve
%32,3-76 oraninda cilt bulgular1 goézlendi.
Baslica cilt bulgulart %32,3-38 oraninda PPL,
%10,1-37,3 oraninda ENL olarak tespit edildi.
Pozitif PT %19-46 oranindaydi. Diger
iilkelerden yapilan caligmalarda da
mukokutandz bulgularin sikligi benzerdi (14-
17). ROA sikhigi %91,7-100, GU sikhig
%33,6-76,5, cilt lezyon siklig1 %23,9-88.,9 ve
PPT siklig1 %6,5-57 oranindaydi.

Behget hastaliginin en sik ve en erken bulgusu
olan ROA hastaligin klinik tablosu oturmadan
yillar oOnce gorilmeye Dbaslayabilmektedir.
Prospektif olarak takip edilen ROA’ll 67
hastanin %52,2’sinde ortalama 7,7 yil sonra
BH semptomlarimin gelistigi tespit edilmistir
(18). Caligmamizda medyan tanida gecikme
iresini 1 y1l bulundu ama siirenin 1 olguda 12
yila kadar uzadig1 goriildii. Ulkemizde Behget
hastaligina olan farkindalik yiiksek oldugu
icin diger yayinlarda da tan1 gecikme siiresi 1-
3 yil bildirilmistir (11-13). Izole ROA ile
basvuran hastalarda kotii agiz hijyeni, vitamin
eksiklikleri gibi diger nedenler dislandiktan ya
da tedavi edildikten sonra; aft siklig1, kac tane
ciktig, biyiikliigii, derinligi ve iyilesme siiresi
klinisyene riskli grup i¢in bilgi verecektir.
BH’da ROA’mn tek basma tan1 degeri kisith
olsa da ailesinde BH olan olgularda ROA’nin
sik, ¢oklu ve major karakterde olmasi takip ve
tedaviyi  planlamada yol  gosterebilir.
Calismamizda da gosterildigi gibi ¢ocukta
major ROA’nin olmasi ailevi BH olanlarda
klinisyeni BH’na daha fazla
yaklastirmaktadir.
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Bununla birlikte c¢aligmamamizda ROA
sikligini, biyiikliigiinii ya da tedavi yanitim
olumlu ya da olumsuz etkileyen baska bir
faktor gdzlemlenmemistir.

Behget hastaliginin bir diger karakteristik
bulgusu olan tekrarlayan GU erken dénem
bulgularindandir ve ROA ile beraber
baglayabilir. Ancak, ROA ile kiyaslandiginda
GU’in tam icin daha spesifik oldugu
gosterilmistir (5). Genital iilser daha biiylik ve
derin olup daha yavas ve iz birakarak iyilesir.
Bu nedenle steroid ve immunsupresif tedavi
gerektirir. Erkeklerde en sik skrotumda,
kizlarda labiumda gelisir. Calismamizda 2. en
sik bulgu olan GU’in tan1 aninda %25,3 aktif,
%21,5 skar, %24,1 aktif ve skar lezyon
oldugu tespit edilmistir. Genital iilser orani
diger Tirkiye c¢aligmalarinda 9%55-82,7
araligindadir (10-13). Bunlara ek olarak
calismamizda majér GU’in kiz cinsiyette daha
sik oldugunu gdzlemledik. GU ile okiiler
tutulum arasindaki negatif yondeki iliskinin,
erken donemde GU icin baslanan steroid ve
immunsupresif tedavinin koruyucu etkisi ile
aciklayabiliriz.  GU oranlan  calismamiza
benzeyen yine biri Tirkiye’den (%382,7),
digerleri Tunus (%76,5) ve Ingiltereden (%74)
olan 3 calismanin okiiler tutulum oranlar
strast ile %30,9, %44.,4 ve %8,7 olarak tespit
edildi (12,14,15).

Kutan6z bulgular calismamizda 3. en sik
(%46,8) tutulum olmustur. Behget hastaligi
ciltte en sik papllopistiler ve eritema
nodozum benzeri lezyon olarak kendini
gostermektedir  (19). PPL  akneiform
karakterdedir ve bazen akne vulgaris tanisi
bile alabilmektedir. Hastalarimizda PPL %38,
ENL %]10,1 oraninda goriildii. Daha nadir
olarak %y5,1 oraninda folikiilit ve %2,5
oraninda ylizeyel tromboflebit gdzlemlendi.
Tirkiyeden yapilan diger calismalarda PPL
oranlart ¢ok Dbenzer olmakla birlikte,
caligmamizin ENL oran1 diger c¢aligmalara
gore diisiiktlir (10-13). Caligmamizda ailede
BH olan hastalarda kutan6z bulgularin daha
az oldugu gozlemlendi. Ailede BH varligi
ebeveynlerin BH farkindaligimi artirdigi igin
bu hastalara daha erken tan1 konulup tedaviye
daha erken baslanmaktadir. Bu hastalar uygun
tedavi altinda olduklan i¢in kutandz bulgular
daha az gelistirmektedir. BH’nin kutanoz
tutulumu ile ilgili glincel g¢aligmalar; non-

folikiiler =~ PPL  orneklerinde  gdsterilen
16koklastik vaskiilit ya da notrofilik vaskiiler
lezyonun diagnostik kriter olmasi gerektigi
yoniindedir (19).

Pozitif paterji testi, steril igne ile yapilan
mikro travma sonrasinda 24-48 saat sonra o
bolgede olusan non-spesifik deri lezyonudur.
Eritemli endurasyon ve ortasinda papiil ya da
pistiil olugur. PPT erigkin tam1 kriterleri
arasindadir ancak pediatrik tani kriteri paterji
testini igermemektedir. Hastalarimiza yiiksek
oranda (%92,4) paterji testi uygulandi ve
%27,8 oraninda pozitif gorildi. PPT en
yiksek  Iran  ve  Tunus  (%55-57)
calismalarinda goriiliirken en diisiik Ingiltere
ve Italya (%6,5-14,5) calismalarinda tespit
edildi. Tiirkiye calismalarinda PPT degerleri
¢ok degisken olup %19-46,8 araligindaydi
(10-13). PT gerek invaziv olmasi, toplumlar
arasinda  pozitiflik oraninin  degiskenlik
gostermesi,  uygulayict  ve  kullanilan
materyalin 6zelliklerine bagimli olmasi1 nedeni
ile cocuk BH kriterleri i¢cinde yer almamistir.
Ayrica iglem sonrasi dogru sonu¢ igin
uygulama  bdlgesinin  korunmast  ¢ocuk
hastalarda olduk¢a zordur. Bunlara ek olarak
calismamizda PT olduk¢a yiiksek oranda
uygulandi ancak ciddi organ tutulumunu isaret
eden bir iligkili bulunmadi.

Cocukluk cagl Behget hastaliginda
mukokutandz bulgular 6ncelikle lokal steroid,
bakim iiriinleri ve uygun dozda kolsisin ile
tedavi edilmektedir. Bazen direncli olgularda
ve akut atak sirasinda kisa siireli sistemik
steroid  kullanmak gerekebilir.  Direngli
olgularda miimkiinse kolsisin dozu artirila
bilinir ya da tedaviye azathioprin eklenebilir
(2,20). Tim hastalartmiz lokal sterid ve
kolsisin tedavilerini aldilar. Direncli olan 12
hastaya kolsisin doz artinmma gidildi. Doz
artinmmina yanit vermeyen 5  hastaya
azathioprin ve 1 hastaya sistemik steroid
baglandi.

Hastalarimizin  izleminde @~ BDCAF ile
yaptigimiz degerlendirme hastalik aktivitesini
kontrol edebildigimizi gosterdi. BDCAF
¢ocuklara yonelik olmasa da ¢ocuk hastalarin
tedavi yanit1 ve prognozunu degerlendirmede
kullanilmaktadir (11).
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Calismanin  retrospektif yontem ile tek
merkezde ve az sayida hasta ile yapilmasi
temel kisithiligidir.

Sonu¢ olarak ¢ocukluk c¢ag1  Behget
hastaliginda ROA, GU ve cilt bulgular1 en sik
goriilen bulgulardir. Ailesinde BH olan
cocuklarda major ROA oldugu takdirde BH
dikkatle arastirilmalidir. Etkin tedavi ile
BDCAF skoru izole mukokutandz tutulumu
olan ¢ocuk hastaklarda da gerilemektedir.

Mukokutandz bulgular BH’nin kalict hasar
birakan ya da hayati tehdit eden unsurlarindan
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Abstract

Warfarin is the most common drug used in oral anticoagulation. The most serious side effect is bleeding. The aim of this study
is to determine the risk factors that increase bleeding. In this retrospective study, we evaluated 283 patients with the diagnosis
of bleeding due to warfarin use. The patients were divided into two groups as major and minor bleeding according to the need
for blood transfusion. Age, gender, international normalized ratio (INR) level, drug use history, presence of additional disease,
duration of treatment, warfarin dosage and laboratory data were obtained from patient files. Bleeding risk scores of 197 patients
for whom laboratory data could be obtained before the bleeding event were calculated. The mean age of the patients was 69.16
+12.90 years. 51.9% were female and 48.1% were male. The major bleeding group was older (p=0,007). The rate of drug use that
interacts with warfarin was 53.3%. Acetylsalicylic acid (ASA) usage rate was 31.4%. ASA use was more common in the major
bleeding group (p=0,000). Concomitant disease was detected in 86.9% of the patients. The most common concomitant diseases
were heart disease 59%, hypertension 56.5% and diabetes 21.2%, respectively. Heart disease was more common in the major
bleeding group (p=0,001). The hemoglobin value measured at least one month before the bleeding was found to be significantly
lower in the major bleeding group (p=0,001). Only the ATRIA (Anticoagulation and Risk Factors in Atrial Fibrillation) median
score was significantly higher in patients experiencing major bleeding than minor bleeding (p = 0.002). In our study, it was
found that major bleeding due to warfarin was associated with advanced age, ASA use, concomitant heart disease and anemia
development before bleeding. Therefore, close monitoring of the bleeding profile is very important. Patients and their care provi-
ders should be well informed about the side effects of the drug.

Keywords: Warfarin; oral anticoagulation; risk of bleeding; bleeding risk scores

Varfarin oral antikoagiilasyonda kullanilan en yaygin ilagtir. En ciddi yan etkisi kanamadir. Bu ¢alismanin amaci kanamayi artiran
risk faktorlerini belirlemektir. Bu retrospektif ¢alismada varfarin kullanimina bagli kanama tanis1 alan 283 hastay: degerlendirdik.
Hastalar kan transfiizyonu ihtiyacina gére major ve minor kanama olarak iki gruba ayrildi. Hasta dosyalarindan yas, cinsiyet,
uluslararasi normallestirilmis oran (INR) diizeyi, ilag kullanim 6ykiisi, ek hastalik varlig, tedavi siiresi, varfarin dozu ve labo-
ratuvar verileri elde edildi. Kanama olay1 6ncesi laboratuvar verilerine ulagilabilen 197 hastanin kanama risk skorlar1 hesaplandi.
Hastalarin ortalama yas1 69,16+12,90 yild1. Majér kanama grubu daha yasliyd: (p=0,007). %51,9 kadin, %48,1 erkek idi. Varfarinle
etkilesen ila¢ kullanim orani %53,3 idi. Asetilsalisilik asit (ASA) kullanim orani %31,4’tii. ASA kullanimi majér kanama grubunda
daha yaygind1 (p=0,000). Hastalarin %86,9’'unda eslik eden hastalik varhig1 tespit edildi. En sik eslik eden hastaliklar sirasiyla kalp
hastalig1 %59, hipertansiyon %56,5 ve diyabet %21,2 olarak gériildii. Kalp hastaligi major kanama grubunda daha sikt1 (p=0,001).
Kanamadan en az bir ay 6nce bakilan hemoglobin degeri majér kanama grubunda anlamli olarak daha diisiitk bulundu (p=0,001).
Major kanamast olan hastalarda minor kanamaya gore sadece ATRIA (Anticoagulation and Risk Factors in Atrial Fibrillation)
medyan skoru anlamli olarak daha yiiksekti (p = 0.002). Calismamizda varfarine bagh majoér kanamanin ileri yas, aspirin kullani-
my, eslik eden kalp hastalig1 ve kanama oncesi anemi gelisimi ile iligkili oldugu bulundu. Bu nedenle kanama profilinin yakin takibi
¢ok 6nemlidir. Hastalar ve bakim saglayicilari ilacin yan etkileri hakkinda iyi bilgilendirilmelidir.

Anahtar Kelimeler: Varfarin; oral antikoagulasyon; kanama riski, kanama risk skorlar1
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Risk Factors of Bleeding Due to Warfarin Use

1. Introduction

Arterial and venous thrombosis is major
causes of morbidity and mortality rates.
Arterial thrombosis is the most common cause
of acute myocardial infarction, ischemic
stroke and leg gangrene, while deep vein
thrombosis can lead to fatal pulmonary
embolism (PE) and postphlebitic syndrome
(1). Currently, there are oral (warfarin and
other vitamin K antagonists) and parenteral
(heparin, low molecular weight heparins,
fondaparinux, hirudin, bivalirudin, lepirudin
and argatroban) anticoagulant drugs that are
licensed for use in the prophylaxis or
treatment of these diseases. New agents have
also been added to these agents in recent
years. Warfarin is the most widely used oral
anticoagulant in the world and blocks vitamin
K dependent coagulation factors (II, VII, IX,
X) and vitamin K dependent coagulation
inhibitors.

Since it has a very narrow therapeutic
window, it is not possible to adjust the
sufficient therapeutic dose in every patient
(2). The effectiveness of warfarin is
demonstrated by the international normalized
ratio (INR) value, rather than measuring the
drug level. For most indications, an INR of
2.5 (2.0-3.0) is targeted, but 3.0 (2.5-3.5) is
predicted for patients with mechanical
prosthetic heart valves (3).The most important
complication of warfarin is bleeding. At
values above INR 5.0, the risk of bleeding
increases exponentially, but it is difficult to
determine the exact risk in patients (4,5).
There are many factors that affect the
occurrence of bleeding. In our study, we
wanted to investigate the risk factors in cases
with bleeding due to warfarin seen in our
region by retrospectively examining the
patients' files.

2. Material and Methods

In this study, a total of 283 patients diagnosed
with bleeding due to warfarin use in the
Internal Medicine Clinic of the Ministry of
Health Konya Training and Research Hospital
between September 1, 2010 and August 31,
2014 were retrospectively evaluated. By
examining the patient files, the patient's age,
gender, INR wvalue, treatment duration,
warfarin dosage, medication history, presence

of additional disease, mortality rate and
laboratory data were obtained. The patients
were divided into two groups as major and
minor bleeding according to the need for
blood transfusion. The patient's need for 2 or
more units of erythrocyte suspension for
therapeutic purposes was defined as major
bleeding, and the need for 1 wunit of
erythrocyte suspension or no need at all was
defined as minor bleeding. The effects of the
obtained data on major and minor bleeding
were investigated. Bleeding risk scores of 197
patients, whose laboratory data could be
obtained at least one month before the
bleeding event, were calculated. The OBRI
(Outpatient Bleeding Risk Index),
HEMORR2HAGES (Hepatic or Renal
Disease, Ethanol Abuse, Malignancy, Older
Age, Reduced Platelet Count or Function, Re-
Bleeding, Hypertension, Anemia, Genetic
Factors, Excessive Fall Risk and Stroke),
HAS-BLED (Hypertension, Abnormal
Renal/Liver Function, Stroke, Bleeding
History or Predisposition, Labile INR,
Elderly,  Drugs/Alcohol) and ATRIA
(Anticoagulation and Risk Factors in Atrial
Fibrillation) bleeding risk  scores were
computed according to original definitions (6-
10).

OBRI includes four risk factors (age >65
years, history of stroke, history of
gastrointestinal ~ bleeding, and comorbid
disease). Patients were defined as “low risk”
for 0 points, “intermediate risk” for 1-2
points, and “high risk” for 3-4 points (6).

The HEMORR2HAGES score assigned a
score for: liver or kidney disease, ethanol
abuse, malignancy, advanced age (>75 years),
decreased platelet count or function,
uncontrolled hypertension, anemia, genetic
factors, risk of extreme falls, history of stroke.
Patients were defined as “low risk” for 0-1
points, “moderate risk” for 2-3 points, and
“high risk” for >4 points. (7,10).

In the HAS-BLED risk score, one point was
assigned for the presence of uncontrolled
hypertension (systolic blood pressure [BP]
>160 mmHg), impaired kidney or liver
function, history of stroke, history of bleeding
(or bleeding predisposition). , unstable INR,
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elderly (age > 65 years), concomitant use of
acetylsalicylic acid (ASA) or non-steroidal
anti-inflammatory drugs (NSAIDs), and
alcohol consumption (more than 20 units per
week). A HAS-BLED score of <2 was
classified as “low risk”, and a HAS-BLED
score of >3 was classified as “high
risk”(8,10).

The ATRIA score was assigned three points
for the presence of anemia or a concomitant
diagnosis of severe kidney disease (creatinine
clearance <30 ml/min), 2 points for age >75
years, and one point for a positive history of
clinical bleeding or hypertension (9,10).

Statistical analyses

While evaluating the findings obtained in the
study, SPSS (Statistical Package for Social
Sciences) for Windows 15.0 program was
used for statistical analysis. Descriptive
statistical methods (mean, standard deviation,
frequency) were used while evaluating the
study data. For the comparison of parameters
not showing normal distribution between
more than two groups, the Kruskal Wallis test
was used and the Mann Whitney U test was

used to identify the group that caused the
difference. Two-group Student's t-test was

used for parameters showing normal
distribution, and Mann Whitney U test was
used for two-group comparisons of
parameters not showing normal distribution.
Chi-square test was used to compare
qualitative data. The results were evaluated at
a 95% confidence interval, and the

significance level was p <0.05.
Ethical approval

Local Ethical Committee of Necmettin
Erbakan University (Ethical approval license:
Reference Number: 2014/45 Date:
05/12/2014) approved the study protocol. We

conducted the study according to the
principles of the Declaration of Helsinki.

3. Results
A total of 283 patients retrospectively

evaluated. Major bleeding was observed in
148 (52.2%) patients. Clinical characteristics
of patients according to major bleeding
occurrence are summarized in in a table
(Table 1).

Table 1. Descriptive and clinical characteristics of groups

Major bleeding (n=148) Minor bleeding (n=135) p value
Age, (years) 71,05+12,16 67,10+13,41 p=0,007
Age > 65 years (n), % 107 (72,3%) 83 (61,4%) p=0,053
Age > 70 years (n), % 97 (65,5%) 67 (49,6%) P=0,007
Sex (male), % 81 (54,7%) 55 (45,3%) p=0,513
INR>5 90 (60.8%) 98 (72.6%) p<0,001
Treatment duration > 1 year 83 (62,4%) 74 (59,2%) p=0,684
Dosage > 35mg/week 91 (61,5%) 95 (70,3%) p=0,062
ASA 61 (%41,2) 28 (%20,7) p=0,000
NSAIDs 15 (%10,1) 22 (%16,2) p=0,125
Clopidogrel 5(%3.,3) 6 (%4.,4) P=0,644
Heart disease 97 (%65,5) 70 (%51,8) p=0,001
Hypertension 80 (%54.0) 80 (%59.2) p=0,378
DM 30 (%20,2) 30 (%22,2) p=0,794
History of Stroke 33 (%22,2) 22 (%16,2) p=0,193
History of MI 28 (%18.9) 17 (%12,5) p=0,139
History of GI bleeding 13 (%8.,7) 5 (%3.,7) p=0,078
Anemia 50 (53,2%) 26 (25,2%) p=0,000
Labil INR 20 (%21,3) 28 (%27,2) p=0,337

* INR: International Normalized Ratio, ASA: Acetylsalicylic acid, NSAIDs: Non-steroidal anti-inflammatory drug, DM: Diabetes

mellitus, M1: Myocardial infarction, GI: Gastrointestinal
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Table 2. Bleeding risk score categories

Major bleeding Minor Overall p value
bleeding
OBRI, median (IQR) 1 (0-4) 1(0-3) 1(0-4) p=0,063
OBRI
Low (0) 15 (16%) 24 (23,3%) 39 (19,8%)
Intermediate (1-2) 67(71,3%) 75 (72,8%) 142(72,1%)
High (3-4) 12(12,8%) 4 (3,9%) 16 (8,1%)
HEMORR,HAGES, median(IQR) 2(0-5) 1 (0-5) 2 (0-5) p=0,094
HEMORR,HAGES
Low (0-1) 40 (42,5%) 53 (51,.4% 73 (47,2%)
Intermediate (2-3) 40 (42,5%) 45 (43,7% 85 (43,1%)
High (>3) 14 (14,9%) 5 (4,9%) 19 (9,6%)
HAS-BLED, median (IQR) 2 (0-5) 2 (0-5) 2 (0-5) p=0,349
HAS-BLED
Low (0-2) 61 (64,9%) 76 (73.8%) 137(69,5%)
High (>2) 33 (35,2%) 27 (26,2 %) 60 (30,4%)
ATRIA, median (IQR) 3 (0-8) 1 (0-5) 2 (0-8) p=0,002
ATRIA
Low (0-3) 54 (57,5 82 (%79,6) 136(69,1%)

Intermediate/high (>4)

40 (42,5

21 (%20,4) 61 (30,9%)

OBRI (Outpatient Bleeding Risk Index), IQR (Inter Quantile Range), HEMORR,HAGES (Hepatic or Renal Disease, Ethanol Abuse,
Malignancy, Older Age, Reduced Platelet Count or Function, Re-Bleeding, Hypertension, Anemia, Genetic Factors, Excessive Fall
Risk and Stroke), HAS-BLED (Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History or Predisposition, Labile
International Normalized Ratio, Elderly, Drugs/Alcohol) and ATRIA (Anticoagulation and Risk Factors in Atrial Fibrillation)

136 (51.9%) of the patients were men and 147
(48.1% ) were women, and the mean age of
the patients was 69,16+£12,90 years. There
was no significant difference in terms of
gender between the groups (p=0,513). Patients
in the major bleeding group were older, and
the mean age 71,05 vs 67,10 years (p=0,007).

60.8% of the patients in the major bleeding
group and 72.6% of the patients in the minor
bleeding group had an INR level of 5 and
above (p<0.001).. When the patient groups
were compared in terms of warfarin dose, the
difference was not statistically significant
(p=0.062). Warfarin was mostly used at a
dose of 35-50 mg/week in both groups.

49.8% (n = 141) of patients had no history of
drug use that interacted with warfarin. The
rate of using drugs interacting with warfarin
in the major bleeding group was 53.4% (n =
79), and 46.7% (n = 72) in the minor bleeding
group. ASA was the most commonly used
drug in both groups. The use of ASA was
statistically significantly higher in the major
bleeding group (p = 0.000).

Except for the warfarin indication, 86.9% (n=
246) of the patients had at least one

concomitant disease. The most common
indications for warfarin use were atrial
fibrillation (32.9%) and heart valve

disease(36.7%). Concomitant disease was
found in 87.8% (n = 130) in the major
bleeding group and 85.9% (n = 116) in the
minor bleeding group. Of all patients, 59%
(n=167) heart disease, 56.5% (n=160)
hypertension, 32.7% (n=60) diabetes, 19%
(n=54) chronic obstructive pulmonary disease,
6.3% (n=18) chronic renal failure, 2.4% (n=7)
malignancy and 0.3% (n=1) chronic liver
disease were seen. While no statistically
significant difference was found in patients
with hypertension (p = 0.378) and diabetes (p
= 0.794), a significant statistical difference
was found in patients with heart disease (p =
0.001).

When the laboratory data of the patients at
least one month before the bleeding event
were examined, anemia was significantly
more common in the major bleeding group
(54.3% vs 25.2%, p=0,001). Labile INR was
detected in 21.3% (n = 20) in the major
bleeding group and 27.2% (n = 28) in the
minor bleeding group (0.037).

Bleeding risk scores of 197 patients from 283
patients, whose laboratory data before
bleeding were obtained from the hospital
information system, were evaluated in terms
of major and minor bleeding (Table 2). There
was no statistically significant difference in
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median scores of HAS-BLED (p = 0.349),
HEMORR2HAGES (p = 0.094) and OBRI (p
= 0.063) between major and minor bleeding
groups. Only the ATRIA median score was
significantly higher in patients experiencing
major bleeding than minor bleeding (p =
0.002).

Mortality was observed in only two (0.007%)
of our patients included in the study, and both
were in the major bleeding group. One of the
reasons for the low mortality was that patients
presenting  with  intracranial  bleeding
complication were not included in the study.

4. Discussion

The most important complication that restricts
the use of warfarin is bleeding. Bleeding due
to warfarin use is more common in the
elderly. In a study, it was found that patients
with atrial fibrillation (AF) aged 70 years and
older are at high risk. It was found that being
70 years or older carries a 1.63 times higher
risk of bleeding (11). In the study conducted
by Wallvik et al., an increased risk of bleeding
was found 1.6 times less than 60 years old, 2.9
times in patients between 60 and 69 years old,
4.8 times in patients between 70 and 79 years
old, and 6.6 times in patients aged 80 and over
(12). In our study, the mean age of the patient
group was found to be 69.16 + 12.90 years. It
was determined that the major bleeding group
was older. The incidence of major bleeding
was higher in patients aged 70 years and over
(p = 0.007). When the data of the World
Health Organization (WHO) is examined, it is
seen that the elderly population is increasing
in developed countries (13). Also, considering
the prevalence of atherosclerotic diseases
(such as strokes, ischemic heart diseases) in
this age period, it is understood that age is an
important parameter. Therefore, we think that
before starting warfarin treatment, physicians
should take this situation into consideration
and provide better follow-up and information
in the elderly group.

Gender is very important in the
pharmacokinetic = and  pharmacodynamic
effects of drugs. The place of gender is
controversial ~ regarding the  bleeding
complication of warfarin. Studies
emphasizing that there is no male or female

superiority or gender have been reported. In
our study, we could not detect the effect of
gender on major and minor bleeding. Male
gender was observed more in the major
bleeding group and females in the minor
bleeding group.

Bleeding due to warfarin therapy correlates
with the degree of anticoagulant therapy. But
elderly patients are more sensitive to warfarin,
a lower dose is sufficient to achieve
therapeutic value and they are more prone to
bleeding, including intracranial hemorrhage,
even if their INR is in the therapeutic range.
In addition, elderly patients are more likely to
use one or more drugs that interact with
warfarin (3). In the study, the rate of patients
with INR>5 was found to be higher in the
minor bleeding group and the weekly warfarin
dose was also found to be higher. We think
that this difference is due to the older age of
the main bleeding group, the presence of more
co-morbidities, and the higher use of drugs
that interact with warfarin, such as ASA.

Drugs that affect warfarin metabolism
produce different effects on INR levels
depending on the inhibition or activation of
the CYP2C9 enzyme (14). Therefore, we
investigated the use of drugs (ASA, NSAIDs,

heparin, clopidogrel, antiepileptics,
antibiotics, antidepressants,
antihyperlipidemics, thyroid drugs,
amiodarone, allopurinol, and metformin)

among patient groups. In our study, a
significant difference was observed between
the groups in terms of using only ASA. In a
study by Kathleen M. Galatro et al. comparing
patients who took warfarin alone with patients
who received a combination of warfarin and
low-dose ASA, they found that the frequency
of both minor and major bleeding was higher
in the group of patients receiving the
combination treatment (15). Dentali F et al.
and James D. Douketis reported that the risk
of bleeding was 1.5-2 times higher in patients
using ASA and warfarin combination,
similarly  (5,16). Especially NSAIDs and
randomly used ASA are drugs that are
frequently prescribed and increase the risk of
bleeding with warfarin. We recommend that
these drugs should not be used together with
warfarin as much as possible, if it is necessary
to apply to the patient, the frequency of INR
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follow-up should be increased and the patient
should be informed about this issue.

When the rates of comorbidities in both
groups were compared, it was found that the
rates of comorbidities were higher in the
major bleeding group. Several studies
emphasize that the presence of an
accompanying disease is a risk factor for
bleeding. The most common accompanying
diseases in the study of Shireman et al. were
hypertension and heart disease (11). In our
study, the most common accompanying
diseases were heart disease and hypertension,
respectively. A significant  statistical
difference was found between groups in
patients with heart disease (p = 0.001). One of
the reasons why the patient group with
concomitant diseases is more risky in terms of
major bleeding is the use of multiple drugs in
these patients.

Anemia before the bleeding event was more
common in the major bleeding group.
Although we have not been able to determine
the mechanism of association, the anemia may
reflect bleeding susceptibility or recent
subclinical bleeding.
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Abstract

The aim of the study is to evaluate the knowledge and awareness level of medical students through a questionnaire about botuli-
num toxin, which is widely used in medicine. The correct answer(s) of each question is explained at the end of the questionnaire
thus it is aimed to encourage students to learn more about the subject by providing necessary information. The study is a cross-se-
ctional descriptive study conducted by Google survey method to Osmangazi Medical Faculty students in the 2020-2021 academic
year. Of the 404 students who responded the survey, 53 were 1st grade, 103 were 2nd grade, 50 were 3rd grade, 64 were 4th grade,
68 were 5th grade and 68 were 6th grade students. The questionnarie contains eight questions and the correct answer to each ques-
tion is ten points. In questions with more than one correct answer, the weighted average score of each correct answer is calculated
by division of ten to the number of correct answers. The total score of the questionnarie is eighty points. The average scores of the
first to sixth grades were 38.87, 41.21, 56.75, 56.59, 60.66 and 62.95 respectively. According to the results of our study the level of
knowledge of medical students about Botulinum toxin increases with the grade and both the level of knowledge and awareness
about Botulinum toxin are at an acceptable level.

Keywords: Botulinum toxin; medical school; student; knowledge level; survey

Tipta kullanimi ¢ok yaygin olan Botulinum toksininin tip fakiiltesi 6grencileri arasinda bilinirlik ve farkindalik diizeyinin bir anket
¢alismasi tizerinden degerlendirilmesi planlanmistir. Anket sonunda her sorunun dogru yaniti/yanitlar: agiklanmus olup, 6gren-
cilere gerekli bilgiler verilerek bu konuda daha fazlasin1 6grenmeye tesvik etmek amaglanmugtir. Calisma 2020-2021 gretim yilt
iginde Osmangazi Tip Fakiiltesi 6grencilerine Google anket yéntemi uygulanarak gerceklestirilmis kesitsel tanimlayic1 bir ¢aligma-
dir. Ankete yanit veren 404 6grencinin 53’1 1. stmif, 103’ 2. sinif, 50’si 3. sinuf, 64’6 4. sinuf, 68’1 5. sinuf ve 68’1 de 6. sinif 6grencisi-
dir. Sekiz soruluk bu anket ¢alismasinda her sorunun dogru yanit 10 puan olarak belirlenmis; anket, toplamda 80 puan iizerinden
degerlendirilmistir. Birden fazla dogru yanit1 olan sorularda sorunun degeri dogru yamit sayisina béliinerek; her bir dogru sikkin
agirlik puani hesaplanmigtir. Puan ortalamalari birinci simif 6grencilerinden baslayarak sirasiyla 38,87; 41,21; 56,75; 56,59; 60,66
ve 62,95 olarak hesaplanmistir. Sinifla beraber Botulinum toksini bilgi diizeyinin de arttig1 gozlenmektedir. Calismamizin sonu-
cuna gore tip fakiiltesi 6grencilerinin Botulinum toksini hakkindaki bilgi diizeyleri ve farkindaliklar1 kabul edilebilir seviyededir.

Anahtar Kelimeler: Botulinum toksini; tip fakiiltesi; 6grenci; bilgi diizeyi; anket
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Survey Study on Botulinum Toxin

1. Introduction

Botulinum toxin (BT) is a neurotoxic protein
produced by Clostridium botulinum, a gram-
positive anerobic spore bacterium, and is also
one of the most toxic biological substances
known.

Although BT stands out as a cosmetic
application today, its use in medicine is
becoming widespread. It is also used in the
treatment of hyperactive nerve disorders,
including excessive sweating, chronic pain
and some allergy symptoms, treatment of
muscle spasticity and some other muscle
diseasesl. Its first use in medicine was
described by Alan Scott as an alternative to
surgery in the treatment of strabismus and
blepharospasm?2.

Although BT is generally considered safe,
complications may occur; they are usually
mild and temporary. The most common
complications are ecchymosis, injection into
the wrong muscle group or spreading from the
injection site causing temporary paralysis of
unwanted muscles. Other complications
include asymmetry, muscle weakness,
eyelid/eyebrow ptosis and difficulty in
swallowing3,4 and they can be prevented
largely by the practitioner's mastery of
anatomy.

Medical students should learn all aspects of
the medicine to practice along the evidences,
guidelines, and ethics after their graduation.
Besides they have an unnamed responsibility
to inform and guide their environment in
medical matters. Therefore, in this study we
aimed to determine the knowledge and
awareness levels of medical students about
BT and its scope of application and to
evaluate the differences according to the
grades.

2. Material and method

The study was approved by Eskischir
Osmangazi  University (ESOGU) non-
interventional  clinical  research  ethics

committee (decision # 18.02.2020/19). The
study is a cross-sectional and descriptive
study. BT information questionnaire prepared
with “Google surveys” were mailed to
Osmangazi Medical Faculty students of 2020-
2021 academic year. A total of 1582 students
received the questionnaire.

The survey consists of 8 questions of 10
points each. The questions # 2 and 7 have
multiple correct answers. For questions with
multiple correct answers, 10 points is divided
by the number of the correct answers thus the
weight score of each correct option is
calculated. The survey is evaluated on a total
of 80 points.

Statistical Analysis

The distribution of each continuous variable
was tested for normality using the Shapiro-
Wilk test and is expressed as median value
(%25_%T75). Non-normally distributed
variables were performed using the Kruskal
Wallis test. A p-value <0.05 was considered
significant. All analyses were performed using
the SPSS version 22.0 software (SPSS Inc.,
Chicago, IL, USA).

3. Results

Of the 1582 students, 407 answered the
survey. The grade levels and the number of
responding students are presented in Table 1.

Table 1. Distribution of total number of students in ESOGU Faculty of Medicine and number of students

who answered the survey to the classrooms.

Grade level Number of students

Number of students who
answered the survey

Participation rate

306
290
278
235
239
234
1582

N AW -

=)

Total

53 %17,32
103 %35,51
52 %18,7
64 %27.,23
67 %28,03
68 %29,05
407 %25,72
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4. Discussion

Botulinum toxin is a neurotoxic protein
produced by Clostridium botulinum, a gram-
positive anaerobic spored bacterium, and is
one of the most toxic biological substances
known5.. Of the seven serotypes, only species
A and B are medically used6,7,8. Other
species are much rarer and often cause animal
diseases. Botulinum neurotoxin causes flaccid
neuroparalysis by preventing the release of
acetylcholine neurotransmitter from the axon
ends at the neuromuscular junction9.. The
toxin shows its effect by breaking down key
proteins necessary for nerve activation. First,
it binds to the neuronal cells then it is taken
into a vesicle through receptor-mediated
endocytosis9. The vesicle becomes acidic as it
moves through the cell membrane into the
cell, and pushes of the toxin along the vesicle
membrane towards cell cytoplasm5. Once
toxin enters the cell cytoplasm, it divides the
SNARE proteins (proteins that mediate
vesicle fusion) and leads to paralysis by
interfering nerve signals4. The disease caused
by this toxin has been called botulism.

BT, which stands out with its cosmetic facial
rejuvenation usage in written and social
media, and it is usually confused with fillers.
In the first question of the survey, students
were asked whether BT was toxin (poison) or
filler. The lowest average score in this
question belonged to Ist graders with 4.24
(correct answer rate 47.2%). The average
score increased to 5.29 in 2nd graders (correct
response rate 57.3%), without a statistical
difference between these two grades. The
correct response rate and average score of the
first question showed a raise from the 3rd
graders to the 6th graders. Most of the 6th
students knowed BT is a toxin. The average
scores of 3rd to 6th graders differed
significantly from 1st and 2nd graders. As the
result of the question is in the basic
curriculum of 2nd and 3rd years of medical
school, 3rd graders and superiors are expected
to be familiar with the subject. Depending to
the timing of the survey, some of the 2nd
graders may not have had the opportunity to
process this issue yet.

The second question in the survey covers the
areas of clinical use of BT rather than the

mechanism of action or structural properties
of the toxin. 96% of 1st grade students know
that BT is used for cosmetic purposes, but
their information about other clinical usage
areas were low. This question was answered
more accurately by 4th graders and above
because they are more familiar with the
various clinical usage of BT based on the
compulsory clinical courses and internships
from the 4th grade. The largest proportional
increase of a subject under this question was
the blepharospasm treatment (from 9.4% to
70.6%) which is a very common treatment
method extensively discussed Ophthalmology
internship. This subject had a higher marking
rate in the 5th and 6th graders than in previous
classes. The least known application of BT
was in migraine treatment (50%). The average
scores of this question were not different
between Ist, 2nd, and 3rd graders, but they
differed significantly from 4th, 5th, and 6th
graders. The proportional increase in the right
answers of this option with the class level,
show that students use the information they
gained from previous classes and make
healthier —assessments. In another BT
awareness level survey applied on a hundred
dental college students in Chennai, India, only
50% of students knew that toxin injection was
effective in reducing facial rhytids; in our
study, this rate (97.2%) was higher11.

In the third question, independent from the
grade level, all students stated that the toxin
have the paralytic effect solely in the area of
injection; there was no statistical difference
between classes.

In the fourth, fifth and sixth questions, the
molecular structure of BT, mechanism of
action and botulismus disease were asked as
an academic knowledge. In the fourth
question, the average score of the 1st and 2nd
graders were lower than in other classes and
statistically not different from each other.
There was a significant difference between
3rd, 4th, 5th and 6th graders from 1st and 2nd
graders. This subject is in the curriculum of
physiology and pharmacology which are
thought in the second and third years of
medical school therefore 3rd graders and
above are expected to had the physiologic and
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pharmacologic properties of BT. Again,
depending to the timing of the survey, some
of the 2nd graders may not have learned this
subject yet. The 3rd graders and above
replied the fourth, fifth and sixth questions
with high scores without a statistical
difference between them. More
comprehensive information and increasing
awareness about BT is an not a surprising
finding for upper grades of medical school
students.

In the seventh question, the students were
asked to whom BT can be applied. Unlike
many drugs BT can be used even in the
pediatric age group especially in spasticity
and has been approved for use by the
American Health and Food Organization in
several indications 12. In contrast, the
pregnancy category of BT is C and its use in
pregnancy is not recommended if the potential
benefit to the pregnant woman is greater than
the potential harm to the fetusl3. BT
injections are contraindicated in patients with
progressive muscle diseases, such as
Myasthenia-Gravis  and  Eaton-Lambert
syndromes, as it can aggravate the symptoms
of the diseasel4,15 Although many students
replied correctly, this question had the lowest
average scores in all grades and there was no
statistical difference between classes. The
reason may depend on the content of the basic
curriculum; it usually covers the general
aspects of mechanisms, indications and
contraindications. In a similar survey study,
Imam et al showed that only 2/3 of the
students thought that BT injections may not
be safe during pregnancy or breastfeeding.

The eighth question is related to the
legislation and is not included in the
curriculum. In this question the students were
asked who could administer BT injections.
Cosmetic filler and Botox injections are often
identified with youth and beauty. When there
is not enough supervision by the lawmakers,
these kinds of applications are prone to
abused by several occupational groups other
than physicians. Everyday we witness various
news in the media about a BT/filler disaster
performed in beauty centers or even in
hairdressers. In 03.08.2015 of the Ministry of
Health of the Republic of Turkey released an
article - numbered 23590821/180/1423- about

BT injections. The article states that “The
training of facial cosmetic procedures are
given in plastic, reconstructive and aesthetic
surgery and dermatology departments in our
country therefore only these specialists are
allowed to perform of cosmetic injection
procedures in the facial area. In other words,
to perform botulinum toxin injections for
facial cosmetic procedures, it is an obligation
to have been trained in these specialties as
well as having the title of Doctor of Medicine.
Without these conditions, it is not possible for
non-physicians to engage in professional
activities in the field of medicine based on the
knowledge or documents obtained from
various courses... " 17.. It is also stated that
BT injections can be performed by the
relevant branch physicians for various clinical
indications such as cervical dystonia and
spasticity. In this question of the survey, some
of the students answered that beauticians may
also perform this medical practice. Despite the
recent reports of complications or even deaths
because of the under the counter cosmetic
practices which are carried out in beauty
centers; it is interesting and worrisome that a
physician candidate can accept a medical
practice performed by non-physicians. To
overcome this erroneous disbelief, it should
be emphasized more frequently in the clinical
courses that all kinds of medical procedures
should be performed by health personnel who
are specialized in the relevant specialty and
who can cope with the possible complications.
A similar misconception was highlighted in
the publication of Imam et al. In his survey,
although 66% of the 386 female medical
students emphasized that the toxin may have
significant side effects and/or complications,
32.4% stated that BT can be sold and applied
without a prescriptionl6.

5. Conclusion

Compared to the 1st and 2nd grade students,
which are the basic classes of the faculty, the
knowledge and awareness levels of the other
classes are higher. Botulinum toxin has been
included in the curricula of various basic and
clinical branches especially in the physiology
and pharmacology courses in the 2nd and 3rd
grades general surgery, neurology, plastic
surgery, and ophthalmology in the upper
grades. Besides, the intense interest of media
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to noninvasive procedures such as BT may
draw attention and accentuate the awareness
levels of medical students. However, the
variety of complications and contraindications

should be underlined,
emphasized that

and it should be
any medical procedure

whether it is cosmetic or not, should be
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Abstract

Long-term effects are increasingly reported in adult patients with coronavirus disease-2019 (COVID-19) but there are not enough
studies in adolescents. This study aimed to evaluate the long-term effects of COVID-19 in the adolescent population. Adolescent
patients diagnosed with non-severe COVID-19 between October 2020 and January 2021 in our center were questioned in terms of
long-term effects by telephone call. A total of 109 adolescent patients with non-severe COVID-19 were evaluated. In five of them
at least of one myalgia/fatigue, cough, chest pain, palpitation, sleep disorderand psychiatric problems are seen as longiterm effects
of COVID-19. These five patients had a median age of 16.4 years (range 11.5-17) and three of them are boys. The mean time that
we evaluate these patients after diagnosis is 121.6+13.1 days. All of them categorized as ‘mild’ COVID-19 infection and none of
them were hospitalized. Only one patient has the underlying disease ‘asthma’. Long-term COVID-19 symptoms can also be seen
in otherwise healthy children after mild disease. Especially psychiatric complaints should not be ignored and pediatricians should
be more careful in terms of these effects.

Keywords: adolescent, coronavirus, long COVID-19, pandemic, Turkey

Yeni koronaviriis hastaligi-2019 (COVID-19) gegiren yetigkin hastalarda uzun dénem etkiler, giderek daha fazla bildirilmekte
ancak adolesanlarda konuyla ilgili yeterli ¢alisma bulunmamaktadir. Bu ¢aligma, COVID-19’un adélesan hasta grubunda uzun
vadeli etkilerini degerlendirmeyi amaglamigtir. Merkezimizde Ekim 2020-Ocak 2021 tarihleri arasinda agir olmayan COVID-19
tanisi alan adolesan hastalar telefonla aranarak uzun dénem etkiler agisindan sorgulandi. Agir olmayan COVID-19 tanist alan 109
adolesan hasta ¢alismaya dahil edildi. Bu hastalarin besinde miyalji/yorgunluk, oksiiriik, ggiis agrisi, arpinti, uyku bozuklugu ve
psikiyatrik sorunlarin en az biri COVID-19’un uzun dénem etkileri olarak goriildii. Bu bes hastanin medyan yag1 197 ay (138-204)
olup tigii erkekti. Tan1 konulduktan sonra hastalarin degerlendirildigi ortalama siire 121,6+13,1 giindii. Tiima ‘hafif” COVID-19
enfeksiyonu tanist almig olup higbirinin hastane yatis dykiisii yoktu. Sadece bir hastada altta yatan hastalik ‘astim’ vardi. Uzun
dénem COVID-19 semptomlari, éncesinde saglikli olan adélesanlarda hafif hastalik kliniginden sonra gériilebilir. Ozellikle psiki-
yatrik sikayetler goz ard: edilmemeli ve ¢ocuk doktorlar: bu etkiler konusunda daha dikkatli olmalidir.

Anahtar Kelimeler: koronaviriis, uzun COVID-19, adélesan, pandemi
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Long-Term Effects of COVID-19 on Adolescents

1. Introduction

Since December 2019, the world has been
dealing intensively with a newly identified
infectious disease named COVID-19 caused
by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).1,2 Although
the knowledge on the clinical course of the
disease increases day by day, there are still
many unknowns.

The clinical course of the disease varies from
asymptomatic  to severe  respiratory
failure.3,4It seems to have less severe course
in children than adults with good prognosis
but recently, complications related to COVID-
19 were reported.3-50ne of these is
multisystem  inflammatory syndrome in
children (MIS-C) and the other one is long-
term COVID-19 associated signs and
symtoms.5-7Although MIS-C criteria and
treatment method are increasingly included in
the literature, the data examining the long-
term effects of COVID-19 in the pediatric
patient group are very limited.7-9
Adolescence is a special period, COVID-19
pandemic and the measures taken in this
direction has negative effects on adolescent
health but it is a question of how these effects
will be who have had COVID 19.10In this
study, we aimed to investigate the presence
and duration of long term symptoms related to
COVID-19 in adolescents.

2. Material and Methods

Adolescent patients diagnosed with non-
severe COVID 19 infection between October
2020 and January 2021 in the University of
Health Sciences, Zeynep Kamil Maternity and
Children’s Hospital were included in this
cross-sectional  retrospective  study. The
definition of adolescent was defined
according to WHO and patients between the
ages of 10-18 were included.11Patients with
negative PCR results or severe COVID-19
were excluded from the study.

In our study, only the patients that the
diagnosis was confirmed by positive real-time
reverse transcriptase-polymerase chain
reaction from nasopharyngeal swabs were
included. Real-time PCR diagnostic Kkits
authorized by the General Directorate of
Public  Health (GDPH) Microbiology

Reference Laboratory were used for the
diagnosis.12In  addition, only patients
classified as asymptomatic, mild or moderate
were included in the study. Patients were
categorized according to the features defined
by Dong et al. such as, the patients with no
signs or symptoms were defined as
'asymptomatic', patients with symptoms of
acute upper respiratory tract infection but
without pneumonia as 'mild', presence of
pneumonia but with no obvious hypoxemia as
'moderate'.13

Post COVID-19 patients were called by phone
and a questionnaire was applied to their
parents. In the questionnaire, the presence of
symptoms throughout illness and whether any
complaints are still present were asked. If the
patient has an ongoing complaint, whether it
affects his/her daily activities and school life,
or whether there is a clinic visit for this is
questioned. Also, whether there was a change
in sleep patterns that did not exist before
COVID 19 infection was questioned with the
following three questions: Is he/she having
trouble with falling asleep? Does he/she wake
up often? Has there been a change in total
sleep time?

A review of data on the demographics,
clinical, laboratory, radiological, treatment,
and outcomes was recorded. Clinical data
were extracted from medical records, which

included age, sex, underlying disease,
presenting symptoms, exposure history,
leucocyte, lymphocyte and thrombocyte

count. The leucocyte and lymphocyte count
levels were determined by comparison with
our local age-related normal
ranges.14Thrombocytopenia was defined as
thrombocyte count below 150,000/mm3;
while neutropenia was defined as neutrophil
count < 1,500/mm3.

All procedures performed in studies involving
human participants were in accordance with
the Helsinki Declaration. Approval for the
study was obtained from the local ethics
committee of University of Health Sciences,
Zeynep Kamil Maternity and Children’s
Hospital (March 2021-78 ).
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Statistical analysis

The statistical package SPSS version 15.0
(IBM SPSS Statistics, Chicago, IL) was used
for data analysis. Quantitative variables were
expressed as mean (£standard deviation) or
median values, while qualitative variables
were expressed as percentages.

3. Results

There were 124 adolescents diagnosed with
COVID-19 during the study period. All the
patients were called by phone, 109 of them
were contacted and their families were
interviewed. Fifty six (51.4 %) of the patients
were male and 53 (48.6 %) were female.
Among patients, the mean age (+SD) was
14.4 (£2) years. There was no history of
chronic disease in 95.4% (104) of the patients.
Comorbidities such as congenital
hypothyroidism, asthma, dyslexia, ulcerative
colitis, and atrial septal defect were present in
five patients.

Of the 109 patients, 75.2% had an exposure
history with an infected family member,
17.5% had contact with a friend with COVID-
19, while 7.3% of patient had no history of
contact.

Seven (6.4%) patients were asymtomatic.
Among the complaints on admission fever
was present in 27.5% of cases. The most
common symptoms were fatigue/myalgia
(46.8%) and cough (33.9%) followed by
headache (20.2%), sore throat (18.3%),
ageusia (11.9%), anosmia (7.3%),rhinorrhea
(4.6%), diarrhea (2.8%), dyspnea (2.8%),
chest pain (1.8%), conjunctivitis (1.8%)
abdominal pain (0.9%), vomiting (0.9%), and
rash (0.9 %).

Analysis of blood tests was available for 19
(17.5%) children at the time of diagnosis. The
median WBC was 5730 (3690—16300)
cells/mm3, neutrophil was 3590 (2060-13500)
cells/mm3, lymphocytewas 1610 (880-2680)
cellsy/mm3. Lymphopenia, leukopenia, and
leukocytosis were identified in 9.2%, 2.8%
and 0.9% of patients, respectively. Increased
levels of C-reactive protein (CRP) were
detected in five patients.

Seven (6.4%) of the patients were classified as
‘asymptomatic’, 101 (92.7%) as mild, one
(0.9%) as ‘moderate’. Only one patient were
admitted to the hospital with diagnosis of
pneumonia and length of stay in the hospital
was 3 days.

We found ongoing symptoms or complaints in
five patients. When these 5 patients and
asymptomatic patients were excluded from
the group, the average duration of symptoms
related to COVID-19 was 3.6+2.3 days.

In patients with ongoing symptoms, the mean
of time that we evaluate patients after
diagnosis is 121.6+13.1 days. The median age
of these patients was 16.4 (11.5-17) years
while two of them were girls. All of them
categorized as ‘mild’ COVID-19 infection
and none of them were hospitalized. Only one
patient has underlying disease ‘asthma’.

One patient after 132 days from the diagnosis
described cough, chest pain, palpitation,
myalgia/fatigue. For this reason, she has
visited pediatric clinics four times and was
also evaluated by a pediatric cardiologist. The
chest x-ray was normal. Electrocardiography
showed a normal sinus rhythm with no
abnormalities. In echocardiographic
evaluation mitral valve prolapsus and mild
mitral regurgitation were seen. She also had
fear of not being able to breathe and
pessimism. In this respect, the patient, who
was evaluated by a child psychiatrist, was
included in the psychotherapy program with
the diagnosis of anxiety and mild depressive
symptoms. All of her current complaints
began after she had a COVID-19 infection.

The second patient who has also underlying
asthma history has ongoing dyspnea and
myalgia/fatigue. She can continue to do daily
activities but she was unable to work because
she could not stand for a long time while
working in a clothing store as part-time work
before COVID-19. The patient visited the
pediatric outpatient clinic once with these
complaints, and her physical examination and
laboratory results were normal.

One patient continues to suffer from
myalgia/fatigue but he carries out his daily
activities and follows all of the school lessons
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online. He also has serious concerns about
going out that he went out only 4 times in the
past five months after the diagnosis. The
patient, who plays violin and piano and was
very enthusiastic about music education quit
lessons after COVID-19 with fear of going
out. He is also having trouble with falling
asleep and wakes up frequently at night.
Although the family thought it was necessary
to visit the psychiatry clinic, he did not accept.

The other two patients complained of
myalgia/fatigue even they go on to do their
daily activities. These two patients similarly
stated that they did not want to go out or
school with fear of reinfection. One of these
patients had a child psychiatry visit. Detailed
characteristics of the patients are presented in
Table 1.

Table 1. Characteristics of the peditric patients with long term effects of COVID-19

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Gender, age at Female, Female, Male, Male, Male,
diagnosis 16.8 years 17 years 14.7 years 16.4 years 11.5 years
Underlying None Asthma None None None
disease
Disease Mild Mild Mild Mild Mild
classification
Initial symptom Myalgia/fatigue Dyspnea Fever Myalgia/fatigue Myalgia/fatigue
Treatment None None None None None
Current Cough, chest Dyspnea, Myalgia/fatigue, Myalgia/fatigue, Myalgia/fatigue,
complaint pain, palpitation, myalgia/fatigue fear of going out, fear of going out fear of going out

The day of

assessment after

the diagnosis

myalgia/fatigue,
fear of not being
able to breathe

and pessimism

130

105

sleep disorder

139

and reinfection

118

and reinfection

116

4. Discussion

In this study, the presence of possible long-
term findings due to COVID-19 in children
was investigated, and findings attributable to

this infection were defined in five patients.
The most commonly seen complaints were
myalgia/fatigue. One remarkable result is that
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psychiatric problems were seen in four

patients.
Long COVID is increasingly gained
importance in the world that many

organizations are at the stage of launch clinics
and publishing clinical guidelines for
it.15There is researches on how COVID-19
may influence children's lives but there is
little information about children with long
COVID.16,170n the other hand adult studies
on long term effects of COVID 19 infection
are increasing reported. In an adult study from
Italy; 143 adults patients mostly diagnosed
with pneumonia and hospitalised were
assessed a mean of 60 days after onset of
diseaese and only 18 (12.6%) had no findings
associated with COVID-19 while more than
half of the patients experience three or more
symtoms. Most frequently seen symptoms
were fatigue, dyspnoea, joint pain, chest pain,
cough and anosmia. In nearly half of the
patient (44.1 %) described worsened quality
of life.18 In the evaluation of 384 hospitalized
patients after a median of 2 months after
discharge, 53% reported breathlessness, 34%
cough and 69% fatigue while 14.6% had
depression. In addition, it is reported that
radiological abnormalities continue in a
significant number of patients.19 Huang
reported that at 6 months after symptom onset
%76 of patients still had complaints. Fatigue
or muscle weakness is the most commonly
seen complaint that effected more than half of
the patient. Sleep difficulties and anxiety or
depression was reported nearly in 25% of
patients.20

Ludvigsson8 describes five pediatric patient
with fatigue, dyspnoea and heart palpitations
or chest pain that lasting for at least six

months. In addition to these sypmtoms
headaches, difficulties concentrating,
depression, sleep disorders, miyalgia,

dizziness, abdominal pain, diarrhoea and
vomiting and also defined. Four of the five
patients were girls and the median age was 12
year. Another important point of the article is
that patients diagnosed with COVID-19 by
their physician with no microbiological
confirmation.

There are predictions that the pandemic will
have many psychiatric effects on both people

who are infected or not.21,22The reason for
this is likely to be multifactorial that might
include hospital admissions, drug use, social
isolation, and the thought that many people
lose their lives with the same diagnosis in the
world. In the study, we showed the existence
of psychiatric complaints in four children who
did not have any before COVID-19, and two
of them needed professional help from a child
psychiatrist.

There are many uncertainties regarding risk
factors for long-term COVID-19. There is a
variety of data on which gender the post-
covid-19 symptoms are seen more frequently.
In the Carfi study mostly male affected
(62.9%) but there also studies that showed a
higher percentage was observed in
women.8,18,20,23 In our study approximately
the same number of boys and girls affected
(two girls, three boys). The fact that only one
of our patients had an underlying disease
‘asthma’and no comorbidity was detected in
the other four patients is evidence that long
COVID-19 can affect healthy children even in
mild cases.

Our study has some limitations. Based on the
retrospective study design, laboratory and
radiological data was not available for all the
patients. We were not able to reach all the
parents by phone. Our results are based on the
statements of the parents which may include
recall bias. Only the findings that families
think developed after the child had the
COVID-19 infection are included. Our study
was not sufficient to give prevalence for long
COVID in the adolescent patient group
because only asymptomatic, mild, and
moderately affected patients were included, as
post COVID symptoms may be affected by
clinical severity of the disease.

Our exclusion of severe COVID-19 patients
limits the generalization of our results.
Besides, diagnostic scales were not used for
sleep disorders and depression diagnoses.

5. Conclusions

To our knowledge, this study is one of the
very few that focused on long term effect of
COVID 19 in adolescents. Clinicians have
focused much more on the period that the
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diagnosis was done but much more studies are
needed to identify the prevalence, risk factors,
clinical spectrum, and prognosis of long
COVID in children to create a protocol on
how and at what intervals these patients
should be followed up. Also whether these
patients will need rehabilitation in the long
term is not clear at this time. Therefore, we
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Measuring Fatigue in Rheumatoid Arthritis’ Patients with the
Bristol Rheumatoid Arthritis Fatigue Multidimensional
Questionnaire (BRAF-MDQ) and the Bristol Rheumatoid Arthritis
Fatigue Numerical Rating Scale (BRAF-NRS): A Cross-Sectional
Study

Romatoid Artrit Hastalarinda Bristol Romatoid Artrit Yorgunluk Cok Boyutlu Anketi (BRAF-MDQ) ve Bristol

Romatoid Artrit Yorgunluk Sayisal Derecelendirme Olgegi (BRAF-NRS) ile Yorgunlugun Olgiilmesi: Kesitsel Bir Calisma

Suade Ozlem Badak

Adana City Training and Research
Hospital, Internal Medicine and AbStl‘aCt
Rheumatology, Department of Internal

Medicine, Division of Rheumatology,

Adana, Tarkey Fatigue is a common problem in Rheumatoid Arthritis (RA) and many factors are responsible for its etiology. The aim of this

cross-sectional study was to investigate the current status of fatigue and to evaluate the factors related to fatigue by using the Bristol
Rheumatoid Arthritis Fatigue Multidimensional Questionnaire (BRAF-MDQ) and Bristol Rheumatoid Arthritis Fatigue Nume-
rical Rating Scale (BRAF-NRS) developed specifically for RA in patients with RA. 64 patients with RA were included in the study.
The Disease Activity Score (DAS28-CRP) of 28 joints was used to assess disease activity, and the Health Assessment Questionnaire
(HAQ) was used to assess functional status. In addition, BRAF-MDQ and BRAF-NRS scales were used to assess fatigue, Beck
Depression Inventory (BDI) and Beck Anxiety Inventory (BAI) were used to screen for psychiatric symptoms. All correlations
between BRAF-MDQ, BRAF-NRS scales and DAS28-CRP, BAI, BDI were statistically significant (p<0.05, each other). BRAF-M-
DQ, BRAF-NRS scales were found to be unrelated to age, seropositivity, and drugs used. Considering the effect of disease activity,
HAQ, anxiety and depressive symptoms on the BRAF-MDAQ total, it was associated only with BAI (p<0.001, 95% CI 0.593-1.768).
In this study, we showed the contribution of anxiety and depressive symptoms to fatigue as well as disease activity. We consider that
effective interventions focusing on these symptoms can improve fatigue and reduce the burden of chronic disease.

Keywords: Anxiety; bristol rheumatoid arthritis fatigue multidimensional questionnaire; bristol rheumatoid arthritis fatigue nu-
merical rating scale; depression; rheumatology; rheumatoid arthritis

Yorgunluk Romatoid Artrit'te (RA) sik goriilen bir sorundur ve etiyolojisinden birgok faktor sorumludur. Bu kesitsel ¢alismanin
amaci, RA1 hastalarda RA i¢in 6zel olarak gelistirilen Bristol Romatoid Artrit Yorgunluk Cok Boyutlu Anketi (BRAF-MDQ)
ve Bristol Romatoid Artrit Yorgunluk Sayisal Derecelendirme Olgegi (BRAF-NRS) kullanilarak yorgunlugun mevcut durumunu
aragtirmak ve yorgunluk ile ilgili faktorleri degerlendirmektir. RA'l1 64 hasta galigmaya dahil edildi. Hastalik aktivitesini deger-
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1. Introduction

Rheumatoid Arthritis (RA) is an autoimmune,
chronic inflammatory disease characterized by
joint swelling, tenderness and destruction of
synovial joints, which can lead to severe
disability.

A total of 40-70% of people with rheumatoid
arthritis report severe fatigue, a very
important symptom of RA, as in other chronic
diseases (1,2).

It has been previously stated that RA fatigue
is a multifactorial experience likely to differ
from that in other chronic conditions (3). It is
thought that fatigue may be a result of the
systemic effects of the disease, pain and joint
symptoms, or the drugs used in the treatment,
as well as due to conditions such as sleep
disorders and bad mood (4,5).

RA-specific  questionnaires have been
developed to evaluate several dimensions of
fatigue experienced by RA patients (6). The
aim of the study was to investigate the current
state of fatigue and factors related to it in

patients with RA wusing the Bristol
Rheumatoid Arthritis Fatigue
Multidimensional — Questionnaire  (BRAF-

MDQ) and Bristol Rheumatoid Arthritis
Fatigue Numerical Rating Scale (BRAF-NRS)
developed specifically for RA.

2. Materials and Methods

In this cross-sectional study, 64 patients
diagnosed with RA according to the American
College of Rheumatology (ACR)/European
League Against Rheumatism (EULAR) 2010
EULAR/ACR (19) criteria, followed in the
rheumatology outpatient clinic between April
2021 and October 2021, were randomly
included.

Patients who were pregnant, diagnosed with
comorbid diseases such as overlap syndrome,
diabetes, congestive heart failure, kidney
failure, cancer, fibromyalgia, chronic fatigue
syndrome, severe psychological disorder,
using antidepressant or anxiolytic group
drugs, and could not speak and/or understand
Turkish were excluded from the study.

All participants gave written full consent in
accordance with the Declaration of Helsinki.
The Ethics Committee of the University of
Cukurova approved the study (April 2021,
approval number = 110).

The demographic data of the patients and the
drugs used were recorded. The number of
tender and swollen joints was determined by

physical examination. C-reactive protein
(CRP, mg/L), rheumatoid factor (RF,
nephelometric) and anti-cyclic citrulline

peptide (anti-CCP, U/ml) values were noted in
laboratory findings. Disease activity was
calculated with the Disease Activity Score of
28 joints, CRP (DAS28-CRP) (7).

BRAF-MDQ and BRAF-NRS scales were
used to evaluate fatigue, Beck's Depression
Inventory (BDI), Beck's Anxiety Inventory
(BAI) were used to screen for psychiatric
symptoms, and Health Assessment
Questionnaire (HAQ) was used to evaluate
functional status.

The BRAF-MDQ consists of 20 items on the
effect of fatigue symptoms in the last 7 days.
There are four sub-dimensions: physical
fatigue (4 items), living with fatigue (7 items),
cognitive fatigue (5 items), and emotional
fatigue (4 items). Except for item 1 (0-10
points), 2 (0-7 points), and 3 (0-2 points), the
others receive 0-3 points. A total fatigue score
is obtained by summing 20 item scores. The
BRAF-MDAQ total fatigue score ranges from 0
to 70. Physical fatigue, living with fatigue,
cognitive fatigue and emotional fatigue scores
are obtained by summing the subscale items.

The BRAF-NRS has three subgroups to assess
the severity and impact of fatigue and coping
with fatigue over the past 7 days. Each item
scores between 0 and 10 (2) (Question 1: 0; |
did not feel tired - 10; I felt completely
exhausted, Question 2: 0; had no effect-10;
had a great effect, Question 3: 0; very good—
10, not good at all) (8,9,10).

HAQ is a total of 20 questions consisting of 8
subtitles. It consists of dressing, getting up,
eating, walking, hygiene, lying, grasping and
external activities (11,12).
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BAI is used to determine the frequency of
anxiety symptoms experienced by individuals.
It is a Likert-type self-assessment tool
consisting of 21 items, each scored between 0
and 3. Anxiety level is measured according to
the total score on this scale (0-7 points =
minimum, 8-15 points = mild anxiety, 16-25
points = moderate anxiety, 26-63 points
severe anxiety) (13,14)

BDI: Behaviors and symptoms specific to
depression are described in sentences. Each
sentence is given a score between 0-3. It
consists of twenty-one items, which are listed
from mild to severe form. Patients are asked
to choose the statement that best describes
their current situation, and the result is
obtained by summing up the items (15,16)

Statistical Analysis

Statistical analyzes were performed using
SPSS 23.0 (SPSS Inc, Chicago, IL, USA).
The conformity of the data to the normal
distribution =~ was analyzed with the
Kolmogorov-Smirnov test. The analysis of
normally distributed continuous variables was

done with Student's t-test, and the analysis of
non-normally distributed continuous variables
was done with Mann Whitney U test.
Spearman correlation test was used to analyze
the relationships  between  continuous
variables. Those with a P value below 0.05
were considered statistically significant. A
linear regression model was created to
determine the effect of DAS28-CRP,
HAQ,BAIL, and BDI on BRAF-MDQ total.
The impact of each variable was expressed
with the regression coefficient of the linear
regression model, with 95% confidence
intervals. Those with a P value below 0.05
were considered statistically significant.

3. Results

The average age of 64 patients, 38 (59.4%) of
whom were women, was 47 and the average
disease duration was 45 months. The median
DAS28-CRP score was 1.66. 37 (57.8%) of
the patients were in remission. 49 (76.9%)
were receiving cDMARD and 15 (23.4%)
were receiving bDMARD treatment (Table 1).
All scores of the instruments used in the study
are shown in Table 1.

Table 1. Demographic, clinic characteristics and scores of questionnaires of the study group

Median(IQR)

Age 47 (6)
Gender, Female/Male, n 38/26
Disease duration (months) 45(84)
Seropositive, n(%) 51(70.9)
Drugs used c¢cDMARD. n(%) 49(76.6)

bDMARD. n(%) 15(23.4)
DAS28-CRP 1.66 (1.98)
HAQ 0.825 (0.6)
BRAF-MDQ Physical 29 £19.73%

Living 9.5(11)

Cognitive 7.5(11)

Emotiona 6 (8)

Physical 4(6)
BRAF-NRS Fatigue severity 3(2)

Effect of fatigue 3(2)

Coping with 3(2)

fatigue
BAI 21.66 +16.50%
BDI 16.23+12.90%

BAI; Beck's Anxiety Inventory, BDI;

Beck's Depression Inventory, BRAF-MDQ; Bristol Rheumatoid Arthritis Fatigue

Multidimensional Questionnaire, BRAF-NRS; Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale, bDMARD; biological
disease-modifying antirheumatic drug, cDMARD; conventional disease-modifying antirheumatic drug, CRP; C-reactive protein,
DAS28; Disease Activity Score of 28 joints, HAQ,; Health Assessment Questionnaire “: mean=std seklinde verilmistir.
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While no statistically significant correlation
was found between age and BRAF-MDQ and
BRAF-NRS subgroups (p> 0.05), there was a
weak correlation with disease duration
(r=0.251, p<0.05).

BRAF-MDAQ total was significantly higher in
females (p<0.05) (Table 2). While HAQ
showed weak correlation with BRAF-MDQ
total (1=0.25, p<0.05), no statistically
significant correlation was observed between
BRAF-NRS subgroups (p> 0.05).

Table 2. Relationship between BRAF-MDQ, BRAF-NRS and gender, seropositive and drugs used

BRAF-MDQ p BRAF- p BRAF- p BRAF- p

NRS- NRS NRS
Fatigue Effect Coping
severity” of with
fatigue” fatigue”

Gender Female 34.121+17.46 <0.05 3(0-10) <0.05 3(0-7) >0.05 3(0-7) >0.05
Male 20.154+20.251 3(0-10) 3(0-8) 3(0-8)

Seropositive Negative ~ 24.154423.00  >0.05 3(0-10)  >0.05 3(0-8)  >0.05 2(0-8)  >0.05
Positive 29.54+18.91 3(0-10) 3(0-7) 3(0-7)

Drugs used cDMARD 26.25+£19.52 >0.05 3(0-10) >0.05 3(0-7) >0.05 3(0-7) >0.05
bDMARD  32.62+19.91 3(0-10) 3(0-8) 3(0-8)

BRAF-MDQ; Bristol Rheumatoid Arthritis Fatigue Multidimensional Questionnaire, BRAF-NRS; Bristol Rheumatoid Arthritis
Fatigue Numerical Rating Scale,: given as median (minimum-maximum).

All  correlations between BRAF-MDQ,
BRAF-NRS scales and DAS28-CRP, BAI,
BDI were statistically significant.

Relationships between fatigue questionnaires
and DAS28-CRP, HAQ, BAI and BDI scores

are presented in Table 3. Considering the
effect of disease activity, HAQ, anxiety and
depressive symptoms on the BRAF-MDQ
total, it was associated only with BAI
(p<0.001, 95% CI 0.593-1.768). ( Table 4 ).

Table 3.Spearman's (p) correlation coefficients between fatigue DAS28-CRP, HAQ. anxiety and

depressive symptoms

DAS28-CRP HAQ BAI BDI
r p r p r p r p

BRAF- Total 0.990 <0.001  0.254 <0.05 0.993 <0.001  0.993 <0.001
MDQ Physical 0.972 <0.001  0.251 <0.05 0.976 <0.001 0.976 <0.001

Living 0.985 <0.001  0.289 <0.05 0.986 <0.001  0.978 <0.001

Cognitive 0.959 <0.001  0.195 <0.05 0.964 <0.001  0.961 <0.001

Emotional ~ 0.944 <0.001  0.172 <0.05 0.949 <0.001  0.949 <0.001
BRAF- Fatigue 0.869 <0.001  0.199 >0.05 0.876 <0.001  0.995 <0.001
NRS severity

Effect of 0.805 <0.001  0.128 >0.05 0.813 <0.001  0.810 <0.001

fatigue

Coping 0.746 <0.001  0.146 >0.05 0.758 <0.001  0.760 <0.001

with

fatigue

fatigue

BAI; Beck's Anxiety Inventory, BDI; Beck's Depression Inventory, BRAF-MDQ; Bristol Rheumatoid Arthritis Fatigue
Multidimensional Questionnaire, BRAF-NRS; Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale, CRP; C-reactive
protein, DAS28; Disease Activity Score of 28 joints, HAQ, Health Assessment Questionnaire
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Table 4. Linear regression analyses with BRAF-MDQ

Variable B 95% CI p value
DAS28-CRP .054 -2.943,4.836 0.628
HAQ -.042 -3.318,0.478 0.140
BAI 987 0.593, 1.768 0.000
BDI -.046 -.592, 0.450 0.786

BAI; Beck's Anxiety Inventory, BDI; Beck's Depression Inventory, bDMARD, biological disease-modifying antirheumatic drug,

cDMARD;

conventional disease-modifying antirheumatic ~drug, BRAF-MDQ; Bristol Rheumatoid Arthritis Fatigue

Multidimensional Questionnaire, BRAF-NRS; Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale, CRP; C-reactive
protein, DAS28; Disease Activity Score of 28 joints, HAQ,; Health Assessment Questionnaire

4. Discussion

As a result of this study, it was observed that
fatigue in RA patients was correlated with
disease activity, anxiety and depression
symptoms, while it was not associated with
age, seropositivity, and drugs used.

There are few studies in the literature
investigating the relationship of fatigue with
disease activity and psychiatric symptoms
using BRAF-MDAQ, BRAF-NRS
questionnaires in RA patients. Fatigue, a
common and persistent problem in RA, has
many adverse effects on patients' ability to
perform daily self-care and socially relevant
tasks, to the detriment of their physical,
mental or emotional well-being (17). Fatigue
in RA was found to be responsible for 52-57%
of physical and social functioning problems,
64% of mental health symptoms, and 51% of
perceived worsening in general health (18).
However, unlike pain or disability, fatigue is
rarely seen as a therapeutic target in its own
right (19).

Colak S. et al., in their study of 180 patients,
more than half of whom were in remission,
showed that fatigue and disease activity were
associated. Olsen CL. et al. showed in their
longitudinal, prospective studies that fatigue
persisted in patients who achieved remission
after 6 months of DMARD therapy (20). Our
sample was also predominantly in remission
or low disease activity, and a significant
correlation was observed between DAS28-
CRP and fatigue (p<0.05).

Many of the inflammatory biomarkers that are
elevated in RA, especially tumor necrosis
factor (TNF)-a and interleukin (IL-6) have
been associated with fatigue (4). There are
studies showing that fatigue continues even
though disease activities are in remission (21).

This may indicate that fatigue is not only
associated with disease activity or systemic
inflammation, but also with other factors such
as anxiety, depression, and physical disability.

Progressive joint damage can cause increased
fatigue. However, thanks to evolving
treatment options, the role of disability are
complex to interpret, as joint damage and
disability that once determined the course of
RA are less common (21). While there was a
significant but weak correlation between our
patients' HAQ scores and BRAF-MDQ total
and subgroups, we did not detect a correlation
between BRAF-NRS subgroups. In the linear
regression analysis, HAQ was not found to be
a predictive factor for fatigue (p>0.05, 95%
CL:-3.318, 0.478). Stebbings S. et al
investigated fatigue-related factors in RA
patients  using the  Multidimensional
Assessment of Fatigue-Global Fatigue Index
(MAF-GFI). They found that the strongest
fatigue correlates in the RA cohort were
depression (P < 0.001) and anxiety (P <
0.001). They found no significant association
with HAQ (P = 0.10), pain (P = 0.43), and
DAS-28 (P =0.07) (22).

There are different results in the literature
about the relationship between disease
duration and fatigue. While there are studies
stating that long illness/symptom duration is
significantly associated with fatigue, there are
also studies that do not support the
relationship between fatigue and duration of
illness (23,24). In this study, no correlation
was found between disease duration and
fatigue (p>0.05).

Belza et al. showed that female gender was
among the variables responsible for fatigue in
RA patients (23). Similarly, BRAF-MDQ
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total and BRAF-NRS fatigue severity scores
were significantly higher in females in our
study (p<005). Nikolaus et al. reported that
younger women were more susceptible to
fatigue than men and older people (25). In our
study, no relationship was found between age
and fatigue (p>0.05).

The prevalence of psychiatric comorbidity is
also high in patients with RA. The reported
lifetime prevalence of depression ranges from
16 to 48%, while estimates of the prevalence
of anxiety vary between 13 and 70%
(26,27,28).  The relationship  between
psychological symptoms and fatigue has been
previously evaluated with fatigue scales other
than BRAF-MDQ and BRAF-NRS, and it is
shown that there is a strong relationship
between fatigue and depression and anxiety
(23,29,30,31,32).

Patients with RA describe not only physical,
but also cognitive fatigue, such as emotional
one and lack of motivation and inability to
concentrate. In this study, fatigue was
evaluated by disease-specific BRAF-MDQ
and BRAF-NRS questionnaires, and its
relationship with anxiety and depression was
examined. A strong correlation was found
with physical, living, cognitive and emotional
fatigue (P<0.05, each other). When the effect
of disease activity, HAQ, anxiety and
depressive symptoms on BRAF-MDQ total
was examined, it was observed that it could be
accounted for only by BAI (p<0.001, 95% CI
0.593-1.768).

REFERENCES

I.Hewlett S, Choy E, Kirwan J. Furthering Our
Understanding Of Fatigue In Rheumatoid Arthritis. J
Rheumatol. 2012;39:1775-7.

2.0verman CL, Kool MB, Da Silva JA, Geenen R. The
Prevalence Of Severe Fatigue In Rheumatic Diseases:

An International Study. Clin Rheumatol. 2016
;35:409-15.
3.0ude Voshaar MA, Ten Klooster PM, et al

Assessment Of Fatigue in Rheumatoid Arthritis: A
Psychometric Comparison Of Single-item, Multiitem,
And Multidimensional Measures. J Rheumatol. 2015
;42:413-20.

4. Katz P. Causes And Consequences Of Fatigue in
Rheumatoid Arthritis. Curr Opin Rheumatol. 2017
;29:269-276.

There are some limitations in this study. First,
the number of patients is small. Therefore, it
is not representative of the entire RA
population. Secondly, it is not possible to
determine from our data whether anxiety and
depression affect BRAF-MDQ and BRAF-
NRS or whether fatigue causes anxiety and
depression. Longitudinal studies with larger
samples may provide stronger evidence for
the  cause/effect relationship  between
variables. Another is that other factors such as
fatigue-related sleep disturbance, social
support status were not evaluated, and
evaluating them could provide additional
information. The patients in this study had a
relatively low to moderate HAQ score, so it
may not be possible to know whether high
disability may contribute differently to
fatigue. However, this study may contribute to
the literature in terms of demonstrating the
level of fatigue and related factors even in
patients with little or no functional limitation.
In addition, to the best of our knowledge, it is
one of the rare studies in the literature
evaluating BRAF-MDQ, BRAF-NRS, and
psychological symptoms.

5. Conclusion

Many factors are blamed for the etiology of
fatigue in RA patients. This study showed the
contribution of disease activity, anxiety, and
depressive symptoms to fatigue. We think that
more extensive studies on related factors are
needed to make effective interventions against
fatigue in RA patients.

5. Pope JE. Management Of Fatigue In Rheumatoid
Arthritis. RMD Open. 2020;6:E001084.

6. Hewlett S, Hehir M, Kirwan JR. Measuring
Fatigue In Rheumatoid Arthritis: A Systematic
Review Of Scales In Use. Arthritis Rheum.
2007;57:429-39.

7. Amett FC, Edworthy SM, Bloch DA, et al. The
American Rheumatism Association 1987 Revised
Criteria For The Classification Of Rheumatoid
Arthritis. Arthritis Rheum. 1988;31:315-24.

8. Nicklin J, Cramp F, Kirwan J, et al. Measuring
Fatigue In Rheumatoid Arthritis: A Cross-
Sectional Study To Evaluate The Bristol
Rheumatoid Arthritis Fatigue Multi-Dimensional
Questionnaire, Visual Analog Scales, And

358



10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Numerical Rating Scales. Arthritis Care Res
(Hoboken). 2010;62:1559-68.

Hewlett S, Dures E, Almedia C Measures Of
Fatigue: Bristol Rheumatoid Arthritis Fatigue
Multi-Dimensional Questionnaire, Bristol
Rheumatoid Arthritis Fatigue Numerical Rating
Scales For Severity, Effect, And Coping, Chalder
Fatigue Questionnaire, Checklist Individual
Strength, Fatigue Severity Scale , Functional
Assessment Chronic Illness Therapy (Fatigue),
Multi-Dimensional Assessment Of Fatigue |,
Multi-Dimensional Fatigue Inventory, Pediatric
Quality Of Life Multi-Dimensional Fatigue Scale,
Profile Of Fatigue, Short Form 36 Vitality
Subscale And Visual Analog Scales . Arthritis
Care Res (Hoboken) 2011;63:263-286.

Sari F, Oskay D, Tufan A. Reliability, Validity,
And Cross-Cultural Adaptation Of The Turkish
Version Of The Bristol Rheumatoid Arthritis
Fatigue Multi-Dimensional Questionnaire. Clin
Rheumatol. 2018 ;37:1465-1470.

Fries JF, Spitz P, Kraines RG, et al. Measurement
Of Patient Outcome In Arthritis. Arthritis Rheum.
1980;;23:137-45.

. Kiigiikdeveci AA, Sahin H, Ataman S, et al. Issues

In Cross-Cultural Validity: Example From The
Adaptation, Reliability, And Validity Testing Of A
Turkish Version Of The Stanford Health
Assessment  Questionnaire.  Arthritis  Rheum.
2004;51:14-9.

Steer RA, Beck AT. Beck Anxiety Inventory. In:
Zalaquett CP, Wood RIJ, Editors. Evaluating
Stress: A Book Of Resource. Lanham: MD:
Scarecrow Education; 1997;Pp. 23-40.

Ulusoy M, Hisli N., Erkmen H. Turkish Version
Of The Beck Anxiety Inventory: Psychometric
Properties. Journal Of Cognitive Psychotherapy:
An International Quarterly 1998; 12.

Beck AT, Steer RA. Internal Consistencies Of The
Original And Revised Beck Depression Inventory.
J Clin Psychol. 1984;40:1365-7.

Hisli N. Validity And Reliability Study Of Beck
Depression  Inventory.  Turk J  Psychol.
1998;6:118-122.

Santos EJF, Duarte C, Da Silva JAP, et al. The
Impact Of Fatigue in Rheumatoid Arthritis And
The Challenges Of its Assessment. Rheumatology
(Oxford). 2019 ;58(Suppl 5): V3-VO.

Rupp I, Boshuizen HC, Jacobi CE, et al. Impact
Of Fatigue On Health-Related Quality Of Life in
Rheumatoid Arthritis. Arthritis Rheum. 2004
15;51:578-85.

Ines M, Aicha BT, Leila R, Ali M, Thouraya G,
Rawdha T, Olfa S, Leila A. Is improvement of
fatigue in rheumatoid arthritis a proper effect of
biologics? Rom J Intern Med. 2021;59:58-65.
Olsen CL, Lie E, Kvien TK, et al. Predictors Of
Fatigue In Rheumatoid Arthritis Patients In
Remission Or In A Low Disease Activity State.
Arthritis Care Res (Hoboken). 2016;;68:1043-8.
Druce KL, Bhattacharya Y, Jones GT, et al. Most
Patients Who Reach Disease Remission Following
Anti-TNF Therapy Continue To Report Fatigue:
Results From The British Society For

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Osmangazi Tip Dergisi, 2022

Rheumatology Biologics Register For Rheumatoid
Arthritis. Rheumatology (Oxford). 2016;55:1786-
90.

Stebbings S, Herbison P, Doyle TC, et al
Comparison Of Fatigue Correlates In Rheumatoid
Arthritis  And  Osteoarthritis:  Disparity  in
Associations With Disability, Anxiety And Sleep
Disturbance.  Rheumatology  (Oxford). 2010
;49:361-7.

Belza BL, Henke CJ, Yelin EH, Et al. Correlates
Of Fatigue In Older Adults With Rheumatoid
Arthritis. Nurs Res 1993;42:93-9

Huyser BA, Parker JC, Thoreson R, Et al
Predictors Of  Subjective Fatigueamong
individuals With Rheumatoid Arthritis. Arthritis
Rheum 1998;41:2230-7.

Nikolaus S, Bode C, Taal E, van de Laar MA.
New insights into the experience of fatigue among
patients with rheumatoid arthritis: a qualitative
study. Ann Rheum Dis. 2010 ;69:895-7.

Matcham F, Rayner L, Steer S, et al. The
Prevalence Of Depression In Rheumatoid
Arthritis: A Systematic Review And Meta-
Analysis. Rheumatology (Oxford). 2013;52:2136-
48.

Isik A, Koca SS, Ozturk A, et al. Anxiety And
Depression In Patients With Rheumatoid Arthritis.
Clin Rheumatol 2007;26:872—-8

Lok EY, Mok CC, Cheng CW, et al. Prevalence
And Determinants Of Psychiatric Disorders In
Patients With Rheumatoid Arthritis.
Psychosomatics 2010;51:338-E8

Pollard LC, Choy EH, Gonzalez J, et al. Fatigue in
Rheumatoid Arthritis Reflects Pain, Not¢ Disease
Activity, Rheumatology, 2006, Vol. 45 (Pg. 885-9)
Riemsma RP, Rasker JJ, Taal E, et al. Fatigue In
Rheumatoid Arthritis: The Role Of Self-Efficacy
And Problematic Social Support, Br J Rheumatol,
1998, Vol. 37 (Pg. 1042-6)

Vandyke MM, Parker JC, Smarr KL, et al.
Anxiety In Rheumatoid Arthritis. Arthritis Rheum.
2004;51:408-12.

Treharne GJ, Lyons AC, Booth DA, et al
Psychological Well-Being Across 1 Year With
Rheumatoid Arthritis: Coping Resources As
Buffers Of Perceived Stress. Br J Health Psychol.
2007;12:323-45.

©Copyright 2022 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2022 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan

ulagilabilir.

359




Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2022

Research Article / Aragtirma Makalesi

Retrospective Evaluation of Patients with Systemic
Autoimmune Diseases Admitted to Intensive Care

Yogun Bakima Yatan Sistemik Otoimmiin Hastaliklari olan Hastalarin Geriye Déniik Incelenmesi

'Cankiri State Hospital, Department of
Anesthesia, Cankiri, Turkey

*SBU Bursa Yiiksek Ihtisas Training and
Research Hospital, Department of
Anesthesiology and Reanimation, Bursa,
Turkey

*Eskisehir Osmangazi University Faculty
of Medicine, Department of
Anesthesiology and Reanimation,
Eskisehir, Turkey

Correspondence:

flkay CEYLAN

Eskisehir Osmangazi University
Faculty of Medicine, Department of
Anesthesiology and Reanimation,
Eskisehir, Turkey

e-mail: ceylanilkay@yahoo.com

'Ebru Karakoc,” Ilkay Ceylan, *Meryem Onay,’Birgul Buyukkidan Yelken

Abstract

Systemic autoimmune diseases can cause life-threatening complications that require admission to the intensive care unit. Early
recognition of these complications can improve patient outcomes. The aim of this study is to evaluate patients with systemic au-
toimmune diseases hospitalized in the intensive care unit and identify the factors affecting the patient outcomes. Patients (aged
> 18) with systemic autoimmune diseases who were hospitalized in a tertiary general intensive care unit between 2010 and 2020
were retrospectively analyzed. Demographic data, Acute Physiology and Chronic Health Evaluation (APACHE) II and Sequential
Organ Failure Assessment (SOFA) scores, reasons for admission to the intensive care unit, information on treatments for primary
diseases and those administered in the intensive care unit, and survival rates were recorded. The study included 67 adult patients.
The main reason for hospitalization was infection (n = 35), and 43 patients died in the intensive care unit. The need for mechanical
ventilation during intensive care hospitalization and the presence of fungal infection as per fungal cultures performed at hospita-
lization were found to be associated with mortality. In addition, the presence of high disease severity scores was associated with
mortality. The mortality rate of patients with systemic autoimmune diseases requiring intensive care unit admission was found to
be high. The majority of deaths occurred as a result of infections associated with immunosuppression. Such deaths can be preven-
ted by implementing specific measures and conducting training targeting these issues.
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Sistemik otoimmiin hastaliklar, yogun bakim {initesine kabul gerektiren hayat1 tehdit eden komplikasyonlara neden olabilir. Bu
komplikayonlarin erken taninmasi hasta sonuglarini iyilestirebilir. Bu galismanin amaci yogun bakim tinitesine yatan sistemik oto-
immiin hastahigiolan hastalar: degerlendirimek ve sonuglara etki eden faktorleri belirlemektir. Yontem: 2010-2020 yillar: arasinda
3 basamak genel yogun bakima yatirilan sistemik otoimmiin hastaliklar1 olan 18 yas tstii hastalar geriye déniik olarak incelendi.
Demografik bilgileri, APACHE 2 ve SOFA skorlari, yogun bakima yatis nedenleri, primer hastaliklarina yonelik aldiklar: tedaviler,
yogun bakimda uygulanan tedaviler ve sag kalim oranlar1 kayit edildi. 67 eriskin hasta ¢alismaya dahil edildi. Baglica yatis neden-
lerinin enfeksiyon (n:35), oldugu goriildii. 43 hasta yogun bakimda kaybedildi. Yogun bakim yatis1 sirasinda mekanik ventilasyon
ihtiyac1 olmasi ve yatis kiiltiirlerinde mantar tiremesi olmasi mortalite ile iliskilii bulunmustur. Ek olarak yiiksek hastalik skorla-
rinn varligr mortalite ile iligkilli bulunmugtur.

Yogun bakim iinitesine yatis gerektiren sistemik otoimmiin hastaliklarin 6liim orani yiiksektir. Oliimlerin biiyiik gogunlugu im-
miinsiipresyona bagh enfeksiyon nedeniyle olmaktadir. Bu yonde uygulanacak tedbirler ve egitimler ile bu dliimlerin 6niine ge-
cilebilir.
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1. Introduction

Systemic autoimmune diseases (SADs) are
diseases characterized by systemic
inflammation caused by the dysfunction of
immune system regulatory mechanisms and
can affect any organ. They are classified as
major rheumatological diseases and systemic
vasculitis(1). The use of corticosteroids in the
1950s and the introduction of
immunosuppressants for treatment in the
1970s significantly increased the survival of
patients with SADs. Nevertheless, SADs are
associated with life-threatening complications
that require intensive care unit (ICU)
admission. The complications associated with
organ failure are mainly related to disease
activation or infections that develop after
immunosuppressive therapy 2).
Developments in diagnosis and treatment
options for SADs also positively affect patient
outcomes in ICU. Therefore, in our study, we
aimed to examine patients with SADs
hospitalized in our ICU and identify the
factors affecting mortality in these patients.

2. Methods

This retrospective study included patients
with SADs (age >18) who were treated in
Eskisehir Osmangazi University Medical
Faculty, Department of Anesthesiology and
Reanimation Anesthesiology and Reanimation
ICU between January 1, 2010 and January 1,
2020 and admitted to the ICU for >24 hours.
Patients’ data were collected from the hospital
information management system and archived
records. Ethics committee approval (Eskisehir
Osmangazi University Ethical Committee; E-
25403353-050.99-133102, 13.01.2021) was
obtained before starting the study. As the
study was retrospective, informed consent was
not sought from the patients.

The patients were divided into systemic
connective tissue disease and systemic
vasculitis groups. Age, gender,
immunosuppressive therapy data, and reasons
for ICU admission were recorded. Disease
severity was assessed using the Acute
Physiology and Chronic Health Evaluation
(APACHE) II and Sequential Organ Failure
Assessment (SOFA) scores. The need for
invasive mechanical ventilation (IMV) or
non-invasive mechanical ventilation (NIMV),
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renal replacement/dialysis therapy,
plasmapheresis therapy, vasoactive drugs, and
extracorporeal membrane oxygenation during
ICU admission were recorded. Furthermore,
the length of stay in the ICU and the outcome
which led to discharge from the ICU were
recorded. Patients were classified according to
survival, and predictive factors for survival
were identified.

Statistical analysis

All the data were analyzed using the
Statistical Package for Social Sciences for
Windows 22 on the computer. Descriptive
values for quantitative (numerical) variables
were expressed as meantstandard deviation,
and those for qualitative (categorical)
variables were expressed as frequency and
percentage. The conformity of quantitative
variables to a normal distribution was
evaluated using the Shapiro—Wilk test. The
relationship between qualitative variables was
analyzed using the chi-square and Fisher’s
exact tests. Values with p<0.05 were
considered statistically significant.

3. Results

Patient records were analyzed, and 68 patients
who met the criteria were included. One
patient was excluded from the study due to the
lack of data. Finally, a total of 67 patients, 42
females and 25 males, were included in the
study. High APACHE II (23+£8.22) and SOFA
(9.96+4.39) scores indicated a high disease
severity in the patients, and there was a
statistically significant difference between the
patients who survived and those who died
(p<0.05).

The main category of diseases were systemic
connective tissue diseases (n 42) and
systemic vasculitis (n 25). Reasons for
admission to the ICU were infection (n = 35),
active disease/exacerbation (n = 24), and other
(n = 8). Pneumonia (n = 26) was the leading
cause of infectius cause of ICU admission.
Pulmonary hemorrhage (n = 11) was the
leading cause of disease activation. The
following types of vasculitis were identified:
granulomatosis with polyangiitis (Wegener’s
granulomatosis) (n = 10), polyarteritis nodosa
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(n = 6), Takayasu arteritis (n = 1),
eosinophilic granulomatosis with polyangiitis
(Churge—Strauss syndrome) (n = 1),
microscopic polyangiitis (n = 3) and Behcet’s
disease (n = 4). Rheumatic disease types
were—systemic lupus erythematosus (SLE) (n
= 19), ankylosing spondylitis (n = 1),
rheumatoid arthritis (RA) (n = 12), sarcoidosis
(n = 4), Sjogren’s disease (n = 5), and
scleroderma (n = 1).

The mean length of stay in the ICU was
22.11£32.5 days, and 43 patients (64.17%)
died during their ICU stay. The causes of
death were sepsis (n = 31), refractory
hypoxemia (n = 3), subarachnoid hemorrhage
(n = 3),and disease exacerbation (n = 6).

Fifty-two patients had a diagnosis of SAD at
the time of their admission to the ICU, and 16
patients were treated with corticosteroid

Table 1. Factors affecting mortality

therapy alone and 9 patients with only
biological agents. Furthermore, 14 patients
were  diagnosed  with  SAD  after
hospitalization, and 1 patient was diagnosed
after admission to the ICU.

During their stay in the ICU, the patients

received  corticosteroid (n = 49),
plasmapheresis therapy (n = 11), and
intravenous immunoglobulin (n = 1)

treatments for their primary disease. Fifty-
seven patients received IMV and 10 patients
received NIMV support. In addition, 33
patients required renal replacement therapy.

It was found that the need for IMV during
hospitalization and presence of fungal
infection according to cultures performed at
the time of hospitalization were associated
with mortality (Table 1).

Mortality Total p
No Yes
Diagnostic status New diagnosis 6 (50) 6 (50) 12 *X%:1.27
Chronic disease 18 (32,7) 37 (67,3) 55 p:0.258
Primary diagnosis SRD 17 (40,5) 25 (59,5) 42 X 2:1.06
Vasculitis 7(28) 18 (72) 25 p:0.303
Reason for admission Exacerbation 11 (44) 14 (56) 25 X ?:1.84
Infection 11 (34,4) 21 (65.6) 32 p:0.397
Other 2 (20) 8 (80) 10
Growth observed in cultures Fungal 21 (50) 21 (50) 42 *X2:9.6
performed at admission Gram-negative 19,1) 10 (90,9) 1 p:0.027
bacteria
Gram-positive bacteria 2 (20) 8 (80) 10
Atypical bacteria 0(0) 4 (100) 3
Steroid therapy use Yes 3(27.,3) 8(72,7) 11 X% 0,79
No 5(313) 11 (68,8) 16 p:0.67
Pulse steroid 16 (40) 24 (60) 40
Immunomodulator use Yes 16 (40) 24 (60) 40 X% 0.75
No 8 (29,6) 19 (70,4) 27 p:0.385
Biological agent use Yes 21 (36,2) 37 (63,8) 58 * X% 0.02
No 3(33,3) 6 (66,7) 9 p:0.87
IMV No 17 (29,8) 40 (70,2) 57 X %*5.97
Yes 7 (70) 3 (30) 10 p:0.01
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Immunosuppression therapy Yes 4(22,2) 14 (77,8) 18 X*:1,98
administration in the ICU No 20 (40.8) 29 (59.2) 49 p:0,159
RRT Yes 13 (38,2) 21 (61,8) 34 X 0,17
No 11 (33,3) 22 (66,7) 33 p:0.67
Plasmapheresis Yes 20 (35,7) 36 (64,3) 56 X2 0.01
No 4 (36,4) 7 (63,6) 11 p:0.967

SRD: Systemic rheumotologial diseases; IMV: Invasive mechanical ventilation; ICU: Intensive care unit; RRT: Renal replacement therapy

4. Discussion

In our study in which we evaluated 67 patients
with SADs who were admitted to the ICU, we
found that the mortality rate of this patient
group was 64.17% and the most common
cause of mortality was sepsis. In various
publications, ICU mortality rate of patients
with SADs varies between 17% and 33% (3).
Another study reported that the mortality rate
of patients with SADs was 16%20% in
Colombia and the USA(4).

In general, patients with SADs requiring ICU
admission can be grouped as having
rheumatic diseases or systemic vasculitis. In a
study conducted in the USA in 2020, it was
found that the most frequent admission to the
ICU was due to SADs such as SLE, RA, and
systemic vasculitis, which was similar to our
study results (5). Unlike these data, as per
previous studies conducted in the 90s, the
most common SADs requiring ICU admission
were RA and systemic vasculitis. According
to Parperis et al., the reason for these
differences is the success achieved in the last
20 years with the use of biological agents in
the treatment and control of RA, resulting in
fewer hospitalizations (6). In our study, the
majority of the patients in the rheumatic
disease group had SLE and RA. Ina study by
Haijnen et al., 86 patients admitted to the
internal ICU during a 5-year period were
evaluated, and the most common reason for
hospitalization was identified to be systemic
vasculitis, sarcoidosis, systemic sclerosis, and
SLE (1); this difference may be due to the
ethnic characteristics of the population of that
region. In a study evaluating 51 patients with
SADs admitted to the ICU, 23 patients were
followed with a diagnosis of small vessel
vasculitis, and this group was found to have
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higher APACHE II and SOFA scores and
Simplified Acute Physiology Score (SAPS) II;
a greater need for renal replacement,
transfusion of blood products, and
immunosuppressive therapy; and higher ICU
mortality rates (60.9%) compared to the group
of patients with other ADs (35.3%) (7). In our
study, a total of 25 patients required ICU
admission due to systemic vasculitis.

According to some studies, the most common
reasons for hospitalization of patients with
rheumatic diseases who required ICU
admission were sepsis (31%), followed by
pneumonia (10%) (8). Although
hospitalizations due to infection have been
reported with rates of up to 60% in the
literature, some publications have reported
higher rates for acute exacerbations than those
of infections as reasons for ICU admission
(9,10). Our study is in line with the literature
since the most common reason for ICU
admission was infection-related causes
followed by exacerbation of the primary
disease. Pneumonia and urosepsis are the
leading infectious causes of ICU admission.
The fact that the infections were treated
before the occurrence of sepsis may be
because the majority of our patients were
hospitalized due to pneumonia.

Assessments regarding ICU admission of
patients with SADs have shown that a high
APACHE 1I score, multiple organ failure, and
advanced age are associated with mortality
(5). In several studies, an APACHE II score of
>19 and a mean APACHE 1I score of 25 were
associated with mortality, and the mean
APACHE 1I scores of survivors were found to
be 10 and 14.8 (k1-8,23). In our study, we did
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not establish threshold APACHE II and SOFA
scores for evaluating mortality, but we found
that scores at hospitalization of patients who
died were significantly higher than those of
patients who survived. Polok et al. reported
that APACHE II and SOFA scores at
hospitalization were found to be associated
with mortality in 21 patients with SADs who
were followed up in the ICU due to diffuse
alveolar hemorrhage, and 85% of the patients
needed mechanical ventilation (11). In our
study, 11 patients were admitted to the ICU
due to diffuse alveolar hemorrhage; they had
high mortality rates and greater need for IMV.
In addition, our study found that the need for
IMV was associated with ICU mortality. We
believe that this may be due to severe hypoxia
that is secondary to ventilatory associated
pneumonia (VAP) or can otherwise be
observed in these patients.

In a study conducted in France in which 31
patients with SADs treated in the ICU were
evaluated over a 10-year period, APACHE II
scores and SAPS Il were found to be
associated with mortality, whereas the
Birmingham  Vasculitis  Activity = Score
(BVAS), which assesses the severity of
vasculitis, appeared to be clinically related but
could not be statistically correlated with
mortality. In addition, the need for renal
replacement therapy and catecholamines were
also associated with mortality. Unlike our
study’s sex ratio, 21 patients in that study
were male and 10 were female. Eighty-one
percent of the patients needed mechanical
ventilation, and 52% died in the ICU. The
most common cause of death was found to be
septic shock (2). In our study, APACHE II
and SOFA scores were found to be associated
with mortality, which was in line with the
literature, but BVAS was not assessed as it
was not actively used in our clinic; as a result,
the correlation between disease activity and
mortality could not be evaluated.

As per a review published in 2013 on patients
with  SADs requiring ICU admission,
respiratory failure was the most common
reason for ICU admission and, in addition to
what was already reported in the literature,
multiple organ failure and advanced age were
found to be associated with mortality (5). In

some studies, in addition to these criteria,
infection as the reason for ICU admission,

prolonged  hospitalization  before ICU
admission, shock, use of vasopressors, and the
need for mechanical ventilation and

plasmapheresis were also associated with
mortality (12,13). The length of stay in the
ICU and presence of renal and cardiovascular
comorbidities during stay in the ICU are other
risk factors associated with mortality (8).

In a prospective randomized study of 2020
that compared plasma exchange and
glucocorticoid treatments in antineutrophil
cytoplasmic antibody (ANCA)-associated
vasculitis, it was found that plasmapheresis
therapy did not contribute to standard
treatment and low-dose  glucocorticoid
treatment was not inferior to high-dose
treatment (14). These findings led us to think
that using low-dose steroid treatments or
adjusting the dose for patients in the ICU may
be beneficial for them since these treatments
may predispose them to infections during ICU
stay although a direct relationship with
mortality could not be established.

In a study that assessed 34 cases of ANCA-
associated vasculitis treated for the first time
in the internal medicine ICUs of 4 university
hospitals of Turkey between 2008 and 2018,
20 patients (58.8%) died during treatment in
the ICU, with septic shock being the most
common cause of death (60%), followed by
hemoptysis and respiratory failure (20%) and
hemorrhagic shock (10%). There was no
difference between the patients that died and
the  survivors in  terms  of  the
immunosuppressive therapy administered.
Acinetobacter baumannii was found to be the
most common cause of new-onset infections
in patients who survived and those who died
during their stay in the ICU. Consistent with
the literature, in mentioned study, APACHE II
and SOFA scores and SAPS II were found to
be associated with mortality, but BVAS was
not associated with ICU  mortality.
Researchers evaluating short-term mortality in
this group of patients also concluded that
new-onset ICU infections, shock, need for
vasopressor, thrombocytopenia, need for
platelet transfusion, and liver dysfunction
were associated with mortality in this group
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(15). In our study, a statistically significant
increase was found between mortality and the
need for IMV. The mortality rate in patients
who needed IMV was 70%. No correlation
was found between mortality and steroid
treatments used during hospitalization and
immunomodulatory treatments. However, it
was observed that there was a significant
relationship between the use of biological
agents during treatment and increased
mortality. Nevertheless, since we could not
find a study evaluating the correlation
between the use of biological agents and
mortality, we could not make a comparison on
this subject. In order to clarify this, we believe
there is a need for evaluating whether the
necessity of using biological agents in the
treatment algorithm of the patients includes
other concomitant factors that increase
mortality. In light of these findings, we
believe that limiting the use of biological
agents or administering alternative treatments
to patients admitted to the ICU can be
considered.

In our study, the presence of fungal infection
as per fungal cultures performed at the time of
hospitalization was found to be associated
with mortality. In addition, 48.83% (21/43) of
the patients had a growth of gram-negative
bacteria in the cultures, and 90% of these
patients died. Furthermore, 80% patients with
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The Effect of Astaxanthin on Smoke Inhalation Injury on
Rats: Experimental Study

Siganlarda Akciger Inhalasyon Hasar1 Uzerine Astaxanthinin Etkisi: Deneysel Calisma

'Atacan Emre Kocman, 'Mert Secer, 'Cengiz Cetin, *Cihan Tanrikut, 2Mehmet Cengiz Ustuner, *Deniz Arik

'Eskisehir Osmangazi University,
Department of Plastic, Reconstructive and AbStraCt

Aesthetic Surgery, Eskisehir, Turkey

Smoke inhalation damage defined as mucosal damage in the respiratory system caused by flames, hot air, steam, toxic gas and
particulate matter in smoke. Oxidative stress is an important mechanism, as high temperature smoke contains a high concentra-
tion of strong oxidants. The resultant inflammatory response, if uncontrolled, causes abundant inflammatory cell accumula-tion
in the lungs, producing excessive reactive oxygen species (ROS) and inducing oxidative stress injury. A total of forty adult male
*Eskisehir Osmangazi University, Sprague-Dawley albino rats were used. Sham group (n:8) was kept in smoke study room for 28 min without giving any injury
Department of Pathology, Eskisehir, and treatment. Control group (n:8); the dorsum of rats was shaved and surgically scrubbed. After receiving 30% burn injury they
Turkey received four series of smoke and four series of 100% oxygen between smoke inhalations. ASX groups; after receiving 30% burn
injury the same inhalation injury protocol was applied to these groups. After exposure to smoke and burn injury, ASX10 (n:8)
animals received 10 mg/kg/d astaxanthin, ASX30 (n:8) animals received 30 mg/kg/d astaxanthin, ASX100 (n:8) animals received
100 mg/kg/d astaxanthin dissolved in 5ml of olive oil for 3 days with orogastric route. For histopathologic examination, samples
were taken from trachea, and mid-portion of parenchyma. For biochemical analysis, samples taken from the right lower lobes and
stored at -80 °C. Histologic assessment of alveolar congestion and neutrophilic infiltration were statistically increased in group
control than ASX10, ASX30 and ASX100 groups. Histologic assessment of haemorrhage and alveolar wall thickness was increased
in group control than ASX30 and ASX100 groups. 4-HNE and NF-xp levels in control group was significantly increased than
ASX10, ASX30 and ASX100 groups. Proinflammatory cytokines TNF-a, IL-6 and IL-1p levels in lung tissue decreased by astaxant-
hin treatment at doses of 30mg/kg/d and 100mg/kg/d (p<0,05). Oxidative stress marker MDA levels and GR levels in lung tissue
decreased by astaxanthin treatment (p<0,05). Our results have demonstrated that astaxanthin use have a beneficial role in smoke
inhalation injury accompanying 30% tbsa burn of rats. Thus, astaxanthin may represent a potential approach to prevent systemic
response due to oxidative stress and inflammatory processes of smoke inhalation injury and >30% burns.

*Eskisehir Osmangazi University,
Department of Medical Biology, Eskisehir,
Turkey

Keywords: Astaxanthin; inhalation burn; smoke inhalation; burns

Respiratuar sistemde, sicak hava, alev, toksik gazlar ve partikiillerin yarattig1 mukozal hasar: tanimlamak i¢in inhalasyon hasar te-
rimi kullanilmaktadur. Yiiksek sicakliktaki duman yiiksek konsantrasyonda giiglii oksidanlar igermekte ve oksidatif stres yaratarak
olugan hasarda rol oynamaktadir. Olusan inflamatuar cevap kontrol edilemezse, akcigerlerde abondan inflamatuar hiicre biriki-
mine, reaktif oksijen radikalleri tiretimine ve oksidatif stres yaralanmasina yol agmaktadir. 40 adet eriskin erkek Sprague -Dawley
albino rat kullanilarak gerceklestirilen deneyde, Sham grubu (n :8) duman odasinda 28 dakika boyunca herhangi bir yaralanma
veya tedavi meydana getirmeden tutuldu. Kontrol grubunda (n:8) ratlarin sirt1 tiraglanarak cerrahi usullere uygun sekilde ortildii.
%30 oraninda yanik olusturulduktan sonra 4 seri halinde duman inhalasyonu ve bunlarin aralarinda %100 oksijen uygulamasi
yapildi. ASX uygulanan gruplarda ise, %30 yanik olusturulduktan sonra ayni inhalasyon hasar1 protokolu uygulandi. Yanik ve in-
halasyon hasarina ugratildiktan sonra ise, ASX10 (n:8) rata 10 mg/kg/giin astaxantin, ASX30 (n:8) rata 30 mg/kg/giin astaxantin,
ASX100 (n:8) rata 100 mg/kg/ giin astaxantin 5 ml zeytinyag1 i¢inde ¢oziilmiis olarak orogastrik yoldan 3 giin boyunca verildi.
Histopatolojik inceleme igin trakea ve akciger parankiminin orta lobundan 6rnekleme yapildi. Biyokimyasal analiz igin ise sag alt
akciger loblarindan 6rnek alinarak -80°C ‘de muhafaza edildi. Alveoler konjesyon ve nétrofilik infiltrasyonun histopatolojik bul-
gular1 ASX10, ASX30 ve ASX100 gruplaryla kiyaslandiginda kontrol grubunda istatistiksel olarak anlamh 6l¢iide yiiksek goriildii.
Hemoraji ve alveoler duvar kalinlagmasi kontrol grubunda, ASX30 VE ASX 100 gruplarina kiyasla artmus olarak saptandi. 4-HNE
ve NF-xp degerleri kontrol grubunda, ASX10, ASX30 ve ASX100 gruplarina oranla anlamli oranda yiiksek bulundu. TNF-a, IL-6

Correspondence: ve IL-1P gibi pro-inflamatuar sitokin diizeyleri 30mg/kg/giin ve 100mg/kg/giin astaxantin ile tedavi edilen grupta anlamli olarak
Mert SECER diisiik bulundu (p<0,05). Akciger dokusundaki oksidatif stress markerlarindan MDA ve GR diizeyleri astaxantin ile tedavi edilen
Eskisehir Osmangazi University, grupta anlamli 6lgiide diisiik bulundu (p<0,05). Sonug olarak, viicut yiizey alaninin %30’u yanan ve e zamanli akciger inhalasyon
Department of Plastic, hasar1 olusturulan siganlarda astaxantin kullaniminin tedavide olumlu etkileri oldugu goriildii. Astaksantinin oksitadif stres ve
Reconstructive and Aesthetic inflamasyona bagl olusan sistemik cevabin tedavisinde olumlu yonleri oldugu goriilmiistiir.
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The Effect of Astaxanthin on Inhalation Injury

1. Introduction

Smoke inhalation damage defined as mucosal
damage in the respiratory system caused by
flames, hot air, steam, toxic gas and particulate
matter in smoke (1). The major cause of
morbidity and mortality in victims of fires are
respiratory complications (2). Smoke inhalation
injury is mainly caused by three mechanisms.
These mechanisms are heat, particles in smoke
and pulmonary irritants which cause systemic
toxicity (3). The resultant inflammatory response
may cause higher fluid resuscitation volumes,
progressive pulmonary dysfunction, prolonged
ventilator days, increased risk of infections and
acute respiratory distress syndrome (ARDS) (4).
Smoke inhalation is an independent factor
affecting mortality in burn patients and increases
it alone by 20% in cases accompanied by burns
(5). Even if there is no inhalation injury, patients
with severe burns are at high risk of respiratory
failure. This may occur as an isolated event or as
a component of multiple organ system failure
initiated by systemic infection (6).

Oxidative stress is an important mechanism, as
high temperature smoke contains a high
concentration of strong oxidants. (7). The
oxidants leads to cellular DNA damage, ATP
deficiency and cell necrosis. Histological features
of burn injury include interstitial oedema, hyaline
membrane formation and neutrophil
sequestration in the lung. Fibrinogens activated
by neutrophil sequestration and inflammatory
mediators accumulate in airways to form
obstruction and cause ventilation / perfusion
incompatibility (3, 8). Based on the complex
pathogenesis of smoke inhalation injury, drugs
with different mechanisms of action such as
bronchodilators, anticoagulants, antioxidants, and
corticosteroids have been investigated (9).
Astaxanthin (ASX), a potent antioxidant, pinkish-
red pigment and member of xanthophile family
with a ketocarotenoid structure. Carotenoids such
as zeoxanthine, lutein and beta-carotene have
many common points with ASX in metabolic and
physiological ~ aspects.  Furthermore, the
bioactivity and antioxidant properties of ASX is
much higher due to the presence of keto- and
hydroxy- groups at both ends of the molecule
(10). The use of astaxanthin dose dependently for
smoke inhalation injury has been investigated
because it has the potential to reduce oxidative
stress and anti-inflammatory features (11).

2. Material and Methods
Animals

A total of forty adult male Sprague-Dawley
albino rats (mean body weight: 300+£30g) were
used. The study protocol was approved by the
Animal Experiments Local Ethics Committee of
Eskisehir Osmangazi University (492-2) and was
supported by Eskisehir Osmangazi University
Scientific Research Projects Commission with
project number 2017-1477. Rats were randomly
divided into 5 groups (Sham: 8, Control: 8,
ASX10mg: 8, ASX30mg: 8, ASX100mg: 8). The
animals were caged separately and environment
was maintained at room temperature with a 12-h
light/dark cycle. Standard laboratory food for rats
and water were provided to the animals.

Experimental Protocol

All surgical procedures were performed by the
same surgeon under general anaesthesia with
intraperitoneal thiopental (Pental® Sodium 0.5g,
LLE. ULAGAY, Istanbul) 50mg / kg injection.
Sham group was kept in smoke study room for 28
min without giving any injury and treatment. For
control group, the dorsum of rats was shaved and
surgically scrubbed. To produce the burn, a hot
metal plate was heated with a Bunsen burner for
2 min, and then held in placed on the rats back
for 10 s (12). After receiving 30% burn injury
they received four series of smoke and four series
of 100% oxygen between smoke inhalations.
Each smoke exposure was 3 min and each
oxygen exposure was 4 min. (13). We determine
the ASX oral administration dosages which leads
systemic antioxidant effect from previous studies
(11). ASX groups after receiving 30% burn
injury were kept in smoke room. The same
inhalation injury protocol was applied to these
groups. After exposure to smoke and burn injury,
ASX10 animals received 10 mg/kg/d astaxanthin,
ASX30 animals received 30 mg/kg/d astaxanthin,
ASX100 animals received 100 mgkg/d
astaxanthin dissolved in 5ml of olive oil for 3
days with orogastric route. Fluid resuscitation
during the experiment was carried out using
Ringer’s lactate solution following the formula: 4
ml/% burned body surface area/kg body weight
for the first 24 h, and 2 ml/% burned body
surface area/kg body weight/day for the next 48 h
(14). One half of the volume for the first day was
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infused in the initial 8 h, and the rest was infused
over the next 16 h. After the experiment, the rats
were returned to their cages at normal room
temperature and atmosphere. At the end of 72 h,
the rats were sacrificed under deep anaesthesia
(thiopental 100 mg / kg i.m.). The abdomen was
opened; the diaphragm was incised to allow the
lungs to collapse. By a midline sternal incision
thorax was opened, and the lungs were rapidly
removed en bloc along with the trachea. For
histopathologic examination, samples were taken
from trachea, and mid-portion of parenchyma.
For biochemical analysis, samples taken from the
right lower lobes and stored at —80 °C.

Histopathology

Lungs were harvested for observing morphologic
alterations. The right middle lobes of the lungs
were fixed with 10% formalin, embedded in
paraffin, and sectioned to 4 pum thickness. After
deparaffinization and rehydration, the sections
were stained with hematoxylin and eosin. The
pathological sections were observed in a blinded
fashion. Pathological injury score was evaluated
blindly according to Mikawa’s method (15).
Pathological scores (lung damage) were
evaluated by (a) alveolar congestion; (b)
haemorrhage; (c) neutrophilic infiltration and (d)
thickness of the alveolar wall / hyaline membrane
formation. Each item was graded on a 5-point
scale (0, minimal damage; 1, mild damage; 2,
moderate damage; 3, severe damage; 4, maximal
damage) (16).

Immunohistochemical analysis of NF-kB and
4-hydroxynonenal

Paraffin-embedded sections 4-pum in thickness
were stained for nuclear factor kB (NF-kB) and
cytoplasmic 4-hydroxynonenal (4-HNE)
immunohistochemically. The
immunohistochemical experiments were
performed according to the manufacturer's
recommendations. Briefly, the dewaxed or PBS-
washed tissue sections were cultured in 3%
hydrogen peroxide to eliminate intrinsic
peroxidase and quenched in normal goat serum
for 30 min. The sections were then incubated at 4
°C overnight with polyclonal rabbit anti-rat NF-
kB or 4-hydroxynonenal antibody, followed by
addition of the anti-rabbit immunoglobulin and
streptavidin conjugated  to horseradish
peroxidase. Finally, 3, 3’-diaminobenzidine was
used for colour development, and hematoxylin

was used for counterstaining. Brown staining in
cytoplasm and/or nucleus was taken as a positive
indicator for expression. The results were
evaluated semi-quantitatively according to
percentage of positive cells.

Biochemical Measurements

The right base lobe of lung tissues was harvested
and immediately homogenized on ice-surface in
5 volumes of normal saline. The homogenates
were centrifuged at 1200 rpm/min for 10 min.
The glutathione reductase (GR),
malondialdehyde (MDA), interleukin 6 (IL-6),
interleukin 1p (IL-1B) and tumour necrosis factor
o (TNF-a) content in the supernatants were
respectively measured using GR, MDA, IL 6,
IL1P and TNF-a assay kits (Elabscience).

Statistical Analysis

The Shapiro Wilk test was used to investigate the
suitability of data to normal distribution. In the
comparison of the groups with normal
distribution, independent sample t-test analysis
was used for the two parameters and the one-way
ANOVA was used for the groups with three
parameters or more. In comparison of the groups
which do not conform to normal distribution,
Mann-Whitney U test was used for the two
parameters and Kruskal-Wallis H test was used
for the three parameters or more. IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.) was used in the
implementation of the analyses. A p value below
0.05 was considered as a criterion for statistical
significance.

3. Results
Histopathologic findings

Histologic assessment of alveolar congestion and
neutrophilic  infiltration  were  statistically
increased in group control than sham, ASXI10,
ASX30 and ASX100 groups (p<0,05) while there
were no statistically difference between sham,
ASX10, ASX30 and ASX100 groups. Histologic
assessment of haemorrhage was increased in
group control than sham, ASX30 and ASX100
groups p(<0,05) while there were no difference
between sham, ASX10, ASX30 and ASX100
groups. Histologic assessment of thickness of
alveolar wall was increased in group control than
ASX30 and ASX100 p(<0,05), increased wall
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thickness also observed in ASX10 group than
ASX30 group p(<0,05), while there were no

Table 1. Histopathologic and immunohistochemical findings with statistical analyses

difference between sham, ASX30 and ASX100
groups (Table 1) (Fig.1).

Mean = Std. Dev. p Multiple
Comparisons
Alveolar congestion Sham (1) 1.13+£0.35 <0,05 1-5: 0.005
ASX 10 (2) 1.13+0.35 2-5: 0,005
ASX 30 (3) 1+0 3-5: 0,001
ASX 100 4) 1.13+£0.35 4-5: 0,005
Control (5) 1.75+£0.71
Haemorrhage Sham (1) 0.88 +0.64 <0,05 1-5: 0,041
ASX 10 (2) 1.25+1.28 3-5:0,012
ASX 30 (3) 0.63 £ 1.06 4-5: 0,006
ASX 100 (4) 0.5+0.76
Control (5) 1.88 £ 0.83
Neutrophilic infiltration Sham (1) 0.25+0.71 <0.05 1-5: <0,001
ASX 10 (2) 0+0 2-5:<0,001
ASX 30 (3) 0+0 3-5:<0,001
ASX 100 (4) 0+0 4-5:<0,001
Control (5) 1.25+£0.89
Thickness of the alveolar wall Sham (1) 1.25+0.89 <0,05 2-3:0,032
and hyaline ASX 10 (2) 1.5+0.53 3-5:0,002
membrane formation ASX 30 (3) 0.75+0.46 4-5:0,014
ASX 100 (4) 1+0.53
Control (5) 1.88 £ 0.83
NF-kxfp Sham (1) 8.75 +3.54 <0.05 1-2: 0,024
ASX 10 (2) 17.5+9.64 2-4: 0,036
1-5: <0,001
2-5:<0,001
3-5:<0,001
ASX 30 (3) 13.5+6.82 4-5: <0,001
ASX 100 (4) 9.38+3.2
Control (5) 55 +£10.69
4-hydroxynonenal Sham (1) 53.75+13.02 <0.05 1-2: 0,003
ASX 10 (2) 70 + 8.86 1-3: 0,035
ASX 30 (3) 65+11.95 1-4: <0,001
ASX 100 (4) 75+10.69 1-5: <0,001
Control (5) 86.88 £4.58 2-5:0,002
3-5:<0,001
4-5: 0,027

Alveolar congestion Score 2

H&E Staining
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Neutrophilic infiltration
Score 3

Alveolar wall thickness
Score 3

Figure 1. Upper left: Example with alveolar congestion score 2: Congestion is observed in capillaries and venules in the
alveolar wall (HE x 400). Upper right: Sample with bleeding score 3: erythrocytes are heavily involved in the alveolar wall
and in the lumen (HE x 400). Lower left: A neutrophilic infiltration score of 3: neutrophilic infiltration is observed in the
bronchial lumen (left half), in the alveolar wall and interalveolar area (right half) and in the bronchial epithelium (arrow) (HE
x 400). Lower right: Example of alveolar wall thickness 3: pronounced thickening (arrow) in the interalveolar septum (HE x

400)

Immunohistochemical analysis of NF-xf and 4-hydroxynonenal

4-HNE and NF-kf was detected in all animal
samples. 4-HNE levels in sham group was
significantly lower than control, ASX10, ASX30
and ASX100 groups p(<0,05), however 4-HNE
levels in control group was significantly

increased than sham, ASX10, ASX30 and
ASX100 groups p(<0,05). No difference between
ASX10, ASX30 and ASX100 groups were found
(Table 1) (Fig. 2).

Immunohistochemical staining

NF-kp

4-HNE

Figure 2. Example of NF kappa B staining of 70%, nuclear and cytoplasmic staining is more common in the alveolar
epithelium (x400), with 4-HNE staining of 50% nuclear and cytoplasmic positivity is observed in the alveolar epithelium and

interalveolar area (x400).

NF-xf levels in control group was significantly
increased than sham, ASX10, ASX30 and
ASX100 groups p(<0,05). Levels in ASX 10
group was significantly increased than sham and
ASX100 groups p(<0,05). No difference between
ASX10 to ASX30 groups were found. There
were no statistically difference between sham,

ASX30 and ASX100 groups were found (Table
1) (Fig. 2).

Biochemical Findings

Proinflammatory cytokines TNF-a, IL-6 and IL-
1B levels in lung tissue decreased by astaxanthin
treatment (p<0,05) (Table 2). No difference
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detected between sham, ASX10, ASX30 and
ASX100 groups. Although no difference detected
on only IL-6 levels between ASX30 and control
groups (p=0,065). Oxidative stress marker MDA
levels in lung tissue decreased by astaxanthin
treatment (p<0,05) (Table 2). No difference
detected between sham, ASXI10, ASX30 and

Table 2. Biochemical findings with statistical analyses

ASX100 groups. Glutathione reductase enzyme
levels found significantly increased in control
group than sham, ASX10, ASX30 and ASX100
groups (p<0,05) (Table 2). No difference
detected between sham, ASX10, ASX30 and
ASX100 groups.

Mean =+ Std. Dev. p Multiple Comparisons
TNF-a Control (1) 408.78 +236.91 <0.05  1-2:0,001
. 1-3: 0,002
{ 68 +74. )
Sham (2) 188.68 + 74.34 14 0,018
ASX10 (3) 212.68 £41.72 1-5: 0,002
ASX30 (4) 262.14 + 47.74
ASX100 (5) 208.61 £ 68.81
Glutathione Reductase Control (1) 965.33 £175.2 <0,05 1-2:<0,05
1-3:<0,05
: 57.51 + 127.9 ’
Sham (2) 857.51 £127.99 1.4+ <0.05
ASX10 (3) 849.01 + 65.68 1-5: 0,003
ASX30 (4) 838.8 £47.02
ASX100 (5) 799.98 + 39.1
IL-6 Control (1) 420.28 +249.09 <0.05 1-2: 0,002
1-3: <0,05
Sh: 9.34 +107.55 )
Sham (2) 169.34 + 107.5 152 0,001
ASX10 (3) 2593 +121.93
ASX30 (4) 275.66 + 150.45
ASX100 (5) 139.36 £ 65.51
IL-1p Control (1) 220.77 + 60.44 <0.05  1-2:<0,001
1-3:<0,001
a 98 +21. ’
Sham (2) 60.98 +21.5 0001
ASX10 (3) 71.1 £28.61 1-5: <0,001
ASX30 (4) 80.43 + 29.98
ASX100 (5) 61.94 +22.66
MDA Control (1) 127.09 + 73.08 <0,05 1-2: 0,01
1-3: <0,05
S '( + . [e H
Sham (2) 74.92 +£13.79 140,018
ASX10 (3) 85.91 +£33.93 1-5: 0,01
ASX30 (4) 79.18 + 24.68
ASX100 (5) 74.44 +£11.26
4. Discussion and Conclusion
Smoke inhalation  injury  leads  to Fissue oxygenation is impair.ed due to
inflammatory process, acute respiratory increased carboxyhemoglobin level.

distress syndrome (ARDS) and systemic
inflammatory response syndrome (SIRS) due
to proinflammatory cells merged in to the
systemic  circulation (17). The toxic
particulates of smoke produce acute airways
inflammation that can lead to oedema,
mucosal damage, small airways obstruction,
atelectasis, and respiratory failure. In addition,

Development of oxygen hunger in tissues
occurs due to hyper metabolic condition and
direction of blood flow changes from
intestines to muscle and soft tissues. As a
result, bowel perforations and multiple organ
failures can be seen. Cardiac dysfunction may
develop due to impediment in oxygen
transport and hypovolemia.  Although,
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systemic antioxidant levels may decrease
significantly. However, it is still a matter of
debate as to why antioxidants, which are very
important in protecting against oxidative
stress injury, have decreased. It is thought that
the levels of antioxidants are reduced because
of transposition to immune active areas,
dilution due to liquid treatment, inadequate
intake and increase of disposal by biological
fluids (18). It has been shown that vitamin C
use in inhaled lung injury reduces the fluid
requirement, oedema development and reduce
the duration of mechanical ventilation. These
results support the use of other antioxidant
substances (such as vitamin E, alpha-gamma
tocopherol, etc.) as supportive in the treatment
of inhalation damage. As a matter of fact,
alpha and gamma tocopherol have a positive
effect on pulmonary functions and increased
Pa02: FiO2 ratio.

Astaxanthin is a xanthophyll carotenoid found
in a variety of living organisms, including
microalgae, fungi, seafood, and some birds
such as flamingos and quails (20). Humans
are unable to manufacture carotenoids,
including astaxanthin, and therefore need to
consume these in their diet. Astaxanthin is a
potent quencher of reactive oxygen and
nitrogen species, especially singlet oxygen.
Many studies have reported using astaxanthin
as an antioxidant (21-22).

In our study, morphological and
histopathological changes of smoke inhalation
injury in control group observed as similar as
literature (19). Mortality prevented by
performing intermittent smoke and oxygen
exposure as described in literature (13).
Increased neutrophilic infiltration, alveolar
congestion, alveolar wall thickness and
haemorrhage was observed in control group
with respect to ASX30 and ASX100 groups in
histopathologic examination. This difference
between control and treatment groups are
statistically significant (p<0,05). However,

there is no difference in alveolar wall
thickness and haemorrhage scores between
control and ASX10 group.

Tissue 4-HNE levels is an important

biomarker of oxidative stress. A small amount
of 4-HNE 1is located in normal tissues but
levels are elevated because of oxidative stress

Osmangazi Tip Dergisi, 2022

induced lipid peroxidation (23). In our study,
lower ratio of tissue 4-HNE immunopositive
area seen in all of the ASX treated groups
than control group (p<0,001). These findings
indicates lower level of oxidative stress
develops in ASX treated groups.

Literature review demonstrates that NF-kB
pathway involved in the inflammatory lung
injuries and some antioxidants have found
positive effects on damage reduction (24, 25).
NF-«B is a rapid response nuclei
transcrip—tion factor and two subunits were
included in NF-xB. NF-kB is located in the
cytoplasm and is combined to the inhibitory
unit inhibitory xB (IkB). When IkB is
phosphorylated by its kinase IxB kinase, it
could translocate into nucleus to adjust gene
transcription, including  proinflammatory
cytokines (26). In our study, lower ratio of
nuclear NF-xB are seen in all of the ASX
treated groups than control group (p<0,001).
Thus, the anti-inflammatory and antioxidant
effects of astaxanthin through suppression of
NF-kB pathway in smoke inhalation injuries
has showed by this study.

In our experimental model, TNF-a, IL-1p and
IL-6 levels were lower in the ASX treated
groups than the control group. ASX 10 and
ASX100 groups have significantly lower
TNF-a, IL-1B and IL-6 levels compare to
control  group. ASX30 group have
significantly lower TNF-a, IL-1f levels
compare to control group. Suzuki et al. (27)
showed that in the endotoxin-induced uveitis
in mice, ASX suppressed TNF-a at an early
stage and had anti-inflammatory effects. It is
thought that ASX is the result of regulating
the release of reactive oxygen species,
although it is not yet established which way to
suppress TNF-a (28). Xuefeng et al. (29)
studied astaxanthins effects on
ischemia/reperfusion induced renal injuries.
Astaxanthin has been shown to reduce TNF-a,
IL-1p and IL-6 levels and have anti-
inflammatory and anti-apoptotic effects.

Glutathione reductase (GR) is an enzyme and
catalyses the reduction of glutathione
disulphide to the glutathione (GSH). Our
study demonstrates that GR levels are
significantly increased at control group than
ASX treated groups (p<0,05). Astaxanthin
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performs its antioxidant action by binding
both free oxygen radicals and by inducing
paroxonase-1 which is an antioxidant enzyme
and increases intracellular GSH levels (30).
Smoke inhalation injury induced antioxidant
depletion results as activation and increase of
GR levels in control group. ASX enhances
GSH levels via paroxonase-1 activation so
decreased GR levels were found on our
experimental study. Malondialdehyde (MDA),
a peroxide produced in the reaction of free
radicals and polyunsaturated fatty acids in the
cell membranes, indicates an intensified
oxidative stress response, lipid peroxidation
and tissue injury. We found MDA levels
increased significantly in control group than
ASX treated groups (p<0,05), it proves
astaxanthin has antioxidant effects.
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Abstract

The pathophysiology of migraine is not fully understood. The trigeminovascular pathway activation, cortical spreading depression, vascular
dysfunction, pro-inflammatory and oxidative states, and gut microbiota are investigated. In this study, we aimed to evaluate the relationship
between diet and migraine disease characteristics of our patients. This study was conducted with episodic migraine without aura (n:30)
and chronic migraine patients (n:30). Demographic data, body mass indexes (BMI), migraine characteristics were recorded from headache
diaries. Food consumption were noted Daily from diet diaries. Total calorie intake and carbohydrate and fat amounts were calculated with
an internet-based calorie calculator program.The mean age was 40.1+7.83 years in chronic migraine group ( group 1), and 39.1+6.09 years
in group 2. The mean BMI of group 1 was significantly higher (respectively; 28.3+3.14, and 24.9+3.29). The mean duration of migraine
was found longer in group 1. The mean headache attack duration was 29.9+21.85 hours in group 1, and 29.6+22.4 was in episodic migraine
without aura group (group 2). There was no significant difference between both groups in terms of headache attack duration. Average Daily
carbohydrate intake is 178.53+44.86 grams in group 1, and 171.42+50.67 grams in group 2. The mean Daily fat intake was 58.01+13.65
grams in group 1 and 56.62+7.51 grams in group 2. No significant difference was found between the groups in terms of Daily calorie, mean
Daily fat and, average carbohydrate intake. In our study, we did not find difference in food intake between groups, but BMI of the chronic
migraine group were higher. The role of diet on the migraine pathophysiology is still under investigation. An integrative approach to mig-
raine patients by reviewing their diet will help to understand the pathophysiology of migraine, increase the quality of life of patients and
prevent unnecessary drug usage.

Keywords: Episodic migraine; chronicmigraine; body massindex; diet; calorieintake; carbohydrateintake; Fatintake

Migren patofizyolojisi hala tam anlagilamamugtir. Trigeminovaskiiler yolak aktivasyonu, kortikal yayilan depresyon, vaskiiler disfonksiyon
yaninda proinflamatuar ve oksidatif durum,ve barsak mikrobiatasi incelenmektedir. Bu ¢alismada diyet 6zellikleriyle, migrenin hastalik
karakteristikleri arasinda bir iligki olup olmadigin aragtirmayr amagladik. Bu ¢alisma kronik migren (grup 1) (n:30) ve epizodik aurasiz
migren ( grup 2) (n:30) hastalarryla yiiriitildii. Demografik bilgiler, viicut kitle indeksi (VKI), migren hastalik ézellikleri bas agrisi giinliik-
lerinden kaydedildi. Hastalar bir ay boyunca tiikettikleri gidalarin giinlagiini tuttular. Alinan giinliik ortalama kalori, karbonhidrat ve yag
miktarlar1 internet temelli bir kalori hesaplama programiyla hesaplandi. Yas ortalamasi grup 1de 40.1+7.83 ve grup 2’ de 39.1+6.09 yild1.
Ortalama VKI grup 1'de daha yiiksekti (sirastyla; 28.3+3.14, and 24.9+3.29). Ortalama migren hastalik siiresi grup 1’ de daha uzundu. Orta-
lama bagagrisi ataginin siiresi grup 1'de 29.9+21.85, grup 2’ de 29.6+22.4 saatti. Bagagrisi ataginin siiresi agisindan gruplar arasinda anlaml
fark yoktu. Gunliik ortalama karbonhidrat alimi grup 1'de 178.53+44.86, grup 2’ de 171.42+50.67 gramdi. Giinliik ortalama yag alimi grup
I'de 58.01+13.65, grup 2’ de 56.62+7.51 gramdi. Giinliik kalori, yag ve karbonhidrat alimi agisindan gruplar arasinda anlamli fark yoktu.
Galigmamizda gida alimlari agisindan gruplar arasinda fark bulmadik fakat VKI kronik migren grubunda daha yiiksekti. Diyetin migren
patofizyolojisindeki rolii hala aragtirilmaktadir. Migren hastalarindaki diyetlerinin de gozden gegirilerek biitiinciil bir yaklasim, migren
patofizyolojisinin anlagilmasina, hastalarin yagam kalitesinin arttirilmasina ve gereksiz ilag kullanilmasinin 6nlenmesine yardimci olacaktir.

Anahtar Kelimeler: Epizodikmigren; kronikmigren; viicut kitle indeksi; diyet; kalorialimi; karbonhidratalimi; yagalimi
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Diet&Migraine

1. Introduction

Migraine is a chronic neurological disease
which genetic and environmental factors have
role in it’s development. Life time prevalence
of migraine is estimated to be 14% of adults
(1). The pathophysiology of migraine is still
not fully understood. The roles of
trigeminovascular pathway activation, cortical
spreading depression, vascular dysfunction,
pro-inflammatory and oxidative states, and
gut microbiota are investigated. Taking into
account all these factors that are suggested to
play a role in the pathophysiology of migraine
and an integrative approach to the treatment
of migraine patients increases the quality of
life and treatment success of patients (2).
Therefore, it 1is becoming increasingly
important to review and adjust the diets of
patients.

In order to contribute to the treatment of
migraine, approaches such as losing weight,
removing foods that trigger migraine attacks
from the diet, restricting calories,
carbohydrates and fats, or adding supplements
such as omega-3 and vitamin D to the diet are
suggested (2). The effect of these treatment
approaches on treatment investigated in
limited number of studies (3,4).

In this study, we planned to monitor the food
intake behaviors of patients with episodic and
chronic migraine for one month and
investigate whether there is a relationship
between average daily calorie intake,
carbohydrate and fat intake and migraine
disease duration, monthly average attack
frequency and monthly average duration.

2. Material and Methods

This study was conducted with 30 patients
with episodic migraine without aura (EAM)
and 30 patients with chronic migraine (CM)
who admitted to the Neurology outpatient
clinic of University of Health Sciences, Izmir
Bozyaka Education and Research Hospital,
between February 2021, and July 2021.The
patients' age, gender, duration of migraine
disease, monthly average headache frequency,
average headache duration, medications used
in attacks and prophylaxis were obtained from
the patients' headache diaries and medical
records. The diagnosis of migraine was made

according to the International Classification of
Headache Disorders-3 criteria (5).

The height and weight of the patients were
noted at the beginning of the study. Body
mass indexes (BMI) were calculated (6).
Neurological and systemic examinations were
performed. The patients kept a diary of the
foods they consumed for a month. Daily
average calorie intake, carbohydrate and fat
intake were calculated with an internet-based
calorie calculator program.

Inclusion criteria of the patient group were to
be between the ages of 18-55, to be diagnosed
with episodic migraine without aura, and to be
diagnosed with chronic migraine. Those with
any chronic neurological or systemic disease
other than migraine (diabetes mellitus, chronic
kidney = failure,  thyroid  dysfunction,
malignancy, etc.), those who smoke, use
alcohol, have any disease that may affect the
sense of taste and smell, take antineoplastic or
corticosteroid treatment, have pregnacy and
the patients who could not keep a regular
headache and food diary were excluded from
the study. Informed constent form was taken
from participants and the study was approved
by local ethical committee (Reference number
2021/11, Date: 26/01/2021).

Statistical analyses

The obtained data were analyzed using the
SPSS version 23 program. The normality of
the data distribution was determined by the
Shapiro-Wilk test. Mann-Whitney U t set was
used because our data did not show normal
distribution. Analysis results were presented

as mean standard deviation (minimum-
maximum). p< 0.05 were considered
significant.

3. Results

Thirty patients were included in the chronic
migraine group (group 1) and 30 patients in
the episodic migraine group (group 2). The
mean age of group 1 was 40.1+7.83 (18-55),
and the mean age of group 2 was 39.1+6.09
(33-54). No statistical difference between the
two groups was found (p=0.358). Both patient
groups were all females (p=1,000) (Table 1).
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The mean BMI of group 1 was 28.3+£3.14
(23.52-33.62), mean BMI of group 2 was
24.9+£3.29 (20.9-32.0). The mean BMI of
group 1 was significantly higher than group 2
(p<0.001). The mean duration of migraine in
group 1 was 20.3+7.81 (5-40) years, and the
mean duration of migraine in group 2 was
12.746.3 (5-30) years, and there was a
statistically significant difference between
them (p <0.001). The mean monthly attack
frequency of group 1 was 19.53+£3.54 (15-27)
and the monthly mean attack frequency of
group 2 was 5.06+3.06 (1-12). There was a
statistically  significant difference  when
compared (p<0.001). The mean headache
attack duration of group 1 was 29.9+21.85 (6-
72) hours, and the mean headache attack
duration of group 2 was 29.6+22.4 (6-72)
hours. There was no significant difference
between both groups (p=0.068) (Table 1).

Average  daily calorie intake  was
1546.83£169.45 kecal (1350-1987) and,
1542.46+£157.47 kcal (1258-1725) in group 2.
No significant difference was found between
groups with regard to average daily calorie
intake (p=0.155). Group 1 average daily
carbohydrate intake is 178.53+44.86 grams
(75.16-235.39), group 2 average daily
carbohydrate intake is 171.42+50.67 grams
(48.86-250.0). There was no difference
between the two groups iwith regard to daily
average carbohydrate intake (p=0.274). The
mean daily fat intake was 58.01+13.65 grams
(41.55-99.52) in group 1 and 56.62+7.51
grams (42.52-75) in group 2. No significant
difference was found between the groups in
terms of mean daily fat intake (p=0.918)
(Table 1).

Table 1. Descriptive and clinical characteristics of groups

Group 1
(n:30/Female)

(mean£SD)(min-max)

Group 2 P
(n:30/Female)
(mean+SD)(min-max)

Age 40.1+7.83 (18-55) 39.1+£6.09 (33-54) 0.358
BMI(kg) 28.3+3.14 (23.52-33.62) 24.9+3.29 (20.9-32.0) <0.001
Duration of migrain 20.3+7.81(5-40) 12.7+6.3 (5-30) <0.001
(years)
Attack frequency 19.5343.54(15-27) 5.06£3.06 (1-12) <0,001
(n/month)
Headache attack duration 29.9+21.85 (6-72) 29.6+22.4 (6-72) 0.068
(hours)
Calorie intake (kcal/day) 1546.83+169.45 (1350-1987) 1542.46+157.47 (1258-1725) 0.155
Carbohydrate intake 178.53+44.86 (75.16-235.39) 171.424+50.67 (48.86-250.0) 0.274
(gram/day)
fat intake (gram/day) 58.01+13.65 (41.55-99.52) 56.62+7.51(42.52-75) 0.918
* Group 1: Chronic migraine, Group 2: Episodic migraine, BMI: Body Mass Index, kcal: kilocalori
4. Discussion and Conclusion
In our study, the mean BMI of patients with  significant difference between the daily

CM was found to be higher than those with
EM, in line with the publications reporting
that obesity may be a risk factor for the
chronicity of migraine. There was no

calorie, carbohydrate and fat intake of the
patients in both groups.

It has been suggested in the early 2000s that
there may be a relationship between obesity
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and primary headaches. In a population-based
prospective study in which obese individuals
were followed for nearly one year, it was
revealed that obese individuals have a 5-fold
higher risk of developing chronic daily
headaches compared to individuals with
normal weight (7). In addition, there are many
studies showing that obesity is a risk factor for
the conversion from episodic migraine to
chronic migraine (8-10). It was revealed that
the frequency of headaches increases as BMI
increases in a population-based study
examining more than 30,000 migraineurs

(11).

The relationship of obesity and migraine can
be interpreted by some possible mechanisms.
Studies conducted on individuals with obesity
have found elevated levels of pro-
inflammatory cytokines such as IL-1f3, IL-6,
and TNF-a (12,13). These pro-inflammatory
cytokines also increase in individuals with
migraine during a migraine attack (14,15).
Persistent low-grade inflammatory status in
obese individuals may trigger migraine
attacks. It has also been shown that CGRP and
substance P, which play a role in triggering
migraine attacks, increase in obese individuals
and migraine patients (16,17). In the light of
these reports, it is suggested that obese
individuals tend to have more frequent and
severe migraine attacks. From another point
of view, studies show that adiponectin levels
secreted from adipocytes decrease during
migraine attacks (18), and low adiponectin
levels play a role in the development of
obesity, atherosclerosis, and diabetes (19). In
this case, it can be suggested that patients with
chronic migraine who have frequent attacks
have a predisposition to obesity.

In our study, we did not find a difference in
food intake between episodic and chronic
migraine groups, but BMI’ s of our chronic
migraine group were higher. In the studies
investigating the relationship of obesity and
migraine, recording the weight of the patients
in the episodic migraine period and comparing
them with their weight in the chronic migraine
period, simultaneously following the patients
with food diaries may clarify whether the
conversion from episodic migraine to chronic
migraine is triggered by weight gain, or

whether the weight of the patients changes
from episodic migraine to chronic migraine.

Studies conducted with fat-restricted diets
have reported a decrease in headache severity
and frequency (20), and also, a decrease in the
need to use attack medication (21). In another
study, it was observed that adding omega-3 to
the diet decreased the headache frequency
(22). In a randomized controlled study on a
carbohydrate-restricted diet, 350 migraine
patients were divided into low glycemic index
diet group (high fiber intake group) and
prophylactic drug group. One month after
dietary restriction was applied, the frequency
of attacks decreased in both two groups (4).
However, it has also been found that a low-
calorie diet with low carbohydrate and fat
consumption has no effect on migraine
treatment (23). On the other hand, Evans et al.
Reported no difference between the diets of
healthy women and women with migraine
(24).

In our study, we did not find difference
between daily calorie, carbohydrate and fat
intake between patient groups. However, the
follow-up period of the patients was limited to
one month. The one-month follow-up period
may not have been long enough to allow us to
reveal the difference in food consumption
between the two groups. In addition, when we
examined the food diaries of our patients, we
noticed that they consumed high-calorie foods
in the first days, but they turned to low-calorie
foods in the following days. The fact that our
patients took note of the foods they consumed
may have changed their food consumption
behavior and led them to prefer foods with
less calories. In addition, considering the
amount of omega-3 intake and the glycemic
index of carbohydrates can also help to show
the effects of diet on migraine.

The role of diet on the migraine
pathophysiology is still under investigation.
Diet has an effect on the colonization,
maturation and stabilization of the intestinal
flora. Studies in animals and humans have
shown that the composition of human
intestinal flora changes within 4 days after
consuming a specific diet. High-fat diets
reduce the amount of bacteria synthesizing
short-chain fatty acids (25). Reducing the
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amount of short-chain fatty acids increases
intestinal permeability. The participation of
pro-inflammatory cytokines such as IL-1 beta
and TNF alpha released from the intestines
into the circulation increases. The release of

pro-inflammatory cytokines may trigger
migraine pain through stimulation of
nociceptive responses in the trigeminal

pathway. Gut microbiota changes (dysbiosis)
affect the normal breakdown of nutrients
(tryptophan metabolism), barrier permeability,
and  ultimately affect communication
pathways by affecting mucosal immune and
endocrine cells, resulting in increased gut
peptides (1 CGPR), cytokines (1 IL-10)
produced by some agents, and hormones (| 5-
HT) are reported to cause abnormal release. It
is suggested that increased cytokine and
CGRP levels, as well as decreased 5-HT
levels, trigger and perpetuate migraine attacks
by modulating the vasodilator responses of
dural vessels (25, 26)

It is reported that alterations in the gut
microbiota according to dietary changes and
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Abstract

Traumatic hemothorax/pneumothorax; is a pathological condition seen in blunt and sharp thoracic traumas and can generally be
treated by tube thoracostomy. While patients are being followed up with tube thoracotomy, analgesics support, and respiratory
exercise support; emergency thoracotomy is usually not required. Early thoracoscopy is a method that has come to the fore in
recent years. This thoracoscopy is known to have therapeutic and diagnostic benefits. In our study; the files of 40 patients who
underwent tube thoracostomy after traumatic hemothorax/pneumothorax were reviewed retrospectively. Twenty of these patients,
whose radiological and clinical improvement could not be achieved after tube thoracostomy, underwent thoracoscopy with se-
do-analgesia on the first day after the procedure. The remaining 20 patients were followed up without any additional procedures.
Patients’ age, gender, trauma type, tube thoracostomy indication, presence of additional trauma, length of chest tube stay, length of
hospital stay, WBC, RDW, %Neu, pO2, pCO2, SO2, presence of tube malposition, and complications were recorded from patient
files. Demographic data of the two groups were similar. While tube withdrawal time was 4.7+1.5 days in the thoracoscopy group,
it was 6.9+1.9 days in the control group. This difference was statistically significant (p < 0.001). The mean hospital stay was 7.1+2.0
days in the first group, while it was 9.3+3.3 days in the control group. This difference was statistically significant (p=0.014). In both
groups, there was a 1 (5%) patient who developed a need for thoracotomy. Thoracoscopy with sedo-analgesia in early period is a
safe method for patients who have undergone tube thoracostomy due to trauma. This method reduces the duration of chest tube
removal and hospital stay of patients. The need for thoracotomy after follow-up was similar in both groups.

Keywords: Hemothorax; pneumothorax; regional block; sedation; thoracic trauma; tube thoracostomy.

Travmatik hemo/pnémotoraks kiint ve keskin toraks travmalarinda goriilen ve genellikle tiip torakostomi uygulanarak tedavi
edilebilen patolojik durumdur. Hastalar tiip torakostomi, analjezik ve solunum egzersizi destegi ile izlenirken acil torakotomi ge-
nellikle gerekmez. Erken dénem torakoskopi uygulanmasi son yillarda giindeme gelen bir yontemdir ve bu torakoskopinin tedavi
edici ve tanisal faydalar1 oldugu bilinmektedir. Calismamizda travmatik hemo/pnémotoraks sonrasi tiip torakostomi uygulanmug
40 hastanin dosyasi retrospektif olarak incelenmistir. Tiip torakostomi uygulanmasi sonrasi radyolojik ve klinik iyilesmesi saglana-
mamis bu hasta grubunun 20’sine islem sonrasi birinci giinde sedo-analjezi esliginde torakoskopi uygulanmis, 20’sine ise ek islem
uygulanmadan takibine devam edilmistir. Hastalarin yasi, cinsiyeti, travma tipi, tiip torakostomi endikasyonu, ek travmasinin
varligi, gogiis tiipti kalig siiresi, hastanede yatis siiresi, WBC, RDW, %Neu, pO2, pCO2, SO2 degerleri, tiip malpozisyonu varlig1 ve
gelisen komplikasyonlar hasta dosyalarindan kaydedilmistir. Calismaya katilan iki grubun da demografik verileri benzerdi. Tiip
¢ekilme siiresi torakoskopi uygulanan grupta ortalama 4,7+1,5 giin iken, kontrol grubunda ise ortalama 6,9+1.9 giindii ve bu fark
istatistiksel olarak anlamliydi (p < 0,001). Torakoskopi uygulanan grubun hastanede yatis siiresi ortalama 7,1+2,0 giin iken, kont-
rol grubunda ise ortalama 9,3+3,3 giindii ve bu fark istatistiksel olarak anlamliyd: (p=0,014). Her iki grupta da l'er (%5) hastada
torakotomi ihtiyaci gelisti. Travma nedeni ile tiip torakostomi uygulanmis hastalara erken dénem sedoanaljezi ile torakoskopi
uygulanmas: giivenli bir ydntemdir ve hastalarin gogiis tiipiiniin ¢ekilme siireleri ile hastanede kals siirelerini azalttig1 goriilmek-
tedir. Takip sonrasi torakotomi gereksinimi ise iki grupta da benzer bulunmustur.

Anahtar Kelimeler: Hemotoraks; pnémotoraks; rejyonel blok; sedasyon; toraks travmasi; tiip torakostomi
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The Role of Thoracoscopy on Post-Trauma

1. Introduction

Thoracic injuries; affecting other systems due
to the impact of vital organs and deterioration
of oxygenation, are important causes of
trauma-related deaths, especially between the
ages of 20 and 40(1). In this age group, 20-
25% of trauma-related deaths is caused by
thoracic trauma (2). 70% of thoracic traumas
are blunt and 30% are penetrating injuries.
Chest traumas range from simple soft tissue

injuries to life-threatening intrathoracic
injuries.
In different studies, although thoracic

pathologies in traumas vary; rib fractures are
usually in the first place. Rib fracture occurs
in 35-40% of patients with thoracic trauma.
Treatment varies according to the age of the
patient, the number of broken ribs, the
accompanying pathologies and the condition
of the underlying lung. Pneumothorax and
hemothorax in the early period; may cause
atelectasis and pneumonia in the late period.
Its treatment is a good analgesia and a good
control of bronchial secretions. In 5-15% of
patients flail chest thorax trauma is seen (3).

The most common intrathoracic pathologies
in thoracic traumas are pneumothorax,
hemothorax and hemopneumothorax (4). The
rate of thoracotomy in thoracic traumas is
10% in blunt traumas and 20-30% in
penetrating traumas. Accepted thoracotomy
indications: Presence of shock; presence of
ongoing bleeding symptoms and signs
(bleeding of 1000 ml or more in tube
thoracostomy, 200 ml/hour bleeding in 2-4
hours, 100 ml/hour bleeding in 6-8 hours,
persistence of hypovolemic shock findings
despite blood replacement); completely
opaque appearance of one side hemithorax on
chest radiograph; signs of hemopericardium
or cardiac tamponade; increased or non-
drainable hemothorax; tracheal, bronchial, or
diffuse parenchyma laceration; and continued
(>7 days) massive air leak despite tube
thoracostomy (5).

In traumatic hemothorax/pneumothorax the
generally accepted first approach is thoracic
tube application, and thoracotomy in case of
hypoxia due to massive air leak or failure to
maintain hemodynamic stability due to active
bleeding (6). Although tube thoracostomy is a

more easily applicable and inexpensive
method, its effectiveness may be insufficient
in some cases and therefore additional
surgical interventions may be required. This
can extend patient length of stay in the
hospital for a longer period (7). Especially in
cases with early removal of chest tubes, the
incidence of retained hemothorax increases
(8). This may force physicians to keep the
chest tube in the intrapleural space for a
longer period of time in cases treated with
chest tube. Eddy et al. (9) emphasized that in
emergency tube thoracostomy, the tube
remained in the pleural space for a longer time
due to inadequate drainage, and 5% empyema
developed as a result.

In the diagnosis and treatment of traumatic
thoracic pathologies, studies related to video-
assisted thoracoscopic surgery (VATS) have
been carried out. VATS is recommended as a
reliable method in the diagnosis and treatment
of patients with hemodynamically stable and
suspected hemothorax, hemopneumothorax,
or diaphragmatic laceration or hernia (10, 11).
In the treatment of traumatic
hemothorax/pneumothorax, VATS seems to
be superior in comparison to classical tube
thoracostomy, in terms of providing direct
diagnosis with diagnostic thoracoscopy,
performing the treatment by providing the
opportunity to intervene in the primary
pathology, and preventing complications such
as empyema, fibrothorax, and prolonged air
leakage. These cases can be discharged early
because the duration of chest tube stay and
hospital stay are shorter (13).

Thoracoscopy with sedation and regional
nerve blockade without the use of general
anesthesia is a procedure that has started to
evolve in recent years to avoid the
complications of general anesthesia, and many
surgical interventions, including lobectomy,
can be performed with this method (14).

In our study, we aimed to analyze whether the
application of thoracoscopy with early
regional block and sedation in patients who
underwent tube thoracostomy due to traumatic
hemothorax/pneumothorax is superior
compared to classical tube thoracostomy.
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2. Material and Methods

After approval from the local ethical
committee (ID Number: E.Kurul-E-16-761,
Date: 04.02.2016), between 07.01.2015 and
31.01.2016; medical form of patients who
were in our hospital due to traumatic
hemothorax/pneumothorax; underwent tube
thoracostomy and did not improve
radiologically or clinically on the first day
after the procedure, were evaluated. Patients
were over the age of 18 and did not need
emergency thoracotomy or mechanical
ventilator. Patients with following criteria
were excluded: under the age of 18; who were
connected to a mechanical ventilator; who
needed emergency thoracotomy; who had
undergone tube thoracostomy due to chronic
reasons; or who recovered radiologically and
clinically on the first day after tube
thoracostomy.

In the study, there were 20 patients who were
followed up with classical methods after tube
thoracostomy and 20 patients who underwent
thoracoscopy on the first day after tube
thoracostomy. All patients were informed
about the procedure and consent was
obtained. Age, gender, trauma type, tube
thoracostomy indication and presence of
additional traumas were recorded. Drain
removal time, hospital stay, complication
development status, need for thoracotomy,
white blood cell (WBC) on the 3rd day after
the procedure, percentage of neutrophils
(%NEU), erythrocyte distribution with
(RDW), partial oxygen pressure (pO2), partial
pressure of carbon dioxide (pCO2) and
oxygen saturation value (SO2) were examined
in both groups. Thoracoscopic findings were
also recorded in the thoracoscopy group.

Hemogram and routine biochemistry tests
were performed; bleeding-coagulation times
were measured, blood gas values were
followed, and echocardiography  was
performed for all patients followed-up by tube
thoracostomy. Posteroanterior (PA) chest
radiographs were taken for indication
purposes before tube application, immediately
after application and 1 day later for control
purposes. Daily control and followed-up was

continued with PA chest radiographs and
routine blood tests.

A thoracic epidural block catheter was
inserted between the T5-T6 vertebrae by the
anesthesia team to the patients who will
undergo thoracoscopy.

For premedication purposes; IV 50 mcg
fentanyl and 1 mg midazolam were
administered and additionally, 13 ml of
bupivacaine and 25 mcg of fentanyl were
administered through the epidural catheter.
Before the procedure, 5 cc bupivacaine with
unilateral stellate ganglion blockade was also
applied to the side where the procedure would
be performed on these patients. Thus, the
cough reflex that may develop due to contact
with the lung parenchyma during exploration
was temporarily blocked. Thoracoscopy
procedure was performed with epidural block
and sedation without intubating the patient.
No new incisions were made in the patients
and only the existing tube thoracostomy
incision was used as a port.

After the appropriate lateral decubitus
position was placed, a 15 mm trocar was
inserted. Exploration of the thoracic cavity
and lung parenchyma was achieved with a 2.5
mm or 5 mm optical camera through this
incision. When intrathoracic pathologies such
as hematoma, active bleeding, and adhesions
were detected and it was necessary to
intervene, the incision was expanded by 1 cm
and the procedure was continued. During the
procedure, the patient's vital signs, saturation
value, and pain status were closely monitored.
After the procedure, the patient underwent
tube thoracostomy through the same incision.
In order to prevent tube malposition; 3-4 new
holes were made on the chest tube with the
help of scissors, and the thoracoscope was
inserted into the tube through one of these
holes. Using the thoracoscope as a guide, the
chest tube was placed in the appropriate
position and the procedure was terminated.
After the procedure, the patients were
followed up with breathing exercises,
appropriate  analgesics and medication
throughout the hospital stay.
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After tube thoracostomy, the group, which
was followed-up with the classical method,
was observed with daily PA chest radiographs
and daily blood tests. During their
hospitalization, these patients were followed
up with breathing exercises, appropriate
analgesics and medication.

Statistical analyses

The data of both groups in our study were
analyzed with SPSS Windows 18 version. The
distribution of variables was checked with the
Kolmogorov Smirnov test. Mean, standard
deviation and frequency values were used in
the descriptive statistics of the data. Student
T-test was used in the analysis of numerical
nonparametric data. Pearson Chi-square test
and Fisher's Chi-square test were used in the
analysis of qualitative data. A p value of
<0.05 was considered statistically significant.

3. Results

The first group consists of patients who
underwent thoracoscopy. The mean age of
patients in first group was 38.7 £ 12.3 years,
and the mean age of the control group, the
second group, was 47.2 + 16.4 years. There
was no statistically significant difference
between the groups in terms of age (p: 0.075).
In the first group; there werel8 (90.0%) male
and 2 (10%) female. In the control group,
there were 17 (85.0%) male and 3 (15.0%)
female. There was no significant difference
between the groups in terms of gender (p >
0.05).

9 (22.5%) of the patients underwent tube
thoracostomy due to the development of
hemothorax/pneumothorax after sharp trauma
and 31 (77.5%) of the patients underwent after
blunt trauma. In the first group; tube
thoraxotomy was performed as a result of
pathology due to blunt traumain 13 (65.0%) of
the patients and due to sharp trauma in 7
(35%) of the patients. In the control group,
tube thoraxotomy was performed as a result of
pathology due to blunt traumain 18 (90.0%) of

the patients and due to sharp trauma in 2
(10%) of the patients. There was no
significant difference between the groups in
terms of trauma type (p > 0.05).

Considering the indications for tube
thoracostomy; in the first group, 2 (10.0%) of
the patients were underwent due to
pneumothorax, 6 (30.0%) due to hemothorax
and 12 (60%) due to hemopneumothorax. In
the control group, 8 (40.0%) of patients were
underwent due to pneumothorax, 5 (25.0%)
due to hemothorax and 7 (35%) due to
hemopneumothorax. There was no significant
difference between the groups in terms of tube
thoracostomy indications (p > 0.05).

Among the patients included in this study, 9
(45.0%) of the patients in the first group had
additional trauma, while 14 (70.0%) of the
patients in the control group had additional
trauma. There was no significant difference
between the groups in terms of additional
trauma (p > 0.05).

Tube malposition was present in 14 (35%) of
all patients included in our study. 9 (45.0%) of
the patients in the first group and 5 (25.0%) of
the patients in the control group had tube
malposition. There was no significant
difference between the groups in terms of tube
malposition (p > 0.05).

According to the thoracoscopic findings of the
patients who underwent thoracoscopy the
following were found:  Non-draining
hematoma in 10 (50%) patients; lung
parenchymal laceration with non-draining
hematoma in 2 (10%) patients; adhesions in 2
(10%) patients; adhesion and displaced rib
fracture in 1 (10%) patient; diaphragm and
lung parenchyma laceration in 1 (5%) patient;
displaced rib fracture with non-draining
hematoma in 1 (5%) patient; adhesion with
displaced rib fracture in 1 (5%) patient; active
bleeding at the incision site in 1 (5%) patient;
and mediastinal hematoma in 1 (5%) patient
(Table 1).
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Table 1. Findings of the patients who underwent thoracoscopy

N(%)
Non-drained hematom 10 (50)
Laseration of lung parenchyma with non-drained hematoma 2(10)
Cohesions 2 (10)
Cohesion and displaced rib fractures 1(5)
Laserations of diaphragma and lung parenchyma 105
Non-drained hematom and displaced rib fractures 1(5)
Displaced rib fractures with cohesions 105
Active bleeding at stab incision 1(5
Mediastinal hematoma 105

The mean tube duration of the patients was
4.7 + 1.5 days in the first group and 6.9 + 1.9
days in the control group. The mean
hospitalization time of the patients was 7.1 +
2.0 days in the first group and 9.3 + 3.3 days

in the control group. Hospitalization time and
tube insertion time were significantly shorter
in patients who underwent thoracoscopy (p <
0.05) (Table 2).

Table 2. Duration of chest tube staying and duration of hospital stay at the patients to whom

thoracoscopy applied and not applied

VATS (n:20) CONTROL(n:20) P
AVERAGE +SD AVERAGE +SD
Chest tube duration 47+15 69+1.9 <0.001
Hospital stay duration 7.1+£2.0 93+33 0.014

Student t-test

The mean WBC value of the patients was 10.7
+ 1.5 10 pl in the first group, and 11.6 + 3.5

ul in

the control group. The mean neutrophil
percentage of the patients was 75.9 = 7.2 in
the first group, and 75.9 + 8.4 in the control

group. The mean RDW value of the patients
in the first group was 13.5 £ 1.2, and 13.6 £
1.9 in the control group. There was no
statistically significant difference between the
groups in terms of WBC, neutrophil
percentage and RDW (p > 0.05) (Table 3).

Table 3. Comparison of WBC, neutrophile percentage and RW values of the patients to whom

thoracoscopy applied and not applied

VATS (n:20) CONTROL (n:20) P
AVERAGE + SD AVERAGE + SD
WBC 10.7+£3.2 11.6+3.5 0.391
Neutrophile 759+7.2 759 +£8.4 0.970
RDW 135+1.2 13.6+1.9 0.880

Student t-test
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The mean pO2 value of the patients was 82.4
+ 10.6 mmHg in the first group, and 84.5 +
15.6 mmHg in the control group. The mean
pCO2 value of the patients who underwent
VATS was 36.2 = 4.5 mmHg, and 36.0 + 4.5
mmHg in the control group. The mean SO2

value of the patients who underwent VATS
was 93.7 = 1.7, and 94.4 £+ 3.0in the control
group. There was no statistically significant
difference between the groups in terms of
pO2, pCO2 and SO2 values (p > 0.05) (Table
4).

Table 4. Comparison of pO,, pCO, ve SO, values at blood gas examination of the patients to whom

thoracoscopy applied and not applied

VATS (n:20) CONTROL (n:20) P

AVERAGE + SD AVERAGE + SD
PO, 82.4+10.6 84.5+15.6 0.615
pCO, 372+33 36.2+4.5 0.439
SO, 93.7+1.7 94.4 +3.0 0.352

Student t-test

patient (5%) in the control group was treated
with thoracotomy 1 week later due to non-
draining hematoma. In the first group, 1
patient (5%) was treated with thoracotomy
because of the detection of diaphragmatic
rupture, which could not be seen in
radiological examinations. No statistically
significant difference was found between the
two groups in terms of thoracotomy
requirement (p > 0.05).

4. Discussion

Pneumothorax is the accumulation of positive
air in the space between the visceral and
parietal pleura in the thorax and the
development of lung collapse accordingly; it
is more common in penetrating traumas than
in blunt traumas (14). Hemothorax is the
accumulation of blood between the leaves of
the pleura and may develop after both
penetrating and blunt traumas (15). Thoracic
trauma is responsible for approximately 25%
of trauma-related deaths (16, 17). While very
few of these patients require urgent
thoracotomy; treatment,in approximately 85-
90% of the patients, is provided with pain
control, tube thoracostomy and respiratory
physiotherapy  (18).  However,  some
complications that develop in the acute or
chronic period, such as coagulum occurring in
18-30%  of patients with  traumatic
hemothorax and prolonged air leakage in 4-
24% of patients with traumatic pneumothorax,
require surgical treatment (19).

Following chest tube administration, chest
tube removal is planned after lung expansion

on the PA chest radiograph, open monitoring
of the costophrenic sinuses, and cessation of
air and blood drainage from the chest tube.
Failure to withdraw the chest tube due to
expansion defect, non-draining hematoma,
and prolonged air leakage causes
complications such as empyema and
fibrothorax (20). Therefore, it is important to
with draw the chest tube early without a
collection of air or fluid in the pleural space.

If an emergency thoracotomy was not
required after tube thoracostomy,
hospitalization and monitoring of the patients
is the standard treatment. However; despite
tube thoracostomy, conditions such as non-
draining hematoma and expansion defect
require surgical intervention in order to
prevent complications such as empyema and
fibrothorax. While there were subsidiary
treatment methods such as the application of
the second and, if necessary, the third tube or
exploration with thoracotomy, since the
beginning of the 1990s  experience
accumulated in thoracoscopic interventions
and early thoracoscopic interventions have
started to be preferred (21, 22). It has started
to be preferred especially because of its
advantages over thoracotomy; such as less
pain in the postoperative period, less impact
on respiratory functions, reduction in hospital
stay and costs (23, 24). In our study, it was
observed that the duration of removal of chest
tubes and the length of hospitalization of the
patients in the first group were statistically
significantly decreased compared to the
control group.
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Thoracoscopy is a very valuable diagnostic
method  because it  provides  direct
examination. It can be preferred together with
laparoscopy for diagnosis, especially in
diaphragmatic injuries and radiologically
inadequate cases. The diagnostic value of
thoracoscopy is between 98-100% (25). In our
study, a  diaphragmatic  rupture of
approximately 2 cm in width, which could not
be detected radiologically, was observed in a
patient who underwent thoracoscopy, and the
patient was subsequently operated with
thoracotomy and diaphragmatic repair was
achieved.

Thoracoscopy with sedo-analgesia is a
method that has been started to be applied to
protect the patient from the risks of general
anesthesia, muscle relaxants and intubation,
and enable a faster return to daily life. This
method has become widespread in recent
years, from simple effusion drainages to
lobectomies and segmentectomies (26, 27).
Studies show that thoracoscopy with sedation
and regional block is a safe and convenient
method. In this group of patients, intrathoracic
vagal block or satellite ganglion blockade has
been an effective method for cessation of
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Yagh Diyabetik Hastalarda Malnutrisyonun Klinik
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The Clinical Implications and Importance of Malnutrition in Elderly Diabetic Patients

'Saadet Ko¢ Okudur, *Pinar Soysal
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Dali,, Manisa, Tiirkiye VAS
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R X o Diabetes mellitus ve malnutrisyon, yasl hastalarda sik goriilen saglik problemleridir. Her ikisi de gok sayida olumsuz saglik du-
Geriatri Bilim Dals, Istanbul Tiirkiye

rumlariyla iligkilidir. Caliyjmamizin amacy, yash diyabetik hastalarda malnutrisyon ile ayrintili geriatrik degerlendirme parametre-
leri arasindaki iligkiyi degerlendirmektir. Kesitsel arastirma tasarimi kullanildi. Caligmaya geriatri poliklinigine bagvuran > 65 yas,
506 diyabetik hasta dahil edildi. Hastalarin demografik verileri, komorbiditeler, kullanilan ilag sayisy, iiriner inkontinans, ortosta-
tik hipotansiyon varlig1 ve laboratuar tetkikleri kaydedildi. Tim hastalara ayrintili geriatrik degerlendirme yapildi. N6rokognitif
degerlendirme i¢in Mini Mental Durum Degerlendirme testi (MMSE), duygu durum degerlendirmesi i¢in Geriatrik Depresyon
Skalas1 (GDS), fonksiyonellik degerlendirmesi i¢in Temel Giinliik Yasam Aktiviteleri (TGYA) ve Enstriimantal Giinliik Yagsam
Aktiviteleri (EGYA) 6lgekleri, yiirityiis ve denge fonksiyonlar1 degerlendirmesi i¢in Tinetti Denge ve Yiiriime Testi ile Kalk ve Yiirii
testi (KYT), uyku durumu degerlendirmesi i¢in Uykusuzluk Siddet Indeksi (USI) ve kas giicii igin el kavrama giicii (EKG) testi
dosya verileri kullanildi. Calisma grubu Mini Nutrisyonel Degerlendirme skorlar1>23,5, 17-23,5 ve <17 olmast sirasiyla normal
nutrisyon, malnutrisyon riski ve malnutrisyon olarak kategorize edildi. Katilimcilarin yas ortalamasi 76,86 + 6,97 yil ve %74,7’si
kadin idi. Normal nutrisyonel durum, malnutrisyon riski ve malnutrisyon prevalansi sirasiyla %60,8, %30,43’i ve %8,7 idi. Ay-
rintili geriatrik degerlendirme parametreleri gruplar arasinda lojistik regresyon analizine gore degerlendirildiginde malniitrisyon
olan grupta TGYA, EGYA, Tinetti yiiriime ve denge skorlar,, MMSE ve EKG skorlar1 anlamli olarak diisiik iken, GDS, USI ve KYT
skorlar1 anlamli olarak yiiksek saptandi (p<0,05). Yash diyabetik hastalarda malniitrisyon fonksiyonel gerileme, yiiriime-denge
bozukluklari, kognisyon ve duygu durum bozukluklari, el kavrama giiciinde azalma ve uyku bozukluklar: igin bir risk faktori-
diir. Yash diyabetik hastalarda diyabet tedavi ilkeleri gozetilirken nutrisyonel degerlendirmenin de géz éniinde bulundurulmasi
gerekmektedir.

Anahtar Kelimeler: Diyabetes mellitus; malnutrisyon; ayrintih geriatrik degerlendirme; yash

Abstract

Diabetes mellitus and malnutrition are common health problems in older adults. Both are associated with numerous adverse
health conditions. The aim of our study is to evaluate the relationship between comprehensivez geriatric assessment parameters
and malnutrition in elderly diabetic patients. A cross-sectional study design was used. A total of 506 diabetic outpatients aged >
65 years were included. Demographic data, comorbidities, number of drugs used, urinary incontinence, orthostatic hypotension
and laboratory tests were recorded. All patients underwent comprehensive geriatric assessment. Mini mental state examination
(MMSE) test was used for neurocognitive assessment, Geriatric Depression Scale (GDS) for mood assessment, Basic Activities of
Daily Living (BADL) and Instrumental Activities of Daily Living (IADL) scales for functionality assessment, Tinetti Balance and
Gait Test and Time up and go test (TUG) for gait and balance assessment, Insomnia Severity Index (ISI) for sleep status assess-
ment and hand grip strength for muscle strength assessment. Mini Nutritional Assessment (MNA) scores>23.5, 17-23.5, or <17
were categorized as normal nutritional status, malnutrition risk, and malnutrition, respectively. The mean age of the participants
was 76.86 + 6.97 years and 74.7% were women. Prevalence of normal nutritional status, malnutrition risk, and malnutrition were
60.8%, 30.43%, and 8.7%, respectively. Comprehensive geriatric assessment parameters were evaluated according to logistic regres-
sion analysis between the groups. BADL, IADL, Tinetti walking and balance scores, MMSE and hand grip strength test scores were
N ’ ) o significantly lower in the malnourished group, while GDS, ISI, and TUG scores were significantly higher (p<0.05). Malnutrition is
Manisa $ehir Hastanesi, Geriatri a risk factor for functional decline, gait-balance disorders, cognition and mood disorders, decreased hand grip strength and sleep

Bilim Dali,, Manisa, T‘L‘lrkiy-e disorders in elderly diabetic patients. Nutritional assessment should be considered while evaluating elderly diabetic patients for
e-mail: saadetkoc7@hotmail.com diabetes treatment principles.
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Yash Diyabetik Hastalarda Malnutrisyon

1. Giris

Tip 2 Diyabetes Mellitus (DM) tiim diinyada
yaygin olarak goriilen 6nemli bir halk sagligi
sorunudur (1). Prevalansi yasam siiresinin
uzamasiyla dogru orantili olarak artis gdsteren
DM’nin yashi hastalarda yonetimi genglere
gbre daha zordur (2). Ornegin, 65 yas {istii
diyabetik yashi hastalar, gen¢ diyabetik
hastalarla ile karsilastirildiginda; yashlarda
mikrovaskiiler komplikasyon gelisme riski
benzer olmakla birlikte makrovaskiiler
komplikasyonlar a¢isindan mutlak riskleri,
diyabetik gen¢ hastalara gore onemli Olglide
yiiksektir (3). Fiziksel aktivite, beslenmenin

diizenlenmesi ve ilag tedavisi
kombinasyonlarini igeren iyi bir metabolik
denetim, hastaligin progresyonunu
geciktirmekte ve komplikasyon oranm
azaltmaktadir. Fakat tedavinin olmazsa
olmazlarindan olan yasam tarzi
degisikliklerinin  basinda gelen fiziksel

aktivitenin arttirtlmasi, yaslilarda sik goriilen
osteoartirit, diisme korkusu ve ortostatik
hipotansiyon gibi durumlardan dolay: siklikla
etkin bir sekilde gerceklestirilememektedir
(3). Yaslilarda goriilen polifarmasi, demans,
geriatrik depresyon ve tremor gibi geriatrik
sendromlar, hastalarin ila¢ uyumunu ya da
inslilin tedavisinin uygulanmasini olumsuz
etkileyebilir (2,4). Diger yandan optimum
glukoz regiilasyonunu saglama amaciyla
gelisebilecek hipogliseminin yaslilarda diisme
ve buna bagh kiriklar, hospitalizasyon,
kardiyovaskiiler olaylar ve tiim bu nedenlere
bagli mortalitede artisa sebep olabilmesi yash
diyabetik hastalarin komplikasyon gelismeden
tedavi edilmesini zorlastirmaktadir (5).

DM’nin yonetimindeki en 6nemli faktdrlerden
biri  diyet modifikasyonudur.  Ancak,
malnutrisyon,  malnutrisyon  riski  ve
mikronutrient eksiklikleri zaten yaslilarsa sik
goriilmektedir  (6). Yaslanmayla birlikte
fizyolojik olarak azalan organ fonksiyonlari,
psikolojik, sosyal ve ekonomik degisiklikler
bu hastalarda beslenme bozukluklarina yol
acabilir. Malnutrisyon mevcut tibbi tabloyu
siddetlendirmekte, hastanede kalis siiresini,
maliyeti ve 6liim oranin1 daha da artirmaktadir
(7). 65 yas st diyabetik hastalarin
%?26’sinda  malnutrisyon goriilebilmektedir

®).

DM’nin kendisi, diyabetle iliskili
komplikasyonlar ve diyabet tedavisinde
kullanilan  ilaglar  hastalarda  beslenme

durumunu bozarak malnutrisyona neden
olabilir. Ozellikle yash hastalarda pankreas
rezervinin azalmasiyla birlikte eksilen insiilin
hormonu, iskelet kasinda glikoz kullanimim
bozmakta, yag ve kas yikimimi artirmakta ve
buna bagh gelisen ketozis ise mide bulantisi
ve anoreksiye yol agarak malnutrisyona
katkida bulunmaktadir (9). Bunun yaninda
bircok yasli diyabetik hasta kilo kontrolii i¢in
kati ya da uygunsuz diyet yaparak
malnurisyon gelisimine zemin hazirlamaktadir
(10). Bildigimiz kadariyla literatiirde yash
diyabet hastalarimin beslenme ve bununla
ilgili klinik durumunu degerlendiren ¢ok az
sayida calisma vardir.

Caligmamizin temel amaci, geriatri poliklinige

bagvuran  yash diyabetik  hastalarda
malniitrisyon prevalansim1  aragtirmak ve
malnutrisyon ile ayrmtili geriatrik
degerlendirme  parametreleri  arasindaki

iligkiyi degerlendirmektir.
2. Gerec¢ ve Yontem
Hasta Secimi

Caligma icin Kasim 2019-Ocak 2021 tarihleri
arasinda Bezmi Alem Univerisitesi Tip
Fakiiltesi Hastanesi Geriatri Poliklinigi’ne
bagvuran, 65 yas ve istii, ayrintili geriatrik
degerlendirme yapilmis olan ve c¢alisma
dizaynina uygun olan 506 diyabetik hastanin
dosyalari retrospektif olarak incelendi.

v Dislama Kriterleri

v 65 yagsin altinda olanlar,

v' Caligmaya katilmay1 reddedenler,
v Terminal hastaligi olanlar,

Bireyin genel saglik durumunu bozabilecek
ciddi hastaligi olanlar (Ornegin; akut
serebrovaskiiler hastalik, sepsis,
gastrointestinal ~ kanama, akut  bobrek
yetmezligi, akut koroner sendrom, akut
karaciger  yetmezligi, akut  solunum
yetmezligi, akut enfeksiyonlar, kanser gibi)

Muayene sirasinda iletisimi ve komutlari
anlamay1 engelleyen ileri derecede demansi
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veya ileri derecede gOrme ve isitme
bozuklugu olan hastalar,
Alkol ve/veya madde bagimliligi olanlar

calismadan diglanmustir.
Hasta ézellikleri

Hastalarin demografik verileri (yas, cinsiyet),
mevcut kronik hastaliklar1 (hipertansiyon,
kronik obstruktif akciger hastaligi, konjestif
kalp yetmezligi, kronik bobrek yetmezligi,
osteoartrit, iskemik kalp hastaligi, tiroid
hastaligi, serebrovaskiiler olay, periferik arter
hastaligi), kullanilan ilag¢ sayisi, son bir yil
icindeki diisme sayisi, yatarken ve ayaga
kalinca olciilen sistolik ve diyastolik kan
basinct  Olglimleri  hasta  dosyalarindan
kaydedildi. Viicut kitle indeksi (VKI),
kilogram cinsinden viicut agirliginin, metre
cinsinden viicut boyunun karesi (kg/m2)
degerine boliinmesiyle hesaplandi.

Ayrintuli Geriatrik Degerlendirme (11)

Hastalara ayrintili geriatrik degerlendirme
kapsaminda uygulanmis olan ndrokognitif
degerlendirme i¢cin MMSE, duygu durum
degerlendirmesi i¢in Geriatrik Depresyon
Skalas1 (GDS) (12), fonksiyonellik
degerlendirmesi i¢in Temel Giinliilk Yasam
Aktiviteleri Olgegi (TGYA) ve Enstriimantal
Giinliik Yasam Aktiviteleri (EGYA) olgekleri
(11), yuriyts ve denge fonksiyonlar
degerlendirmesi i¢in Tinetti Denge ve
Yiirime Testi ile Kalk ve Yiri testi, uyku
durumu degerlendirmesi i¢in Uykusuzluk
Siddet Indeksi (13) ve el kavrama giicii (14)
verilerine hasta dosya kayitlarindan ulasilarak
kayit edildi. Uriner inkontinans, idrar yolu
enfeksiyonu olmaksizin son 3 ayda istemsiz
idrar kacirma olarak tamimland1  (15).
Ortostatik hipotansiyon, oturur veya sirt iistii
yatar pozisyondan ayaga kalkildiktan 3 dakika
sonra Olglilen kan basincinda sistolik kan
basincinda >20 mmHg ve/veya diyastolik kan
basincinda >10 mmHg diisiis olarak
tanimlandi (16). Jamar el dinamometresi ile
Olciilen el kavrama giicliniin (ortalama 3
Olctim) erkeklerde <28 kg, kadinlarda <14 kg
olmasi diigiik kas giicii olarak tanimlandi1 (14).

Nutrisyonel Degerlendirme

MNA-Kisa Form skorlart >12 olsa bile tiim
hastalarda malniitrisyon riskini saptamak i¢in
Mini Nutritional Assessment (MNA) yapildi.
Toplam puan>23,5, 17-23,5 veya <17 skorlari
sirastyla normal nutrisyonel durum grubu
(Grup 1), malniitrisyon riski olan grup (Grup
2) ve malniitrisyon grubu (Grup 3) olarak
kabul edildi. MNA testi basit 6lgiimlerden ve
10 dakikadan kisa siirede tamamlanabilen 18
kisa sorudan olusur. MNA testindeki sorular;
viicut kitle indeksi, kilo kaybi, kol gevresi ve
baldir ¢evresi ile ilgili antropometrik 6l¢iim
sorulari, genel degerlendirme (yasam tarzi,
ilag tedavisi ve mobilite ile ilgili 6 soru), diyet
anketi ve subjektif degerlendirme (yemek
sayisi, yiyecek ve sivi alimi, beslenmenin
ozerkligi, saglik ve beslenmenin kendi algisi

ile ilgili 8 soru) (17) sorularindan
olusmaktadir.

Laboratuvar Bulgulart

Hastalarin ~ biyokimyasal, —metabolik ve

beslenme durumunu degerlendirmek i¢in bazi
laboratuvar testleri yapildi. Tiroid uyarici
hormon (TSH), kolesterol diizeyleri, serum
glukoz, hemoglobin (Hb) ve HbAlc diizeyleri
icin laboratuvar kayitlar1 degerlendirildi. Tiim
bu biyokimyasal testler, Diagnostic Modular
Systems oto analizorii (Roche E170 ve P-800)
kullanilarak yapildi.

B12 Vitamini, Folat

degerlendirmesi

ve D Vitamini

Yetersiz alimin biyokimyasal kanitlarini ve
metabolik durumun degerlendirmek igin, en
az 8 saatlik acliktan sonra sabah kan 6rnekleri
alindi. Serum BI12 vitamin eksikligi, B12
diizeyi <200 pg/mL olarak degerlendirildi
(18). Folat eksikligi folat diizeyi <3 ng/mL
olarak degerlendirildi (19). Kan 0&rnegi
alindiktan sonra jel tiipler 1 saat icinde
santrifiij edildi ve serum vitamin D analizi
i¢in -20°C'de saklandi. 25(OH)D
radyoimmiinoanaliz ~ yontemi  kullanilarak
Olciildi. 25(OH)D <30 ng/mL olan hastalarda
D vitamini eksikligi oldugu kabul edildi (20).

Calismanmin Etik Boyutu
Calisma, Bezmi Alem Univerisitesi Tip
Fakiiltesi Hastanesi Girisimsel Olmayan
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Aragtirmalar Etik Kurulu’nun 15/01/2020
tarih 97706721-900 protokol nolu karar ile
uygun bulunmus ve Helsinki Deklarasyonu ile
uyumlu olarak yiriitiilmiistiir. Caligmaya
dahil edilen katilimcilardan veya yasal
vasilerinden bilgilendirilmis goniilli olur
formu alindi.

Istatistiksel Analiz

Calismada istatistiksel analizler i¢in IBM
SPSS istatistik 22.0 programi kullanilmustir.
Calisma verileri degerlendirilirken tanimlayici
istatistiksel yontemler (ortalama, standart
sapma, medyan, frekans) kullanildi. Verilerin
normal dagilimini  degerlendirmek igin
carpiklik ve basiklik degerleri Shapiro-Wilk
testi ile birlikte kullanilmigtir. Normal dagilim
gosteren ikiden fazla degiskeni karsilastirmak
icin tek yonli ANOVA testi kullanilirken,
normal dagilim gdstermeyen ikiden fazla
degiskeni degerlendirmek i¢in Kruskal Wallis
testi kullanildi. Degiskenler arasindaki iliskiyi
degerlendirmek i¢in ki-kare testi kullanildi.
Veriler arasindaki korelasyonu
degerlendirmek i¢in normal dagilim gdsteren
veriler i¢in pearson korelasyon analizi, normal
dagilim gostermeyen veriler igin spearman
korelasyon analizi kullanildi. Yas etkisi
ortadan  kaldirilarak, normal nutrisyonu
olanlarla malnutrisyon riski; malnutrisyon ve
malnutrisyon ve malnutrisyon riski olan
gruplar arasinda, ayrmtil geriatrik
degerlendirme parametreleri acisindan
farkliik devam edip edilmedigi lojistik
regresyon analizi ile ayr1 ayr1 degerlendirildi.
Sonuglar %95 giiven araliginda ve anlamlilik
p<0,05 diizeyinde degerlendirildi.

3. Bulgular

Calismaya dahil edilen 506 hastanin yas
ortalamas1 76,86 = 6,97 yil idi. Calismaya
dahil edilen 506 diyabetik hastanin yas
ortalamas1 76,86 + 6,97 yil idi. Hastalarin
%74,7°s1 kadin, %25,3’ti erkekti. Calisma
grubunun MNA skorlarinin ortalamasi 23,68
+ 4,16 idi. Katihmcilarin 308’ inde (%60,8)

normal nutrisyonel durum mevcut iken
154’tinde (%30,43) malnutrisyon riski ve
44°inde (%8,7) ise malnutrisyon mevcut idi.

MNA skor gruplarma gore bakildiginda,
hipertansiyon, iskemik kalp hastaligi ve
kronik obstriiktif akciger hastaligr sikligi
acgisindan gruplar arasinda anlamli fark tespit
edilmez iken (p > 0,05), konjestif kalp
yetmezligi ve kronik bobrek hastaligi sikligi
malniitrisyonu olan hastalardan olusan Grup
3’te anlaml sekilde yiiksekti (p<0,05). MNA
gruplart ile yas, ilag sayisi, BMI ve
laboratuvar verileri arasindaki iliski Tablo
1'de gosterilmistir. MNA gruplar ile geriatrik
degerlendirme parametreleri arasindaki iliski
Tablo 2'de gosterilmistir. Yas etkisi ortadan
kaldirilarak, normal nutrisyonu olanlarla
malnutrisyon  riski;  malnutrisyon  ve
malnutrisyon ve malnutrisyon riski olan
gruplar arasinda, ayrintil geriatrik
degerlendirme parametreleri agisindan
farklilk devam edip edilmedigi lojistik
regresyon  analizi  ile  degerlendirildi.
Malnutrisyon riski olanlar, normal nutrisyonu
olanlarla karsilastirildiginda sadece Geriatrik
depresyon skalast skoru, kalk ve yiirii testi
stiresi, el kavrama giicii ve uykusuzluk siddeti
indeksi skorlarmmin  arasindaki  farkliligin
devam ettigi saptand1 (p<0,05). Sadece
malnutrisyon ya da malnutrisyon riski ve
malnutrisyonu  olan  gruplar, = normal
nutrisyonu olanlarla karsilastirildiginda ise

tim  ayrmtih  geriatrik  degerlendirme
parametrelerinde  anlamlilik  devam  etti
(p<0,05).

MNA gruplari arasinda ortostatik

hipotansiyon, sistolik ortostatik hipotansiyon,
diastolik ortostatik hipotansiyon ve iiriner
inkontinans varlig1 acisindan gruplar arasinda
anlamh fark saptanmaz iken (p>0,05), 1 yil
icindeki dlisme varligi agisindan gruplar
arasinda anlamli fark saptandi (p<0,05). 1 yil
icinde diisme sikligit Grup 3’te en yliksek
oranda saptanirken Grup 1’de en diigik
diizeydeydi (p<0,05).
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Tablo 1. MNA gruplart ile yas, ilag sayisi,

VKI ve laboratuvar verileri arasindaki iliskinin

degerlendirilmesi

Grup 1 Grup 2 Grup 3 P degeri

MNA > 23,5 MNA :17-23,5 MNA <17

(n:308) (n:154) (n:44)
Yas (Y1l) 75,89+6,74 78,67+7,07 81,90+6,52 0,001
VKi (Kg/m?) 32,98+6,08 32,16+6,32 32,55+6,30 0,043
Ilag sayisi 5,85+3,03 6,76£2,98 6,85+3,71 0,005
Glukoz (mg/dL) 156,88+69,74 159,98+79.3 169,38+87,51 0,633
HbAlc (%) 7,68+1,65 7,42+1,70 6,82+1,52 0,012
Trigliserid (mg/dL) 186,78+107,96 183,70+154,81 150,83+65,4 0,382
LDL-Kolesterol (mg/dL) 119,92+42,65 127,26+41,55 111,32+44,69 0,152
HDL-Kolesterol (mg/dL) 48,41420,76 48,41£13,53 43,92+11,51 0,576
Hb (g/dL) 13,59+1,67 12,77+1,65 11,81+1,57 0,001
TSH (mIU/L) 1,86+2,42 1,80+1,96 1,90+2,11 0,965
Folik asid (ng/mL) 9,62+4,14 8,83+3,90 7,70+4.,91 0,022
Vitamin B12 (pg/mL) 322,12+249.32 382,60+363,32 464,134£367,22 0,006
Vitamin D (ng/mL) 19,05+12,39 22,07+18,25 25,25+17,96 0,036

Hb: Hemoglobin; HbAlc: Glikolize hemoglobin; HDL-K: High-density lipoprotein-Kolesterol, LDL-Kolesterol: Low-density
lipoprotein-Kolesterol; MNA: Mini Nutrisyonel Degerlendirme; TSH: Tiroid situmulan hormon; VKI: Viicut kitle indeksi.

Tablo 2. MNA gruplart ile geriatrik degerlendirme parametreleri arasindaki iliskinin degerlendirilmesi

Grup 1
MNA >23,5
(n:308)
TGYA 90,40+11,41
EGYA 18,85+4,70
Tinetti Denge 14,5742,77
Tinetti Yiirime 11,13£1,92
Tinetti Total 25,744+4,36
GDS 3,29+3,45
MMSE 25,82+3,10
KYT (sn) 12,44+6,64
EKG (Kg) 24,1+8,77
USI 12,07+9,06

Grup 2 Grup 3 P degeri
MNA:17-23,5 MNA <17
(n:154) (n:44)
83,02+17,49 60,34+31,05 0,001
15,04+6,37 7,93+7,20 0,001
12,59+4,11 8,49+5,73 0,001
9,714+3,27 6,58+4,31 0,001
22,31+7,01 15,01+9,97 0,001
7,21+4,24* 8,21+4,24 0,001
23,67+4,65 21,49+6,08 0,001
17,27+10,13* 31,44+29,02 0,001
18,20+6,49* 12,33+7,09 0,001
16,41+8,80* 18,27+9,01 0,002

EGYA: Enstriimantal giinliik yasam aktiviteleri; EKG: El kavrama giicii; GDS: Geriatrik depresyon skalasi, KYT: Kalk ve yiirii
testi; MMSE: Mini Mental Durum Degerlendirme; MNA: Mini Nutrisyonel Degerlendirme; TGYA: Temel giinliik yasam aktiviteleri;

USI: Uykusuzluk siddeti indeksi.

*Yagsin etkisi ortadan kaldirilan Lojistik regresyon analizi sonrasinda, malnutrisyon riski ile normal nutrisyon arasindaki
anlamhiligin devam ettigi parametreleri (p<0,05).

4. Tartisma ve Sonug

Calismamizda yash

diyabetik hastalarda

malnutrisyon ve malnutrisyon riski prevelansi
sirastyla %38,7 ve %30,43 olarak saptandi.
Diyabetik yashi hastalarda malniitrisyon ile
fonksiyonellik, yiirtime ve denge
fonksiyonlari, kognisyon, duygu durum, el
kavrama gilici ve uyku durumu {izerine

anlamli oranda olumsuz etkilerinin oldugu
saptandi.

Malnutrisyon, besin emilimindeki yetersizlik
ve/veya besin aliminda azalma ile karakterize
olup bu durum tedavi edilmezse veya tedavi
ertelenirse, fiziksel ve mental fonksiyonlarda

394



Yash Diyabetik Hastalarda Malnutrisyon

diisiis, yasam kalitesinde bozulma, kirilganlik,
hastane bagvurularinda artis ve uzun hastane
yatis streleri gibi fiziksel ve psikososyal
sonuclara  yol acabilen bir  geriatrik
sendromdur (21, 22). Geng¢ diyabetik
hastalarda tip 2 DM ortaya ¢ikis1 genellikle
obezite ve insiilin direncine bagli oldugu i¢in
optimal glisemik kontrol i¢in giincel tedavi
yaklagimi yasam tarzi modifikasyonu ve ilag
tedavisidir (23). Ancak bu yaklasim diyabetik
yaslt hastalarda malnutrisyonla sonuglanabilir.
Yaslanmanin kendisi viicut agirhigr ve gida
aliminda azalma ile iligkili olabileceginden
(24) diyabetik olan ve olmayan yash
hastalarda malnutrisyon prevelansi yiiksek
olarak goriildiigii bilinmektedir (25). Calisma
grubumuzda malnutrisyon ve malnutrisyon
riski prevalansi sirasiyla %8,7 ve %30,43 idi.
Diyabetik yasli hastalarda malnutrisyon ve
malnutrisyon riski varligi klinik pratikte
siklikla goz ardi edilse de c¢alisma
sonuclarimiza gore oldukga yliksek prevalansa
sahip oldugu  goriilmektedir.  Literatiir
incelendiginde; 146  geriatrik  diyabetik
hastanin prospektif olarak degerlendirildigi bir
calismada malnutrisyon ve malnutriyon riski
prevelanst bizim c¢alisgmamizdan yiiksek
saptanmistir (sirasiyla %13,9 ve %75) (26).
Bu farklilik bahsedilen ¢alismada nutrisyonel
durumun MNA-kisa form ile degerlendirilmis
oldugundan ve yas ortalamasinin 82,5+7,3 yil
olmasindan kaynaklaniyor olabilir.

Caligma sonuclarimiza gore, yash diyabetik
hastalarda malnutrisyonu olan grupta HbAlc
diizeyi anlamli olarak disiik saptandi.
Ulagilan bu sonug¢ iyi glisemik kontroliin
isaretlerinden biri olarak kullanilan HbAlc

diizeyinin geriatrik yas grubunda
malnutrisyonun  da  isaretlerinden  biri
olabilecegi yoniindeki verileri

desteklemektedir (26). Yapilan bu prospektif
gozlemsel caligmada, glisemik ve nutrisyonel
parametreleri  degerlendirilmis  olup  1yi
glisemik kontrol (HbAlc <%7,5)
durumundaki hastalarda MNA skorlarinin ve
VKi'nin anlamli derecede diisiik oldugu
saptanmistir. Baska Dbir c¢aligmada ise,
hastanede yatarak tedavi goren diyabetik
olmayan yaslt hastalarda diisiik insiilin
direncinin  malnutrisyonla ilisgki oldugu
gosterilmistir  (27). Malnutriyon riski ve
malnutrisyon gruplarinda ortalama kan sekeri
diizeyi kontrol grubuna gdre anlamli olarak

yiiksek olmasina ragmen HbAlc daha diisiik
bulunmustur (p<0,05). Bu durum
malniitrisyon ~ ve  malnutrisyon  riski
gruplarinda Hb diizeyinin normal nutrisyon
grubuna goére anlamli olarak daha diigiik
saptanmasindan  kaynaklanabilir. ~ Diger
yandan malnutrisyon, HbAlc degerlerinde
azalmaya ve muhtemelen diisiik insiilin
direncinin bir sonucu olarak oral hipoglisemik
tedavi gereksinimlerinin azalmasina katkida
bulunabilir.

Miknonutrient eksiklikleri Tip 2 DM olan
hastalarda ve yasli hastalarda sik olarak
goriilmektedir. Tip 2 DM olan hastalarda B12
vitamin eksikligi %22 (28) ve D vitamin
eksikligi %85-90 (29) sikhikta goriildiigi
bildirilmistir.  Yasli hastalarda  6zellikle
malnutrisyon varliginda B12 vitamin, folik

asit ve D vitamin eksikligi sik olarak
goriilmektedir  (30). Calisma  verilemiz
mikronutrient diizeyleri acisindan

degerlendirildiginde malnutrisyon grubunda
serum folat diizeyi anlamli olarak diisiik iken
serum B12 vitamini ve serum 25(OH) D
vitamini diizeyi anlamli olarak yiiksek idi.
Bunun sebebi serum vitamin B12 ve serum
25(0OH) D vitamini diizeylerinin, birinci
basamak saglik kuruluglarinda rutin olarak
degerlendirilmesi ve replasman tedavilerinin
baglanmas1 ya da diyabetik polindropati
tedavisinde bazen vitamin b12 preperatlarinin
kullanilmasi olabilir.

Malnutrisyon  fonksiyonellikte ~ bozulma,
mobilite  bozuklugu, diisme, kognitif
bozukluk, sarkopeni, duygu durum ve uyku
bozukluklar1 gibi ¢ok sayida komplikasyona
yol agabilen bir geriatrik sendrom olarak
bilinmektedir  (31,32). Yash diyabetik
hastalarda da malnutrisyonu olanlarda bu
komplikasyonlarin  gelisebilecegi  yapilan
calismalarda gosterilmistir. Ornegin, diyabetik
yaslt hastalar ile yapilan ¢aligmalarda
malnutrisyonu olan hastalarda retinopati,
periferal  noéropati ve nefropati  gibi
mikrovaskiiler komplikasyonlarin da
katkisiyla  fonksiyonellikte  gerileme ve
sarkopeniye yol acabilecegi bildirilmistir (25,
33, 34). Ayrica bu hastalarda inflamatuar
sitokinler, komorbiditeler, malnutrisyon ve
diistik fiziksel aktivitenin kas kitlesinde kayip,
kas giici ve fonksiyon kaybi ile yliriime-
denge bozukluklari ve diismelere yol
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acabilecegi bilinmektedir (35). Vaskiiler
endotelyal disfonksiyon, inflamasyon, kan
beyin bariyer hasari, demyelinasyon ve
aksonal kayip gibi nedenlerden dolay1 yash
diyabetik hastalarda kognitif fonksiyonlar da
olumsuz etkilenmektedir (36). Kognitif
disfonksiyonun ise hastalar1 6zellikle ilerleyen
yas ile malnutrisyon riski ile kars1 karsiya
getirdigi  bilinmektedir (37). Nokturmal
solunum bozukluklarimin tekrarlayan oksijen
desatlirasyonu ve uyku bdliinmelerine yol
acarak glukoz metabolizma bozukluklarina
yol acabilecegi gosterilmistir (38). Ozellikle
yaslilarda uyku bozukluklar1 istahi, gida
alimini, melatonin salinimini ve sirkadyen
ritmi etkileyerek malnutrisyon ile
sonuglanabilir (17,32). Calisma sonuglarimiz
tiim bu verileri destekler nitelikte olup yash
diyabetik hastalarda malnutrisyon varliginin,
yiirime ve denge fonksiyonlari, kognitif
durum, duygu durum, el kavrama giicii ve
uyku durumunun da dahil oldugu tiim
geriatrik  degerlendirme  parametrelerini
olumsuz etkiledigi gosterilmistir.  Diger
calismalardan farkli olarak bahsedilen tiim
geriatrik degerlendirme parametreleri tek bir
calismada degerlendirilip  malnutrisyonun
yash diyabetik hastalardaki olumsuz etkileri
ortaya koyulmustur.

KAYNAKLAR

1. Zheng Y, Ley S, Hu F. Global aetiology and
epidemiology of type 2 diabetes mellitus and its
complications. Nat Rev Endocrinol. 2018;14, 88—
98.

2. Kirkman MS, Briscoe VIJ, Clark N, et al.
Consensus Development Conference on Diabetes
and Older Adults. Diabetes in older adults: a
consensus report. J Am  Geriatr  Soc.
2012;60:2342-56.

3. Resnick B, Boltz M. Optimizing Function and
Physical Activity in Hospitalized Older Adults to
Prevent Functional Decline and Falls. Clin Geriatr
Med. 2019;35:237-51.

4. Abada S, Clark LE, Sinha AK, et al. Medication
Regimen Complexity and Low Adherence in
Older Community-Dwelling  Adults  With
Substantiated Self-Neglect. J App! Gerontol. 2019
;38:860-883

5. Sircar M, Bhatia A, Munshi M. Review of
Hypoglycemia in the Older Adult: Clinical
Implications and Management. Can J Diabetes.
2016;40:66-72.

Calismamizin giiglii yanlar1 yiiksek 6rneklem
sayisi, tim hastalara ayrintih  geriatrik
degerlendirme testleri yapilmasi ve komorbid
hastaliklarin degerlendirilmesidir. Caligmanin
belli noktalarda kisithiliklar1  mevcuttur.
Bunlardan en dnemlisi ¢aligmanin kesitsel ve
retrospektif bir caligma olmasidir. Diger
yandan DM tedavisinde kullanilan ilaglarin ve
hastanin  almakta oldugu mikronutrient
replasman tedavilerinin degerlendirilmemesi

kisithiliklar olarak degerlendirilebilir.

5. Sonuc¢
Calisma  sonuclarimiz  yashh  diyabetik
hastalarda ~ malniitrisyonun  fonksiyonel

gerileme, yiirime ve denge bozukluklari,
kognisyon ve duygu durum bozukluklari, el

kavrama

giciinde azalma ve uyku

bozukluklari i¢in bir risk faktorii olabilecegini

gostermektedir.

Yash diyabetik hastalarda

DM tedavi ilkeleri gozetilirken nutrisyonel

degerlendirmenin yapilmasi

Yasl
kontroliiniin malnutrisyon ve malnutrisyon
iligkili saglik sorunlar ile sonuglanabilecegi
akilda bulundurulmalidir. Zaten duyarh olan
yaslt diyabetik hastalarin nutrsiyonel agidan

degerlendirilmesi
taranmasi,

gerekmektedir.

diyabetik  hastalarda siki  diyet

ve
erken dOnemde

malnutrisyonun
taninmasi ve

tedavisi 6nemlidir.

396

10.

11.

12.

Corish CA, Bardon LA. Malnutrition in older
adults: screening and determinants. Proc Nutr Soc.
2019;78:372-379.

Dent E, Hoogendijk EO, Visvanathan R, et al.
Malnutrition Screening and Assessment in
Hospitalised Older People: a Review. J Nutr
Health Aging. 2019;23:431-41.

Ulger Z, Halil M, Kalan I, et al. Comprehensive
assessment of malnutrition risk and related factors
in a large group of community-dwelling older
adults. Clinical Nutrition. 2010;29, 507-11.

Di Francesco V, Pellizzari L, Corra L, et al. The
anorexia of aging: impact on health and quality of
life. Geriatric Care. 2018;4.

Rizvi AA. Nutritional challenges in the elderly
with diabetes. Int J Diabetes Mellit. 2009; 1: 26—
31.

Unutmaz GD, Soysal P, Tuven B, et al. Costs of
medication in older patients: before and after
comprehensive geriatric assessment. Clin interv
aging. 2018;13, 607.

Durmaz B, Soysal P, Ellidokuz H, et al. Validity
and reliability of geriatric depression scale-15



Yash Diyabetik Hastalarda Malnutrisyon

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

(short form) in Turkish older adults. North clin
Istanb. 20185, 216.

Morin CM, Belleville G, Bélanger L, et al. The
Insomnia Severity Index: psychometric indicators
to detect insomnia cases and evaluate treatment
response. Sleep, 2011;34, 601-608.

Ates Bulut E, Soysal P, Dokuzlar O, et al.
Validation of population-based cutoffs for low
muscle mass and strength in a population of
Turkish elderly adults. Aging Clin Exp Res.
2020;32:1749-55.

Dutoglu E, Soysal P, Smith L, et al. Nocturia and
its clinical implications in older women. Arch
Gerontol Geriatr. 2019 ;85:103917.

Lanier JB, Mote MB, Clay EC. Evaluation and
management of orthostatic hypotension. Am Fam
Physician. 2011;84:527-36.

Soysal P, Smith L, Dokuzlar O, et al. Relationship
between nutritional status and insomnia severity in
older adults. J Am Med Dir Assoc. 2019; 20, 1593-
1598.

Bozoglu E, Isik AT, Doruk H, et al. The effects of
early vitamin B12 replacement therapy on the
cognitive and functional status of elderly subjects.
Klin Psikofarmakol Bul. 2010;20:120-124.

Soysal P, Smith L, Capar E, et al. Vitamin B12
and folate deficiencies are not associated with
nutritional or weight status in older adults. Exp
Gerontol. 2019;116, 1-6.

Dawson-Hughes B, Mithal A, Bonjour JP, et al.
IOF position statement: vitamin D
recommendations for older adults. Osteoporos Int,
2010;21, 1151-1154.

Lorenzo-Lopez L, Maseda A, de Labra C, et al.
Nutritional determinants of frailty in older adults:
a systematic review. BMC Geriatr. 2017;17:108.
Soysal P, Veronese N, Arik F, et al. Mini
Nutritional Assessment Scale-Short Form can be
useful for frailty screening in older adults. Clin
Interv Aging, 2019;14, 693.

American  Diabetes  Association.  Executive
summary: standards of medical care in diabetes —
2008. Diabetes Care, 2008; 31: S5—- S11.
Wakimoto P, Block G. Dietary intake, dietary
patterns and changes with age: an epidemiological
perspective. J Gerontol A Biol Sci Med Sci. 2001;
56: 65-80.

Turnbull PJ, Sinclair AJ. Evaluation of nutritional
status and its relationship with functional status in
older citizens with diabetes mellitus using the mini
nutritional assessment (MNA) tool—a preliminary
investigation. J Nutr Health Aging. 2002; 6: 185—
89.

Vischer UM, Perrenoud L, Genet C, et al. The
high prevalence of malnutrition in elderly diabetic
patients: implications for anti-diabetic drug
treatments. Diabetic Medicine, 2010;27, 918-24.
Bonin-Guillaume S, Herrmann FR, Boillat D, et
al. Insulinemia and leptinemia in geriatric patients:
markers of the metabolic syndrome or of
undernutrition?. Diabetes Metab. 2006; 32: 236—
243.

Pflipsen MC, Oh RC, Saguil A, et al. The
prevalence of vitamin B12 deficiency in patients
with type 2 diabetes: a cross-sectional study. J Am
Board Fam Med, 2019, 22:528-34.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kaidar-Person O, Person B, Szomstein S, et al.
Nutritional deficiencies in morbidly obese
patients: a new form of malnutrition? Part A:
vitamins. Obesity Surgery, 2008;18:870-76.
Efendioglu EM, Gol M, Tarakgioglu MS, et al.
Determination of Vitamin D, Vitamin B12 and
Folic Acid Deficiency Prevalence Among
Geriatric Palliative Care Patients. Eur J Geriatr
Gerontol. 2020;2:9-12.

Isik AT, Soysal P. Sendrom, Geriatri ve Geriatrik
Sendrom. Soysal P, Isik AT, edt, In: Geriatri
Pratiginde Geriatrik Sendromlar 1. baski, Izmir,
US Akademi, 2018. p. 7-50.

Heybeli C, Soysal P, Oktan MA, et al
Associations between nutritional factors and
excessive daytime sleepiness in older patients with
chronic kidney disease. Aging Clin Exp Res,
2021;1-9.

Liu GX, Chen Y, Yang YX, et al. Pilot study of
the Mini Nutritional Assessment on predicting
outcomes in older adults with type 2 diabetes.
Geriatr Gerontol Int, 2017;17, 2485-92.
Velazquez-Alva MC, Irigoyen-Camacho ME,
Zepeda-Zepeda MA, et al. Sarcopenia, nutritional
status and type 2 diabetes mellitus: A cross-
sectional study in a group of Mexican women
residing in a nursing home. Nutr Diet, 2020;77,
515-22.

Jang HC. Sarcopenia, frailty, and diabetes in older
adults. Diabetes Metab J. 2016; 40: 182-9.
Biessels GJ, Despa F. Cognitive decline and
dementia in diabetes mellitus: mechanisms and
clinical implications. Nat Rev Endocrinol.
2018;14:591-604.

Mantzorou M, Vadikolias K, Pavlidou E, et al.
Nutritional status is associated with the degree of
cognitive impairment and depressive symptoms in
a Greek elderly population. Nutr Neurosci,
2020;23,201-9.

Keckeis M, Lattova Z, Maurovich-Horvat E, et al.
Impaired glucose tolerance in sleep disorders.
PLoS One 2010;5:9444.

©Copyright 2022 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2022 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulagilabilir.

397




Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2022

Research Article / Aragtirma Makalesi

Yiiksek Centor Skorunu Belirlemede Hemogram
Parametrelerinin Kullanimi

The Usage of Hemogram Parameters for Determining High Centor Score

Yozgat Bozok Universitesi Tip Fakiiltesi
Kulak Burun Bogaz Anabilim Dali, Yozgat,
Tiirkiye

Correspondence:

Ceyhun CENGIZ

Yozgat Bozok Universitesi Tip
Fakiiltesi Kulak Burun Bogaz
Anabilim Dal, Yozgat, Tirkiye
e-mail: cyhnengz@gmail.com

Ceyhun Cengiz

Modifiye Centor Kriterleri bakteriyel-viral tonsilofaranjit ayriminda siklikla kullanilmaktadir. Bu puanlama sistemi anamnez ve fizik mu-
ayene bulgular gibi subjektif verilere dayanmaktadir. Bu ¢alismada yiiksek centor skorunu belirlemede hemogram parametrelerinin kul-
lanimi aragtirilmigtir. 01/01/2019-31/12/2019 tarihleri arasinda bogaz agrisi sikayeti ile kulak burun bogaz poliklinigine bagvurmus ve
akut tonsilofaranjit tanisi alan hastalar retrospektif olarak tarandi. Bu hastalardan bu bagvurularinda hemogram tetkiki istenmis olanlar
¢alismaya dahil edildi. Tiim hastalarin kayitli anamnez ve fizik muayene bulgular: incelenerek modifiye centor skoru hesaplandi. Centor
skoru 4 olanlar yiiksek centor grubunu olustururken, centor skoru 0 ve 1 olanlar diisiik centor grubunu olusturdu. Herbir grupta 30 hasta-
nin olmast saglandt. Iki grup hemogram parametreleri agisindan kargilagtirildi. Ortalama beyaz kiire sayisi, nétrofil sayisi, monosit say1st
yiiksek centor grubunda (10.96+3.49, 7.91+3.43, 1.06+0.34, sirasiyla) diisiik centor grubundan (7.94+2.11, 5.10£1.94, 0.66+0.23, sirasiyla)
daha yiiksek saptanmustir. Bu farklar istatistiksel olarak anlamlidir (p<0.001, p<0.001, p<0.001,s1rasiyla). Yiiksek centor grubunda saptanan
ortalama MCV ve MPV degerleri (84.17+5.48, 9.44+0.99, sirasiyla) diisiik centor grubunda saptanan degerlerden (86.89+4.49, 10.14+0.78,
sirastyla) daha digiiktiir. Bu farklar da istatistiksel olarak anlamlhidir (p=0.008, p= 0.004, sirasiyla). Ayrica ortalama RDW degeri yiiksek
centor grubunda (13.88+1.44) diisiik centor grubuna gére (13.06+0.92) daha yiiksek bulunmustur (p=0.012). Hesaplanan veriler incelen-
diginde ortalama nétrofil-lenfosit orani ve ortalama monosit-lenfosit orani yitksek centor grubunda (5.25+4.41, 0.62+0.21, sirasiyla) diisiik
centor grubuna gore (3.17+3.04, 0.39+0.24, sirasiyla) daha yiiksek saptanmustir (p<0.001, p<0.001, sirasiyla). Hemogram parametreleri hem
yiiksek centor skorunu belirlemede hem de akut tonsilofaranjit etiyolojisinde bakteriyel-viral ayrimini yapmakta kullanilabilir. Hemogram
parametrelerinin modifiye centor puanlama sistemiyle birlikte kullanimi bu puanlama sisteminin duyarlilik ve 6zgilligiini arttirabilir.

Anahtar Kelimeler: Modifiye centor skoru; hemogram; akut tonsilofaranjit; grup A streptokok

Abstract

Modified Centor Criteria are frequently used to differantiate bacterial-viral tonsilopharyngitis. This scoring system is based on subjective
data such as history and physical examination. In this study, the use of hemogram parameters in determining high centor score was investi-
gated. Patients who applied to otolaryngology outpatient clinic with complaint of sore throat between 01/01/2019-31/12/2019 and were di-
agnosed with acute tonsilopharyngitis were retrospectively scanned. Of these patients, those who were requested to have hemogram at their
admission were included in study. Modified centor score was calculated by examining recorded anamnesis and physical examination. Those
with a centor score of 4 formed high centor group, while those with a centor score 0 and 1 formed low centor group. It was ensured that
there were 30 patients in each group. Two groups were compared in terms of hemogram parameters. Mean white blood cell, neutrophil and
monocyte counts were higher in high centor group (10.96+3.49, 7.91+3.43, 1.06+0.34, respectively) than in low centor group (7.94+2.11,
5.10+1.94, 0.66+0.23, respectively). These differences are statistically significant (p<0.001, p<0.001, p<0.001, respectively). Mean MCV
and MPV values found in high centor group (84.17+5.48, 9.44+0.99, respectively) were lower than values found in low centor group
(86.89+4.49, 10.14+0.78, respectively). These differences are also statistically significant (p=0.008, p= 0.004, respectively). In addition, mean
RDW value was found to be higher in high centor group (13.88+1.44) than in low centor group (13.06+0.92, p=0.012). When calculated data
were analyzed, mean neutrophil-lymphocyte and monocyte-lymphocyte ratios were found to be higher in high centor group (5.25+4.41,
0.62+0.21, respectively) than in low centor group(3.17+3.04, 0.39+0.24, p<0.001, p<0.001, respectively). Hemogram parameters can be
used both to determine high centor score and to differentiate bacterial and viral etiology in acute tonsilopharyngitis. Usage of hemogram
parameters together with modified centor scoring system can increase sensitivity and specificity of this scoring system.

Keywords: Modified centor score; hemogram; acute tonsilopharyngitis; group A streptococcus
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Yiiksek centor skoru ve hemogram parametreleri

1. Giris

Akut tonsilofaranjit tedavisinde etiyolojide
bakteriyel-viral ayrimin1 yapmak en kritik
basamaktir. Bakterilere bagli meydana gelen
tonsilofarenjitlerin tedavisinde antibiyotikler
kullanilirken virlislere bagli meydana gelen
tonsilofarenjitlerin tedavisinde semptomatik

tedavi uygulanmaktadir. Bakteriyel
tonsilofaranjitlerin  6zellikle grup A beta
hemolitik streptokoklarin (GABHS)

antibiyotik ile tedavi edilmesi, hem siipiiratif
komplikasyonlarin hem de akut romatizmal
ates, akut glomeriilonefrit gibi non siipiiratif
komplikasyonlarin ~ Onlenmesi  agisindan
onemlidir (1). Bu nedenle akut tonsilofaranjit
etiyolojisinde bakteriyel-viral ayrimint
yapmak en kritik basamaktir. Bu amagcla
GABHS tamisimnin klinik ve epidemiolojik
bulgularla beraber labaratuar testlerine
dayandirilmas: onerilmektedir (2). Modifiye
Centor Kriterleri bu amagla kullanilan fizik
muayene ve anamnez bulgularina dayanan
puanlama sistemlerinden biridir. Bu puanlama
sistemi ile elde edilen puanlarin artmasiyla
beraber hastada GABHS’a bagh
tonsilofaranjit goriilme riski de artmaktadir
(3,4). Bu puanlama sistemi anamnez ve fizik
muayene bulgularma dayanmaktadir, bu
nedenle subjektiftir. Bogaz kiiltiirii ve hizh
antijen testleri daha objektif testler olmasima
kargsin bu tetkikler hem daha uzun siirede
sonug¢lanmaktadirlar hem de daha
maliyetlidirler. Bu nedenle akut tonsilofaranjit
etiyolojisinde ~ bakteriyel-viral ayrimini
yapmakta kullanilabilecek objektif ve diisiik
maliyetli tetkiklere ihtiya¢ duyulmaktadir.

Hemogram tetkiki birgok patolojinin tani ve
takibinde siklikla kullanilan basit, kolay
ulasilabilir ve ucuz bir tetkiktir. Bu nedenle bu
tetkiki akut tonsilofaranjit etiyolojisinde
bakteriyel-viral ~ayrimimi yapmak amaciyla
kullanmak mantikli gorlinmektedir.
Hemogram tetkikinde incelenen birgok
parametre bu amagla kullanilabilir. Eger bu
parametrelerden  bazilar1  yiiksek centor
skorunu  belirlemede faydali  bulunursa

bakteriyel-viral tonsilofaranjit ayriminda da
kullanilabilecektir. Ayrica yiiksek centor
skorunun hemogram tetkiki ile desteklenmesi
bu puanlama sisteminin duyarlilik ve
ozgiilligiini de arttirabilir.

Bu calismada yiiksek Modifiye Centor Skoru
olan hastalar diisik skoru hastalar ile
hemogram parametreleri acisindan
karsilastiriimistir

2. Gerec ve Yontemler

Bu c¢alisma lokal etik kurul onay1 alindiktan
sonra Ug¢iincli basamak bir hastanenin kulak

burun bogaz bdliimiinde yapildi (Karar
No0:2017-KAEK-189 2021.09.22 07).
01/01/2019-31/12/2019  tarihleri  arasinda

kulak burun bogaz poliklinigine bagvurmus ve
akut tonsilofarenjit tanis1 alan hastalar hastane
otomasyon  sisteminden  tarandi. Bu
hastalardan bu bagvurusunda hemogram
tetkiki istenmis olanlar ¢aligmaya dahil edildi.
Hastalarin otomasyon sisteminden elde edilen
anamnez Dbilgilerine ve fizik muayene
bulgularina goére Modifiye Centor Skoru
belirlendi. Modifiye Centor Skoru yiiksek
olan hastalar Modifiye Centor Skoru diigiik
olan hastalar ile hemogram parametreleri
acisindan karsilastirildi.  Herbir grupta 30
hasta olacak sekilde toplam 60 hasta
calismaya dahil edildi. Hematolojik hastalig
olanlar, kronik hastaligi olanlar, hemogram
parametrelerini etkileyebilecek ilag kullanim
Oykiisii olanlar, malignitesi olanlar, kronik
akciger ve kalp hastaligi olanlar, 18 yasindan
kiigiikler, 65 yasindan biiyiikler calismaya
dahil edilmedi. Basvuru sirasinda hastalarin
akut tonsilofaranjit icin herhangi bir tedavi
almiyor olduklar teyit edildi. Hastalarin 32’si
kadin iken, 28’1 erkekti. Hastalarin yas
ortalamas1 32.42+12.69 saptandi. Iki grup
arasinda yas ve cinsiyet agisindan istatistiksel
olarak anlamli bir fark yoktu (Tablo 1).
Hastalarin tiim demografik verileri Tablo 1’
de verilmistir.
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Tablo 1. Caligmaya dahil edilen hastalarin demografik verileri

Yiiksek Centor Grubu Diisiik Centor Grubu p
Cinsiyet
Erkek 16 12 0.301°
Kadin 14 18
Yas 30.00+8.37 34.83£15.67 0.143°
Centor Puanina
Gore Hasta
Dagilim
0 puan 14 hasta
1 puan 16 hasta
4 puan 30 hasta
a=Pearson Ki-Kare Testi
b=Bagimsiz Gruplar T-testi
Modifiye Centor Kriterleri akut tonsilofaranjit elde edilen toplam puan arttikga akut

tanis1 alan hastalarda bakteriyel ve viral
etiyolojiyi aymrmak amaciyla kullanilan,
anamnez ve fizik muayene bulgularina
dayanan bir puanlama sistemidir. Bu
puanlama sisteminde 5 kriter
puanlanmaktadir. Bu puanlama sistemine gore
atesin 38°C nin lizerinde olmasi +1 puan,
hastada agrili biiyiimiis 6n servikal LAP’larin
olmast +1 puan, tonsillerde hipertrofi veya
eksuda olmas1 +1 puan, oksiiriik bulunmamasi
+1 puan, yasin 3-14 yas arasinda olmasi +1
puan, 15-44 yas arasinda olmasi 0 puan, 44
yasin lzerinde olmasi -1 puan olarak
puanlanir (Tablo 2). Bu puanlama sonucunda

Table 2. Modifiye centor kriterleri ve puanlamasi

tonsilofaranjitin  GABHS’a bagli meydana
gelme ihtimali de artmaktadir (4). Bu nedenle
yiiksek centor skorlu hastalarin antibiyotikle
tedavi edilmesi Onerilirken diigsiik centor
skorlu hastalara semptomatik tedavi verilir.
Bu c¢alismada da yiiksek Modifiye Centor
Skoru olan hastalar (toplam puani 4 olanlar),
diisilk Modifiye Centor Skoru olan hastalar ile
(toplam puani 0 veya 1 olanlar) hemogram
parametreleri  acisindan  karsilagtirilmistir.
Yiksek  centor  skorunu  belirlemede
hemogram parametrelerinin kullanilabilirligi
arastirilmigtir.

Kriterler Puan
Ates (38°C<) +1 puan
Agrih bilyiimiis on servikal LAP +1 puan
Tonsillerde hipertrofi veya eksuda +1 puan
Oksiiriigiin bulunmamasi +1 puan
Yas

3-14 yas arasi +1 puan

15-44 yas arasi 0 puan

44 yas listii -1 puan
Istatistiksel Analiz

Istatistiksel analiz Statistical Package for
Social  Sciences (SPSS)  version 15
kullanilarak yapildi. Degiskenlerin normal
dagilip dagilmadigina karar vermek igin
gorsel (histogram, probability plots) ve
analittk metodlar (Kolmogorov-Simirnov
testi) kullanildi. Iki grubun hemogram
parametreleri  Mann  Whitney-U  testi/

Bagimsiz Gruplar T-testi kullanilarak
karsilastirildi. iki gruptaki kategorik verilerin
karsilagtirilmasinda Pearson Ki-Kare testi
kullanildi. p<0.05 istatistiksel olarak anlamli
kabul edildi.
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3. Bulgular

Yiiksek Centor grubunda ortalama beyaz kiire
sayist  10.96+£3.49 iken Diisik Centor
grubunda ortalama beyaz kiire sayisi
7.94+2.11 saptanmistir.  Yiksek Centor
grubunda ortalama nétrofil sayis1 7.9143.43
iken Diisiik Centor grubunda ortalama nétrofil
sayist 5.10£1.94°diir. Benzer sekilde Yiiksek
Centor grubunda Diisiik Centor grubuna goére
daha yiiksek ortalama monosit sayisi elde
edilmistir (1.06+0.34, 0.66+0.23, sirayla).
Tim bu farklar istatistiksel olarak anlaml
bulunmustur (p<0.001, p<0.001, p<0.001,
sirayla, Tablo 3)

Yiiksek Centor grubunda ortalama MCV
degeri 84.17£5.48 iken Disiik Centor
grubunda ortalama MCV degeri 86.89+4.49
saptanmistir. Bu fark istatistiksel olarak
anlamlidir (p=0.008, Tablo 3). Benzer sekilde
Yiiksek Centor grubunda ortalama MPV
degeri 9.44+0.99 iken Diisiik Centor grubunda
ortalama MPV degeri 10.14+0.78
bulunmustur. Bu fark da istatistiksel olarak
anlamlt  bulunmustur (p=0.004, Tablo 3).
Yiiksek Centor grubunda (13.88+1.44) Diisiik
Centor grubuna (13.06+£0.92) gore daha
yiiksek ortalama RDW degeri saptanmustir.
Bu fark istatistiksel olarak anlamlhidir
(p=0.012, Tablo 3).

Tablo 3. Yiiksek ve diisiik centor grubunun hemogram parametreleri agisindan karsilagtirilmasi

Yiiksek Centor Grubu Diisiik Centor Grubu P
(Mean+SD) (Mean+SD)

Beyaz Kiire Sayis1 10.96+3.49 7.94+2.11 <0.001%*
Notrofil Sayisi 7.91+£3.43 5.10£1.94 <0.001°*
Lenfosit Sayisi 1.83+0.72 1.99+0.76 0.423%
Monosit Sayisi 1.06+0.34 0.66+0.23 <0.001"*
Eritrosit Sayis1 5.05+0.34 4.83+0.49 0.053*

Hemoglobin Degeri 14.32+1.59 13.90+1.49 0.301°

Hematokrit Degeri 42.54+4.13 42.05+3.74 0.636"

Mean Corpuscular 84.17+5.48 86.89+4.49 0.008"*
Volume (MCYV)

Red Cell Distribution 13.88+1.44 13.06+0.92 0.012%*
Width (RDW)
Platelet Sayisi 248.53+88.16 255.13+53.60 0.728*
Mean Platelet Volume 9.44+0.99 10.14+0.78 0.004™*
(MPV)
Platelet Distribution 11.25+1.47 11.62+1.68 0.420°
Width (PDW)
Notrofil/Lenfosit 5.25+4.41 3.17£3.04 <0.001°*
Platelet/Lenfosit 151.41+74.98 143.27+59.73 0.779°
Monosit/Lenfosit 0.62+0.21 0.39+0.24 <0.001°*

a= Bagimsiz Gruplar T-testi
b= Mann Whitney-U testi
*= [statistiksel olarak anlamh

Hesaplanan veriler incelendiginde Yiiksek
Centor grubunda ortalama notrofil-lenfosit
orant 5.25+4.41 iken, Diisiik Centor grubunda
ortalama noétrofil-lenfosit orani 3.17+3.04
saptanmistir.  Yiiksek  Centor  grubunda
ortalama monosit-lenfosit oran1 0.62+0.21
iken Diigsik Centor grubunda ortalama
monosit-lenfosit oram1  0.39+0.24’dir. Bu
farklar istatistiksel olarak anlamli
bulunmustur (p<0.001, p<0.001, sirayla,
Tablo 3). Platelet-lenfosit orani agisindan

Yiiksek Centor grubu (151.41£74.98) ve
Diisiik Centor grubu (143.27+59.73) arasinda
fark saptanmamistir (p=0.779, Tablo 3).

Iki grup arasinda lenfosit sayisi, eritrosit
sayisi, hemoglobin degeri, hemotokrit degeri,
platelet sayisi, PDW degeri agisindan
istatistiksel ~ olarak  anlamli  bir  fark
saptanmamustir ( Tablo 3).
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4. Tartisma

Akut tonsilofaranjitler cogunlukla viriislere
bagli meydana gelmekle birlikte bakteriler de
akut tonsilofaranjit olusumunda rol oynarlar

(5). Bakteriyel tonsilofaranjitlerin  biiyiik
cogunlugu GABHS nedeniyle olusur (6).
GABHS tedavisi romatizmal atesin ve
stipliratif =~ komplikasyonlarin ~ 6nlenmesi,
semptomlarin azaltilmasi, hastaligin
yaytlimmin  Oniine  gecilmesi  agisindan
onemlidir (7). Bu nedenle bakteriyel
tonsilofaranjitlerin  antibiyotik ile tedavi

edilmesi gerekirken viral tonsilofaranjitlerin
tedavisinde semptomatik tedavi yeterlidir.
Akut tonsilofaranjit tedavisinde bakteriyel-
viral ayrimini yapmak en énemli basamaktir.
Bu ayrimi yapmakta c¢esitli tetkikler ve
puanlama sistemleri kullanilmaktadir.
Streptokokkal tonsilofaranjit tanisint koymak
icin hizli antijen testi ve/veya bogaz kiiltiirii
ile  beraber klinikk tam1  kriterlerinin
kullanilmas1 onerilmektedir (8). Ote yandan
bircok calismada yiiksek Centor skoru ile
direkt ampirik  antibiyotik  tedavisinin
baslanmasi gerektigi ileri siiriilmektedir (5,9).
Yani tim Centor Kriterlerinin puan almasi
durumunda ampirik antibiyotik baslanmasi
gecerli ve yaygin bir uygulamadir (10).
Ayrica centor  puanlama sisteminin
kullanilmas1 uygun antibiyotik kullanimini
arttirmakta ve antibiyotik kullanim oranim
azaltmaktadir (10). Bogaz kiiltiirii bakteriyel-
viral etiyolojiyi ayirdetmekte kullanilan altin
standart yontemdir. Fakat bogaz kiiltiiriinde
patojenlerin iiremesi 48 saati bulabilmektedir
(6). Bu da tedavinin gecikmesine yol
agmaktadir. Ozellikle gelismis iilkelerde
bakteriyel-viral tonsilofaranjit ayrimmda hizl
antijen testleri kullanilmaktadir. Bu testlerin
literatiirede sensitivite oranlart  ile ilgili
degisik sonuglar verilse de hizli sonug vermesi
en biiyiik avantajidir (6). Fakat bu testlerin de
maliyetinin  yliksek  olmas1  ozellikle
gelismemis ve gelismekte olan iilkelerde
kullaniminin 6niinde 6nemli bir engeldir (6).
Ayrica ¢alismalar bogazdan 6rnek alinmasinin
tonsilofaranjit tedavisinde yaygin olarak
kullanilmadigmi  gostermektedir (10). Bu
nedenle maliyeti olmayan, hastanin anamnez
ve fizik muayene bulgularina dayanan
Modifiye Centor Kriterleri gibi puanlama
sistemleri akut tonsilofaranjit tedavisinde
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bakteriyel-viral ayrimimi yapmakta siklikla
kullanilmaktadir. Calismalarda, hekimlerin
akut tonsilofaranjitin GABHS’lara bagli olup
olmadigini  bilmeksizin  sadece  klinik
Ozellikleri degerlendirerek antibiyotik yazma
egiliminde olduklan ileri siiriilmektedir (11).
Centor puanlama sistemi akut tonsilofaranjitli
hastalarda ~GABHS  riskini  belirlemek
amaciyla kullanilmaktadir (7). Centor
Kriterleri 1981 yilinda ilk defa yayinlandiktan
sonra 1998 yilinda Modifiye Centor Kriterleri
olusturulmustur (12,13). Modifiye Centor
Kriterleri'nde diger adiyla Mc Isaac
Kriterleri’ nde Centor Kriterlerine ek olarak
hastanin  yasi da  puanlamaya  dahil
edilmektedir. Boylelikle Centor Kriterleri’nde
maksimum alinabilen puan 4 iken Modifiye
Centor Kriterleri’'nde maksimum alinabilen
puan 5 olmustur. Calismamizda dahil edilen
hastalarin tamaminin 18-44 yas araliginda
olmas1 nedeniyle tiim hastalar bu boliimden 0
puan almistir bu nedenle ¢aligmamizda her iki
puanlama sistemine gére de maksimum alinan
puan 4 olmustur. Yiiksek Centor Grubunu
centor skoru 4 olan hastalar olustururken,
Diisiik Centor Grubunu centor skoru 0 ve 1
olan hastalar olusturmustur. Daha Once de
belirtildigi gibi Modifiye Centor Puanlama
Sistemi hastanin anamnez ve fizik muayene
bulgularma  dayanmaktadir. Literatiirde
yapilan bir ¢alismada ates ve Oksiiriik yoklugu
gibi hastanin anamnezine dayali O6gelerin
puanlamasinin hasta veya ebeveynleri ile
doktorlar arasinda benzer oldugu saptanmustir.
Ote yandan boyunda agrili lenf nodu ve
tonsiller eksuda gibi fizik muayene
bulgularina dayanan &gelerin puanlamasinin
hasta veya ebeveynleri ile doktorlar arasinda
daha az benzer oldugu ortaya konmaktadir
(7). Ayrica bu kriterlerin herbirinin GABHS
tanisin1  koymada veya ekyartasyonundaki
etkisi farkli bulunmustur (14). Bu da diger
tetkiklere nazaran Modifiye Centor Puanlama
sisteminin daha subjektif oldugunu gosterir.
Bu nedenle siklikla hizli antijen testiyle veya
bogaz kiiltiirii ile dogrulanmas1 Onerilir.
Calismamizda da yiiksek centor skorunu
belirlemede  hemogram  parametrelerinin
kullanimi1  arastirllmistir.  Yiiksek Centor
grubunda Diisiik Centor grubuna gore daha
yikksek beyaz kiire sayisi, notrofil sayisi,
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monosit sayist ve RDW degeri elde edilirken,
daha diisik MCV ve MPV degerleri elde
edilmistir. Onceki calismalar centor skorunun
artmastyla GABHS pozitifliginin  arttiginm
ortaya koymaktadir (7). Yiksek Centor
grubunda bakteriyel tonsilofaranjit sayis1 daha
fazla olacagindan beyaz kiire sayisinda ve
nétrofil sayisinda daha yiiksek degerler elde
etmek sasirtict degildir. Ote yandan Yiiksek
Centor grubunda daha yiiksek monosit, RDW
degerleri ve daha diisik MCV, MPV degerleri
elde edilmistir. Bu bulgular literatiir igin yeni
bulgulardir. Tiim bu parametreler yiiksek
centor skorunu belirlemek veya teyit etmek
amaciyla kullanilabilir. Ayrica hemogram
parametrelerinden yararlanilarak hesaplanan
notrofil-lenfosit orani, monosit-lenfosit orani
da yiiksek centor grubunda daha yiiksek
saptanmistir. Bu veriler de bakteriyal-viral
tonsilofaranjit ayriminda kullanilabilir.

Yukarida da belirtilen kisitliliklar nedeniyle
akut tonsilofaranjitte bakteriyel-viral ayrimim
bogaz kiiltiirii veya hizli antijen testleriyle
yapmak her zaman miimkiin olmamaktadir.
Bu nedenle Modifiye Centor Puanlama
sistemi klinisyenler tarafindan siklikla tercih
edilmektedir. Ote yandan Modifiye Centor
Kriterleri'nde ates, boyunda agrili lap,
Oksiiriik olmamasi gibi puanlanan Kkriterler
siklikla hastanin beyanina dayanmaktadir. Bu
da puanlamanin subjektif olmasma neden
olmaktadir. Ayrica Shaikh ve ark. yaptiklar
calismada  hicbir puanlama  sisteminin
mikrobiyolojik inceleme ihtiyacimi ortadan
kaldiracak diizeyde yeterince sensitivitesinin
ve  spesifitesinin olmadigimmi  ortaya
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Yiiksek SYNTAX skorlu olgulara genellikle cerrahi revaskiilarizasyon 6nerilmektedir ve cerrahi riski yiiksek olgularda giivenilir
bir “B plan1’nin olmas: girisimsel kardiologlarin en bityiik arzusudur. Bu sebeple ¢alismamizda kronik koroner sendrom (KKS)’lu
SYNTAX skoru 233 olan olgularda tek bagina medikal tedavi(MT), cerrahi-medikal tedavi(CABG) ve perkiitan-medikal teda-
vi(PCI) kollarini karsilastirmayr amagladik. Gézlemsel kayit ¢alismamiza KKS'li gok damar hastasi ve SYNTAX skoru 233 olan
olgular dahil edildi. Her {i¢ tedavi kolundaki olgularin hem kisa (30 giinliik) hem de uzun dénem sonlanimlar1 degerlendirildi.
Birincil sonlanim noktasi kardiyak ve tiim nedenlere bagh mortalite iken, ikincil sonlanim noktasi akut miyokart infarktiisii(A-
M), ilave revaskiilarizasyon, serebrovaskiiler olay( SVO) olarak belirlendi. 33 hasta MT, 24 hasta PCI, 79 hasta ise CABG kolunda
istatistiksel analize dahil edildi. Ortalama takip siiresi 48,25+26,37 ay olarak saptand1. Uzun dénemde CABG kardiyak ve tiim ne-
denlere bagli 6liim agisindan MT ve PCI kollarina iistiin oldugu gériildii(sirasiyla CABG vs MT p=0,001, CABG vs PCI p=0,001;
CABG vs MT p=0,002, CABG vs PCI p=0,002). Bu baglamda MT ve PCI kollar1 arasinda fark goriilmedi (sirasiyla p=0,085,
p=0,065). AMI ve SVO sonlanim noktalarinda da CABG kolunun superior oldugu saptandi(sirasiyla CABG vs MT p=<0,001,
CABG vs PCI p=<0,001; CABG vs MT p=0,04, CABG vs PCI p=0,015). CABG kolu ilave revaskiilarizasyon agisindan da PCI'a
iistiin bulundu(p=<0,001). AMI MT'de PCI koluna gére daha fazla goriiliirken (p=0,025), SVO agisindan iki kol arasinda fark
goriilmedi(p=0,65) daha fazl flave revaskiilarizasyon agisindan da yine CABG daha iistiin olarak goriildii( CABG vs PCI p=<0,001)
KKS’lu SYNTAX skoru 233 olan olgularda CABG, tek bagina M T ve everolimus kapli stentlerle yapilan PCT'ya gore uzun dénemde
kardiyak 6liim, tiim nedenlere bagh 6liim, AMI ve SVO agisindan daha iistiindiir.

Anahtar Kelimeler: Koroner bypass, Everolimus, Perkiitan koroner miidahale , SYNTAX skoru, gok damar hastalig1.

Abstract

Generally, surgical revascularization recommended for patients who have high SYNTAX scores, but it is the greatest desire of in-
vasive cardiologists to have a reliable “Plan B” in cases with high surgery risk. For this reason, the purpose of the present study was
to compare medical treatment alone, surgical-medical treatment, and percutaneous-medical treatment options in CCS cases with
a SYNTAX score of 233. In an observational registry study, we included patients with multivessel disease and SYNTAX score of
233. Both short (30-day) and long-term outcomes of subjects in all three treatment arms were evaluated. The primary outcome was
allcause and cardiac mortality. Myocardial infarction, revascularization, and stroke constituted our secondary outcomes. 33 pa-
tients in the MT arm, 24 in the PCI arm, and 79 in the CABG arm were included in the analyses. Mean follow-up was 48.25+26.37
months. CABG arm was superior to both arms in terms of cardiac death (CABG vs MT p=0.001, CABG vs PCI p=0.001) and PCI
and MT did were similar (p=0.085), CABG was superior in allcause detah (CABG vs MT p=0.002, CABG vs PCI p=0.002) again
no statistical differences were detected between MT and PCI arms (p=0.065) in long term follow-up. In terms of acute myocardial
infarction(AMI) (CABG vs MT p=<0.001, CABG vs PCI p=<0.001), cerebrovascular event(CVE) (CABG vs MT p=0.04, CABG
vs PCI p=0.015) , additional revascularization CABG was superior side again (CABG vs PCI p=<0.001). AMI was higher in MT
group compare to PCI (p=0.025). CVE were similar in MT and PCI groups (p=0.65). In cases with CCS and >33 SYNTAX score,
CABG is superior to MT alone and PCI which is performed with everolimus-eluting stents in terms of cardiac death, allcause
mortality, AMI and CVE in long term follow-up.

Keywords: Coronary artery bypass, Everolimus, Percutaneous coronary intervention, SYNTAX score, Multivessel disease
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Yiiksek Riskli Koroner Olgularda Ideal Tedavi

1. Giris

Giliniimiizde kronik koroner sendrom (KKS)
tedavisinde optimal-medikal, perkiitan ve
cerrahi yontemlerden ister ayrilikta isterse de
hibrit sekilde yararlanmaktayiz. Medikal
tedavinin esas gorevi trombotik olaylarin
Onlenmesi, semptomlarin ve aterosklerotik
progresyonun azaltilmasidir. Miyokardiyal
revaskiilarizasyondaki  esas  amag¢  ise
semptomlarin  giderilmesi ve prognozun
iyilestirilmesidir(1). 2018  ESC/EACTS
Revaskiilarizasyon rehberinde de belirtildigi
iizere kilavuz bilgisi ile sabit optimal medikal
tedaviye ragmen semptomatik olan olgularda

revaskiilarizasyon  Onerilmektedir.  Ancak
revaskiilarizasyon,  bir ¢ok  calismada
semptom kontrolii, efor kapasitesinde artis ve
hayat kalitesinde iyilesmede tekbasina
medikal tedaviye oranla daha basarili
bulunmustur(2,3). Dolayisiyla klinik
pratiimizde bu yontemleri gerektiginde

kombine sekilde kullanmanin daha ¢ok fayda
sagladigin1 ~ diisiinmekteyiz. Ozellikle ¢ok
damar hastaliginda yiiksek SYNTAX skoruna

sahip olgularin prognoz acisindan
revaskiilarizasyona yonlendirilmesi  biiyiik
Oonem tasimaktadir(4). Revaskiilarizasyona
karar verildikten sonraki adim perkiitan veya
cerrahi segenegin degerlendirilmesidir.
Burada esas olan hangi yontemle tam
revaskiilarizasyonun saglanabilecegidir(5,6).

Ayrica revaskiilarizasyon isleminin kisa ve
uzun donem basarist eslik eden hastalik,
ejeksiyon fraksiyonu, renal fonksiyon, yas
gibi etkenleri i¢inde bulunduran STS ve
EUROSCORE gibi cerrahi riski belirleyen
skorlara da baghdir. Yani tam
revaskiilarizasyon hedeflenerek perkiitan
veya cerrahi iglem riski  karsilagtirilarak
yontem belirlenmis olur(7,8,9). KKS’da
medikal tedavinin roli bir ¢ok ¢aligmaya konu
olsa da, ¢ok damar ve >33 SYNTAX skoruna
sahip  olgulardaki tek basina  etkisi
bilinmemektedir. Nitekim bu olgulara genelde
son glincel kilavuzlar geregi  cerrahi
uygulandigindan  perkiitan tedavinin tek
basina veya medikal tedaviye eklenmis
sekilde etkisi de ¢ok az bilinmektedir. ikinci
nesil ila¢ kaph oOzellikle de everolimus kaplh
stentlerin 6liim riskini, miyokart enfarktiisiini,
stent trombozunu birinci nesil ilag kapl ve
ciplak metal stentlere goére belirgin olarak
disiirdiigi gosterilmistir(10,11). Cok damar
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hastalarinda  everolimus kapli stentlerle
saglanan revaskiilarizasyon olgularinin cerrahi
ile karsilastirildiginda benzer O6liim riskine
sahip oldugu gosterilmistir(12). Uzun stireli
deneyim ve 06zellikli malzemeler kullanilmasi
giinimiizde perkiitan tedavi ile tama yakin
revaskiilarizasyon  imkani  sagladigindan
yiiksek SYNTAX skorlu hastalarda da
everolimus kapl stent kullaniminin cerrahi ile
kargilagtirilmasi yapilabilir. Son yillarda yeni
ve eski antianjinal ilaglarin kullanimi1 yasam
kalitesinde artis ve semptomlarin giderilmesi
ile KKS olgularmin yénetimine biiyiik katki
saglamaktadir(13). Antiagregan,
antihiperlipidemik, antianjinal ilaglarin tek
basina ve  cerrahi yada  perkiitan
revaskiilarizasyona eklenerek ¢ok damar
hastaligi ve >33 SYNTAX skoruna sahip en
riskli KKS popiilasyonunda rolii cazip
aragtirma  konusudur.  Nitekim  yiiksek
SYNTAX skorlu olgulara cerrahi
revaskiilarizasyonun oOnerildigi
alisageldigimiz durum oldugundan cerrahi
riski ¢ok yiiksek olan durumlarda giivenilir "B
plani"nin olmas1 invazif kardiologlarin en
bliyilk  arzusudur(14). Dolayisiyla  biz
calismamizda >33 SYNTAX skoruna sahip
KKS olgularinda tek basina medikal, cerrahi-
medikal ve  perkiitan-medikal  tedavi
segeneklerini karsilastirmay1 hedefledik.

2. Gereg¢ ve Yontemler
Hasta secimi

Diinyadaki bir ¢ok merkez gibi bizim
merkezde de tek damar, diisiik riskli yani
kismen  "kolay" goriilen vakalar kateter
laboratuarinda en az iki invazif kardiolog
tarafindan diyagnostik koroner anjiografi
(KAG) sonrast degerlendirilerek gerekli ise
perkiitan revaskiilarizasyona gecilir. Ancak
¢ok damar, eslik eden komorbit durumlar,
yiiksek SYNTAX skoru ve s. gibi durumlarda
kalp takimi ile birlikte degerlendirilme
amaciyla olgu konseye sunulur. Konseyin
aldig1 ortak karar hastaya deklare edilir ve
hastanin r1zas1 varsa karar uygulanir. Bu
durumda hastalarin ¢cogu dogal olarak konsey
kararina uyar. Ancak karara uymayanlar da
mevcuttur. Nitekim cerrahi
revaskiilarizasyonu kabul etmeyen hastalara
detayli bilgi verilerek yiiksek riskli perkiitan
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miidahale Onerilir. Hasta perkiitan iglemi de
kabul etmiyor ise medikal tedavi ile devam
edilir. Merkezimizde bu tiir hastalar 1. ve 3.
aylarda ve ardindan rutin 6 aylik araliklarda
takibe cagrilir. Yukarida belirttigimiz sekilde
calisan bir merkezde, calismamizi gozlemsel
calisma olarak dizayn ettik. Calisma Eskisehir
Osmangazi  Universitesi ~ Etik  Kurulu
tarafindan onaylandi. Dahil edilen hastalarin
tamami Eskisehir Osmangazi Unversitesi
kardiyoloji kliniginde 1 ocak 2012 ve 31
aralik 2017 yillar1 arasinda yeni ismi ile KKS
tanisiyla yapilan KAG sonrasinda kalp takimi
tarafindan degerlendirilmek iizere konseye
sunulan hastalaradan olusmaktadir. Caligmaya
konseye  sunulan ve  izole  cerrahi
revskiilarizasyon karari verilen ¢ok damar
hastas1, >33 SYNTAX skoruna sahip olgular1
dabhil ettik. SYNTAX skorlarinin
hesaplanmasinda 4 invazif kardiolog gorev
edindi. Invazif kardiologlar iki gruba ayrilip,
birbirinden  bagimsiz  olarak 2018
ESC/EACTS Revaskiilarizasyon rehberinde
belirtildigi  tizere = SYNTAX  skorlarmi
hesapladi. Eger bir olgunun skoru iki gruptan
birinde <33 bulunmugsa hasta ¢alisma dig1
birakildi. Cerrahi tedaviyi kabul etmeyen
hastalara yiiksek riskli perkiitan tedavi
Onerilmis, eger perkiitan tedaviyi de kabul
etmemigse sadece medikal tedavi uygulanmis.
Boylelikle hastalar cerrahi, perkiitan ve
medikal tedavi olarak iic kolda calismaya
dahil edildi. Her iki revaskiilarizasyon
kolundaki hastalarda kilavuzlara uygun olarak
antitrombotik, antihiperlipidemik ve ihtiyag
halinde antianjinal ilaglar kullanildu.

Hasta dahil etme ve dislama kriterleri

Calismaya (1)KKS  ontamisiyla  KAG
uygulanan (2) en az 3 epikardiyel koroner
arterde ciddi stenoza (>70%) sahip, (3)
SYNTAX skoru >33, (4) ejeksiyon fraksiyonu
> 40 olan ve (5) kalp takimi tarafindan
konseyde izole cerrahi revaskiilarizasyon
onerilen, (6) perkiitan revaskiilarizasyonda
everolimus kapli stent kullanmilan, (7)
konseyde kararlastirilan damarlarin hepsinin
ister cerrahi isterse de perkiitan olarak tam
revaskiilarize edildigi hastalar ¢alismaya dahil
edildi.

(1) Ciddi sol ana koroner stenozu ( >50%), (2)
onceden perkiitan veya cerrahi

revaskiilarizasyon  Oykiisii,  (3)gegirilmis
miyokart enfarktiisii kanmitinin bulunmasi
(EKG ve eski kardiyak marker yiiksekligi),
(4) konjenital kalp hastaliginin varligs, (5) tam
konulmug ve devam eden malignite,
(6)glomertiler filtrasyon hizinin(GFH) 50
ml/dk altinda olmasi, (7)fiziksel veya zihinsel
sekel birakmis serebrovaskiiler olay (SVO)
Oykiisii diglama kriterleri olarak belirlendi.

Hasta takibi

Calisamaya alinan hastalarin laboratuar, 2D
ekokardiyografi, ilag , takipte olusan hastalik
bilgileri hastane bilgi sisteminden ve iilkedeki
biitiin 6zel ve kamu saglik kuruluslarindan
anlik biriken anamnez, tahlil sonuglari,
epikriz, regete bilgilerini kapsayan medulla
eczane ve e- nabiz sisteminden elde edilmistir.
Her {i¢ koldaki olgulara antiagregan,
antihiperlipidemik  ve  gerektigi  Olgiide
antianjinal tedavi verilmistir. Diizenli ilag
kullanmayan, birinci ay ve birinci y1l sonunda
klinik bilgileri olmayan olgular ¢aligma dist
birakilmigtir.  Hastalarin  taburculuk  ve
poliklinik kontroliinde biitiin kan degerleri
kaydedildi. Yukarida bahsi gecen bilgi
sistemlerinden  yararlanilarak  birinci  ay,
birinci yil takip bilgileri elde edildi. Aym
zamanda son kez 26 subat 2020’de hastane
bilgi sistemi, e-nabiz ve medulla eczane
sisteminden son ilag, olay ve oliim bilgileri
toplanmustir.

Sonlanimlar

Hem kisa (30 giinlilk) hem de uzun dénem
sonlanimlar  degerlendirildi. Caligmamizin
birincil sonlanim noktast uzun doénem tiim
nedenlere bagli ve kardiyak nedenli 6lim
olarak belirlendi. Miyokart enfarktiisii, tekrar
revaskiilarizasyon, inme ise ikincil sonlanim
noktamizt olusturdu. Miyokart enfarktiisii
index islemin hemen sonrasinda ve takip
sirasinda MI tanimi kilavuzunda belirtildigi
iizere kardiyak marker, EKG degisikligi ve
hastanin sikayetinin degerlendirilmesi sonucu

tespit edilmistir(15). Tekrar
revaskiilarizasyon = konseyde ve hemen
akabinde hedeflenmis koroner arterlere
tekseferde veya asamali islemlerin

tamamlanmasi sonrasinda ihtiya¢ duyulan,
yani Onceden planlanmamis islem olarak
belirlendi. Inme tanisi ise hastanin islem
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sirasinda, sonrasinda veya takip sirasinda
norolog tarafindan muayene, cerebral BT veya
diffiizyon MR bulgular1 sonucu konulmustur.

Istatistiksel analiz

Siirekli veriler Ortalama + Standart Sapma ve
Medyan (Ql - Q3) olarak verilmistir.
Kategorik veriler ise siklik ve yilizde (%)
olarak verilmistir. Verilerin normal dagilima
uygunlugunun aragtirilmasinda Shapiro Wilk
testinden yararlanilmigtir. Normal dagilim
gosteren gruplarin karsilagtirilmasinda grup
sayisi Ui¢ ve tizerinde olan durumlar i¢in Tek
yonlii varyans analizi (One-Way ANOVA)
kullanilmistir. Normal dagilima uygunluk
gostermeyen  gruplarin  karsilastirilmasinda
grup sayist ii¢ ve lizerinde olan durumlar i¢in
Kruskal-Wallis H  testi  kullanilmistir.
Olusturulan ¢apraz tablolarin analizinde
Pearson Ki-Kare ve Pearson Kesin (Exact) Ki-
Kare analizleri kullanilmistir. Analizlerin
uygulanmasinda IBM SPSS Statistics 21.0
(IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.) programindan
yararlanilmustir. Istatistiksel onemlilik igin
p<0,05 degeri kriter kabul edilmistir.

Tablo 1. Gruplarin temel 6zellikleri.

3. Bulgular

Belirtilmis zaman araliginda kronik koroner
sendrom(KKS) tanistyla koroner
anjiografi(KAG) uygulanmis 820 hastanin
goriintiileri izlendikten sonra dahil etme
kriterlerini karsilayan 190 hasta se¢ildi. Ancak
baslangicta PCI koluna dahil edilmis 22 hasta
revaskiilarizasyonun everolimus kapl
stentlerle  gerceklestirilmemesi  ve  tam
revaskiilarizasyon saglanamamasi nedeniyle
calisma dis1 birakildi. Boylelikle medikal
tedavi(MT) koluna 37 , PCI koluna 30 ve
CABG koluna 101 olgu olmakla c¢aligmaya
toplamda 168 hasta alindi. Ancak diizensiz
ilagc kullanim1 ve kayip veriler nedeniyle
istatistiSe MT kolunda 33, PCI kolunda 24 ve
CABG kolunda 79 hasta dahil edildi.
Calismaya dahil edilme kriterleri oldukga siki
oldugundan her {i¢ grubun da demografik,
laboratuar ve komorbiditeleri arasinda belirgin
fark goriilmedi(Tablo 1.). 1. yil ortalama EF
degerlerinin CABG grubunda diger iki gruba
nazaran daha az distigi gorildi. 2. yil
kontroliinde ise bu fark istatistiki Gneme
ulagsmadi(CABG vs MT P=0,080, CABG vs
PCI P=0,089). Hem 1. hem de 2. yil EF
degerleri agisindan MT ve PCI kollar
arasinda fark izlenmedi(p=0,885, p=0,999).

Kisaltmalar, PCl-perkiitan koroner miidahale , CABG- koroner arter bypass greft, DM- diabetes mellitus, HT-
hipertansiyon, KOAH- kronik obstruktif akciger hastaligi, VKI- viicut kitle indeksi, LDL- diisiik dansiteli lipoprotein,

HDL- yiiksek dansiteli lipoprotein, EF-ejeksiyon fraksiyonu.

408



Tedavi kollarinda  kullanilan
ACE/ARB, betablokor, kalsiyum kanal
blokorii  kullanim oranlart agisindan fark
goriilmezken (sirastyla p=0,855, p=0,685,
0,850), statin kullanim orant CABG kolunda
daha diisiik saptand1 (CABG vs MT p=0,045,
CABG vs PCI p=0,050). Istatistige dahil
edilen hastalarin tamammin en az bir
antiagregan aldig1 goriildi. KAG sonrasi
biitiin hastalarin en az 1 sene ikili antiagregan
aldig1 saptandi. MT tedavi kolundaki olgularin
%388 oranda nitrat ,%85 oranda trimetazidin
ve %68 oranda ise ranolazin aldigi tespit
edildi. Antianjinal ila¢ kullaniminin en az
oldugu kol ise CABG kolu olarak
belirlendi(CABG vs MT p=<0,001, CABG vs
PCI p=0,010, MT vs PCI p=0,024).

ilaglardan

Erken Donem Sonlanimlar

30 giinlik takip sirasinda MT kolunda
serebrovaskiiler olaya (SVO) rastlanmadi.

Table 2. 30 giinliik sonlanimlar.

Osmangazi Tip Dergisi, 2022

CABG kolunda 2(%2,53) hastada cerrahi
sonrast yogun bakim siirecinde, PCI kolunda
ise 1(%4,16) hastada islem sirasinda SVO
gorlildii. Erken donemde akut miyokart
enfarktiisi CABG kolunda goriilmezken MT
kolunda 4(%12,12), PCI kolunda ise
2(%8,33) hastada izlendi. CABG ve MT
kolunda ilave revaskiilarizasyon yapilmazken,
PCI kolunda 2(%8,33) hastaya uygulanmustir.
Erken donemde CABG kolunda kardiyak
o0lim goriilmedi. MT ve PCI kolunda ise
sirastyla  2(%6,06), 3(%12,50) hastada
kardiyak oliim gerceklesti. Tiim nedenlere
baghh mortalite CABG grubunda 5(%6,32)
hastada goriildii, bunlardan da 1’1 operasyon
sirasinda, 4 hasta ise yogun bakim siirecinde
kaybedildi. PCI ve MT kollarinda ise erken
dénemde sadece kardiyak Olim
goriildiigiinden tiim nedenlere bagli 6lim
yiizdesi kardiyak oOliimlere esit olmustur
(Tablo 2).

*PCI vs Medikal, ** CABG vs Medikal , **CABG vs PCI

Kisaltmalar; AMI- akut miyokart infarktiisii, SVO- serebrovaskiiler olay, PCI- perkiitan koroner miidahale.

Uzun Donem Sonlanmimlar

Median takip siiresi 41, ortalama takip siiresi
ise 48,25+26,37 ay olarak hesaplandi. Bu siire
zarfinda CABG kolunda 4(%5,06) olguda
SVO goriildii. Diger iki tedavi koluyla
karsilastirildiginda bu oranin anlaml derecede
daha az oldugu izlendi(CABG vs MT p=0,04,
CABG vs PCI p=0,015) . MT ve PCI kollar
arasinda ise SVO agisindan anlamhi fark
goriilmedi(p=0,65). AMI a¢isindan da CABG
kolunun diger iki koldan belirgin olarak {istiin
oldugu izlendi(CABG vs MT p=<0,001,
CABG vs PCI p=<0,001). MT ve PCI
kollarmin karsilastirilmasinda ise tistiin taraf
PCI kolu oldu(p=0,025). MT kolunda AMI

geciren 13 olgunun sadece 1’1 ST
elevasyonlu(STEMI) (yliksek lateral MI)
oldugu saptandi. STEMI’ 1i bu olgu PCI ve
litik tedaviyi kabul etmediginden 7 giin ikili
antiagregan tedavi ve enoksaparin tedavisi
sonrasinda taburcu edilmis. PCI kolunda ise 7
olgunun tamaminin STEMI oldugu goriildii.
CABG kolunda 74(%93,7) olguda LIMA
grefti kullamlmisti. CABG kolunda AMI
geciren 3 hastanin sadece 1’inin STEMI ile
basvurdugu goriildii. AMI gecirenlerin LIMA
grefti kullanilmayan olgular oldugu saptandi.
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MT kolunda higbir hastaya gerekli olsa dahi
kabul etmediginden ilave revaskiilarizasyon
uygulanmamistir. CABG kolunda 5(%6,32) ,
PCI kolunda ise 10(%41,66) olguya
endikasyon nedeniyle ilave revaskiilarizasyon
uygulanmustir. Revaskiilarizasyon ihtiyacinin
CABG kolunda PCI koluna nazaran ciddi
oranda daha diisiik oldugu
saptanmistir(p=<0,001).

Uzun dénemde MT kolunda 18(%54,54), PCI
kolunda 12(%50), CABG kolunda ise

12(%15,18) olguda kardiyak olim
gergeklesmistir. CABG kolunun bu agidan her
iki kola nazaran ustiin oldugu (CABG vs MT
p=0,001, CABG vs PCI p=0,001), PCI ve
MT kollan arasindaki farkin ise istataistiki
anlama ulagmadigi saptandi(p=0,085). CABG
kolunun dstinliigi kendini tim nedenlere
bagli o6limde de gosterdi (CABG vs MT
p=0,002, CABG vs PCI p=0,002). MT ve PCI
kollar1 arasinda yine istatistiksel fark
goriilmedi(p=0,065) (Tablo 3).

Table 3. 48.25+26.37(median 42) aylik takip sonlanimlari.

Medikal (n=33) PCI (n=24) CABG (n=79)

P degeri

Tiim nedenlere bagh mortalite ,%  22/66.66 14/58.33 17/21.51 0.065* 0.002** 0.002***

Kardiyak 6liim ,% 18/54.54 12/50 12/15.18 0.085* 0.001** 0.001 ***

ilave Revaskiilarizasyon ,% 0/0 10/41.66 5/6.32 <0.001* 0.001** 0.0071 ***

AMIi,n/% 13/39.39 7/29.16 3/3.79 0.025* <0.001**
<0.001***

SVO,n/% 3/9.09 3/12.50 4/5.06 0.065* 0.040** 0.015%**

*PCI vs Medikal, ** CABG vs Medikal , **CABG vs PCI

Kisaltmalar; AMI- akut miyokart infarktiisii, SVO- serebrovaskiiler olay, PCI- perkiitan koroner miidahale.

4. Tartisma ve Sonug

Caligmadan c¢ikan en Onemli sonuglar: (1)
CABG ile yapilan revaskiilarizasyon
tekbagina MT ve PCI’a gore 1. yil sonunda
EF’nin korunmasinda daha iistiin, (2) erken
donemde (30 giin) CABG her iki tedavi
koluyla kiyaslandiginda daha diisiik MI ve
kardiyak Oliim oranlarina sahip, (3) uzun
donem takipte CABG secenegi daha diigiik
MI, SVO, kardiyak 6liim ve tiim nedenlere
bagh 6liim ile iligkili bulunmustur. Bilgimize
gore literatiirde 3 damar, SYNTAX skoru >33
olan olgularda revaskiilarizasyon metotlar1 ile
tekbasina medikal tedaviyi karsilastiran
calisma  yoktur. Nitekim bu olgulara
revaskiilarizasyon ve oOncelikle de CABG
onerildiginden herhangi bir hastaya tekbasina
medikal tedavi vererek revaskiilarizasyondan
mahrum birakmak tibbi etigin bir geregi
olarak miimkiinsiizdiir. Ancak ¢aligmay1
dizayn ederken ilham kaynagimiz bu
karsilagtirmanin literatiirde olmamasi1 degil,
hasta islemi kabul etmezse tekbasina medikal
tedavi veya yeni nesil everolimus kapl
stentlerle yapilan revaskiilarizasyonun
CABG’ye  alternatif  olma  ihtimalini

arastirmakti. Calismanin retrospektif olmasi
bize bu imkani tanimigtir.

Kronik  koroner  sendrom  olgularinda
revaskiilarizasyonun tekbagina medikal tedavi
ile karsilastirilmasi bir ¢ok g¢alismaya konu
olmustur. Nitekim Windecker ve ark.
yayinladiklart metaanalizde CABG ve yeni
jenerasyon ilag kapli stentler ile yapilan
revaskiilarizasyonun tekbasina medikal
tedaviye kiyasla oOlim ve MI riskini
azalttigini, bu azalmanin balon anjioplasti ,
¢iplak metal ve birinci nesil ilag kaph
stentlerle saglanamadigini rapor etmisler(16).
Hizla gelisen revaskiilarizasyon yontem ve
araclari ile bu sonug kabul edilir olsa da , 3
damar hastas1 ve SYNTAX skoru >33 olan
olgularda bu fayday1 gdsteren veriler kisithdir.
Bizim ¢aligma popiilasyonumuzu olusturan bu
olgularda erken donemde MT koluna nazaran
PCI  kolunda daha  ¢ok ilave
revaskiilarizasyon, SVO, tiim nedenlere bagh
ve kardiyak olim gorildi. Uzun doénem
takipte bu popiilasyonda PCI’in faydasi yine
gosterilemedi. Chang ve ark. CABG ve PCI'y1
karsilastiran ¢ok damar hastalarinda uzun
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donem sonlanimlar agisindan belirgin olarak
cerrahinin daha Ustiin oldugunu belirtmistir.
Ozellikle farkin ilk 2 yilda belirgin olmadig
ancak 5 yillik sagkalima bakildiginda ibrenin
ciddi oranda CABG Ilehine degistigi rapor
edilmistir. Ancak primer sonlanim noktasi
tiim nedenlere baglh ve kardiyak 6liim olan bu
calismanin alt grup analizlerine bakildiginda
SYNTAX skoru >33 olan olgularda CABG ve
PCI kollar1 arasindaki fark istatistiksel anlama
ulagsmamistir(17). Fikrimizce bu fark bu alt
gruplardaki olgu sayilarinin az olmasina
baglidir. Bizim ¢alismamizda ise CABG ister
kisa isterse de uzun donemde kardiyak ve tiim
nedenlere bagli 6lim agisindan PCI’ a stiin
bulunmustur. Bu tstiinliik erken dénemde tiim
nedenler bagl 6liim hari¢ MT kolu {izerinde
de gosterilmistir. Nitekim 30 gilinlik kisa
donemde girisimsel bir tedavinin enfeksiyon,
intraoperatif ve yogun bakim
komplikasyonlar1 gibi nedenlerle medikal
tedaviye ustiinliik saglayamamasi anlasilandir.
Calismadan elde ettigimiz = CABG’nin
sagkalimi arttirdigi ana bulgusu birgok
randomize calisma ile desteklenmektedir(18-
20). Bu agidan onemli bir yere sahip olan
SYNTAX calismasmnin 5 yillik sonuglarina
gore 3 damar hastalarinda CABG ile 6liim,
MI, tekrarlayan revaskiilarizasyon oranlari
daha  diisik oranda  goriilmiistir(21).
Randomize caligmalarin giicli ve kanit diizeyi
yiiksek olsa da bias olabilecegi her zaman
akilda  tutulmasi  gerekir. Bu acidan
retrospektif ve gozlemsel ¢alisamalarin da bu
fikri  desteklemesi Onem arzetmektedir.
Weintraub ve ark.(22) biyikk 6lgekli
gozlemsel ¢alismada CABG ve PCI arasinda 1
yilin  sonunda belirgin mortalite  farki
olmadigini ancak 4 yilin sonunda CABG’nin
belirgin olarak mortalitede fayda sagladigim
rapor etmisler. Ancak daha sonra yayinlanan
baska bir gozlemsel ¢aligmada Bangalore ve
ark.(8) 2.9 wyillik takipte everolimus kapli
stentlerle yapilan PCI ve CABG’nin o6lim
riski acgisindan benzer oldugunu bildirmistir.
Calismamizda everolimus kapli  stent
kullanmamiza ragmen, fikrimizce SYNTAX
skorunun >33, takip siiremizin daha uzun ve
daha ciddi dahil etme kriterlerimizin olmasi
sonuglart giivenilir kilar ve daha Once
vurguladigimiz  ¢alismalarla celismemesine
neden olmustur.

Kisa ve uzun déonemde CABG kolunda AMI
goriilme sikiligt MT ve PCI koluna gore daha
az saptanmistir , bu da daha onceki galigmalar
destekler niteliktedir(17,23). CABG ile
yapilan revaskiilarizasyonun AMI sikligim
azaltmas1 ¢ok damar ve multidarlik olan
damarlarda biitin ciddi darliklar bypass
edildiginden mantiga uygun bir sonugtur(24).

Postopertaif SVO  CABG’nin  6nemli
komplikasyonudur. Cok damar hastalarinda
ilag kaph stentlerle yapilan
revaskiilarizasyonda tekrarlayan

revaskiilarizasyon ve kardiyovaskiiler olay
riskinin CABG’ye nazaran daha yiiksek
oldugu literatiirde siklikla vurgulansa da, uzun
donem sagkalim, erken mortalite ve inme ile
ilgili ~ ¢eligkili  sonuglar  mevcuttur(25).
Athappan ve ark.(26) erken donemde CABG
kohortunda PCI’ya nazaran daha fazla goriilen
SVO’nun, ge¢ donemde benzer oranda
gorildiglinii rapor etmistir. Ancak bu iki
revaskiilarizasyon stratejilerinde erken veya
ge¢ donemde benzer SVO oranlarimin oldugu
bir ¢ok calismada gosterilmigir(17,23,27).
Elde edilen bu farkliliklarin ¢alisma dizayni,
alman hasta Ozellikleri ve medikal tedavi

farkliliklarindan kaynaklandigini
disiiniiyoruz. Bizim c¢aligmamizda erken
déonemde MT kolunda SVO saptanmadi.

CABG kolu ise PCI’ya nazaran daha {istiin
olarak goriildii. Ancak bu erken donem
sonuglarinin az sayida olay {izerinden ortaya
ciktigini belirtmek gerekir. Hem CABG hem
de PCI kolundaki SVO’lar islem kaynakli
gelismisti. MT tedavi kolunda islem
yapilmadigindan bu bulgularla CABG veya
PCI’ya tercih edilmelidir sonucu ¢ikarilamaz.
Uzun donem izlemde SVO agisindan CABG
her iki koldan {istliin olarak goriildii. Biz bu
farkin ¢ok damar ve yiiksek SYNTAX skorlu
olgularin  EF  disiisi.  ve  iskeminin
tetikleyecegi  AF  kaynakli  oldugunu
disiinmekteyiz. Nitekim 1. Yil sonunda EF
diisiisit MT ve PCI kollarinda daha fazlaydi.

Cok damar hastalarindaki bir diger onmeli
sorun ise tekrarlayan revaskiilarizasyon
ihtiyacidir. Calismamizda erken donemde
sadece 2 hastaya stent trombozu nedeniyle
tekrarlayan revaskiilarizasyon ihtiyaci
olmustur. Ancak CABG kolunda ilave
revaskiilarizasyon ihtiyact olmamistir. Bu tiir
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riskli popiilasyonda yeni nesil ila¢ kaph
stentler kullanilsa da tromboz riski her zaman
oldugundan sonug¢ anlasilandir. Uzun donem
takipte bu revaskiilarizasyon ihtiyacinin PCI
kolunda belirgin olarak fazla oldugu saptandi.
Bu sonu¢ da yine uzun takip siiresi olan 3
damar hastalarindan  olusan randomize
kontrollii ¢alismalarda gosterilmistir(21).

Sonug¢ olarak CABG, 3 damar ve SYNTAX
skoru >33 olan olgularda everolimus kapli
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Abstract

This study was carried out to put the Diabetes Health Promotion Self-Care Scale for patients with Type 2 diabetes mellitus (DM)
into use for nursing and medical literature. The sample of this methodological design research consisted of 620 patients diagnosed
with type 2 DM. The data were collected with Personal Information Form and the Diabetes Health Promotion Self-Care Scale. In
the validity and reliability stage of the scale, exploratory and confirmatory factor analyzes, and structural equation modeling was
used for the item analyzes, internal consistency, and structural validity. The statistical analysis showed that the reliability coeffi-
cient of the scale was Cronbach a=0.922. The sub-factors of the Diabetes Health Promotion Self-Care Scale consisting of 27 items
and 7 sub-factors were determined as “Interpersonal Relationships”, “Blood glucose self-monitoring”, “Personal Health Respon-

sibility”, “Exercise’, “Diet”, “Adherence to the Recommended Regime”, and “Foot Care”. As a result of the analysis, the Diabetes
Health Promotion Self-Care Scale was found as a valid and reliable scale to be applied to Turkish society.

Keywords: Diabetes health promotion self-care, instrument development, reliability, validity, type 2 diabetes mellitus

Bu ¢alisma, Tip 2 diabetes mellitus (DM) hastalarina yénelik Diyabet Saghigr Gelistirme Oz Bakim Olgeginin hemsirelik ve tip
literatiiriine kazandirilmas: amaciyla yapilmugtir. Bu metodolojik tasarim aragtirmasinin 6rneklemini tip 2 DM tanisi almis 620
hasta olusturmugtur. Veriler Kisisel Bilgi Formu ve Diyabet Sagligi Gelistirme Oz Bakim Olgegi ile toplanmustir. Olgegin gegerlik
ve giivenirlik agamasinda, madde analizleri, i¢ tutarlilik ve yap1 gegerliligi i¢in agimlayic1 ve dogrulayici faktor analizleri ile yapisal
esitlik modellemesi kullanilmigtur. Istatistiksel analiz, dlegin giivenirlik katsayisinin Cronbach a=0,922 oldugunu gostermistir.
27 madde ve 7 alt faktérden olugan Diyabet Sagligi Gelistirme Oz Bakim Olgeginin alt faktérleri su sekilde belirlenmistir: “Kisi-
leraras: Iliskiler”, “Kan sekeri kendini izleme”, “Kisisel Saglik Sorumlulugu’, “Egzersiz’, “Diyet” olarak belirlenmistir.  “Onerilen
Rejime Uyum” ve “Ayak Bakim1”. Analiz sonucunda Diyabet Saglig1 Gelistirme Oz Bakim Olgeginin Tiirk toplumu icin gegerli ve
givenilir bir 6lgek oldugu gorilmiistiir.

Anahtar Kelimeler: Diyabette sagligin tesviki ve gelistirilmesi 6zbakim, arag gelistirme, giivenilirlik, gecerlik, tip 2 diabetes mel-
litus
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Diabetes Self-Care Scale

1. Introduction

Diabetes Mellitus (DM) is a serious metabolic
disease due to its prevalence and
complications (1). DM affects 25% of the
world population, and approximately 90% of
all diabetic patients are type 2, and 10% are
type 1 diabetes patients (2). According to the
studies carried out by the Turkish Diabetes
Epidemiology project group between 1997
and 1998, diabetes prevalence was 7.2%, and
prevalence of prediabetes was 6.7% in our
country (3).

Diabetes causes high health costs and
complications that affect people in many
ways. Individuals' compliance and self-care
behaviors constitute 98% of diabetes care for
the prevention of complications and diabetes
treatment (4). Even though the importance of
these behaviors is well-understood by both
patients and health professionals, successful
implementation of these behaviors is
generally not achieved (5,6). Self-efficacy is
regarded as the most significant indicator of
self-care in between type 2 DM cases. (7).

Self-care is defined to actions which people
take for their care within their environmental
conditions by Orem (8). Although the term
health promotion is not defined in Orem's Self
Care Deficit Theory, it is considered as the
outcomes achieved through  self-care.
Protection and promotion of health is an
indispensable part of nursing care. Nursing
practices, education, and research should
clarify the activities for health promotion and
ensure their applicability (9).

People with diabetes who encounter complex
and challenging activities due to diabetes
control generally experience emotional
problems, and their quality-of-life decreases
(10). Therefore, in diabetes management, in
addition to physical issues, psychosocial
issues should also be considered (11,12).
Health promotion focuses on improving
physical and psychosocial  well-being.
Implementing health-promoting behaviors is a
significant strategy for the maintenance and
improvement of the quality of life in people
who have chronic disabilities (13).

Various instruments have been created to
evaluates self-care behaviors that strengthen

the health of people with diabetes like the
Summary of Diabetes Self-Care Measures
(SDSCA) and Self-Care Inventory-Revised
(SCI-R) form (14). The recently revised 11-
item SDSCA evaluates diet, blood glucose
testing, foot care, and smoking behavior (15).
SCI-R, on the other hand, is a 14-subject scale
which measure people' perceptions of
compliance with therapeutics recipes (16).
Both SDSCA and SCI-R measure disease
control self-care behavior but overlook the
measurement of psychosocial health-related
self-care behavior. Diabetes Self-Care Scale
(DSCS) is another scale that was developed in
the USA and adapted to Turkish culture as the
Diabetes Self-Care Scale (DSCS) (17). The
scale consists of 35 items, including
information  about diabetes and its
complications but ignores the psychosocial
situation. The Diabetes Management Self-
Efficacy Scale (DHPSC) is recommended as
the most appropriate tool for eventual usege in
practice and research. The quantification
equability over languages, measurement
mistake, and responsiveness of this tool is
suggested to be evaluated (18). DHPSC,
created by Wang et al. for type 2 diabetes
mellitus patients, consists of sub-items that
question physical activity, nutrition, self-
monitoring of blood glucose, adherence to
regimens, foot care, personal health
responsibility, and interpersonal relationships.
The scale is reported to be supplementary in
promoting the DM patient’s physical and
psychosocial health (19).

Health-promoting behavior is a multi-
dimensional model of self-induced activitiess
and sensationss that which to resume or
improve health. Despite different
reinforcement  approaches and modern
monitoring devices, many people still have
challenges with self-management of diabetes
(20). Moreover, individual health
responsibleness is a major condition to
strengthening of DM people (21). Our study
aimed to form, examine, and adapt the
psychometric resources of the DHPSC
developed for individuals with DM.
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2. Material and Methods
Research design and sample

The study was performed within a
methodological model to improve and test the
psychometric properties of the DHPSC
developed by Wang et al. (19) for individuals
with Type 2 DM and adapt it to the Turkish
language.

The population was composed of adult type 2
diabetes patients admitted to a university
hospital diabetes polyclinic in Kocaeli
between May 2021 and July 2021. The entire
population was tried to be reached without
performing a sample selection. The data of the
study were obtained from voluntary patients
with type 2 diabetes on the specified dates.

When adopting a scale to another culture, the
case extent for a definitive factor analysis
should be at least 5 to 10 times bigger than the
number of scale units (22). Based on this
suggestion, 620 individuals with Type 2 DM
volunteering to take part in our academic
work and acknowledged to the survey were
inclusived in the study. The response rate was
65.2%. The patients fitting the inclusion
criteria were chosen by using a random
sampling method. We adopted DHPSC to
Turkish culture in three phases: (a) language
validity, (b) scale validity, and (c) scale
reliability.

The DHPSC has seven behavior dimensions:
diet, exercise, blood glucose self-monitoring,
adherence to recommended regimens, foot
care, interpersonal relationships, and personal
health responsibility.

Data collection

The data were collected between May 2021
and July 2021 after obtaining written and
verbal consent from volunteer participants
with diabetes by filling out the forms together.
It took about 5-7 minutes to proper all the data
collection form. The Personal Information
Form and the DHPSC were used for data
collection.

Instruments

The personal information form: It includes 4
socio-demographic questions as age, gender,
marital status, educational status, and 3
questions regarding essences of the illness,
including duration of diabetes, treatment
method in diabetes, and body mass index.

Diabetes Health Promotion Self-Care Scale:
DHPSC was improved by Wang et al. in 2012
and includes 7 parts as diet (three items),
exercise (three items), blood glucose self-
monitoring (five items), adherence to the
recommended regime (three items), foot care
(two items), interpersonal relationships (seven
items) and personal health responsibility (five
items). The DHPSC scale is a 28-item scale
with seven behavioral dimensions. The scale
has a S5-point assessment, ranging from
‘always’ (5 points) to ‘never’ (1 point). High
scores indicate that health care behaviors were
better. The Cronbach alpha reliability
coefficients of the scale and its sub-factors
were found to be 0=0.922, and o=0.689-
0.925, respectively (Table 1).

Table 1. Correlations and Cronbach o values for the Sub-Factors of the DHPSC

Personal Adherence to
Interpersonal ~ Blood Glucose Health the
r(p) Relationship ~ Self-Monitoring Responsibili  Exercise Diet Recommended Foot
s (Factor 1) (Factor 2) ty (Factor  (Factor (Factor Regimens Care Cronbac
3) 4) 5) (Factor 6) (Factor ha
7
r 0264 0371 0208 0242 0.266 0325
Factor 1 - 0.896
p <0.001 <0.001 <0.001 g 901 <0.001 <0.001
).579 0359 0.548 0.374 0.375
Factor 2 02 o = 0.831
p <0.001 <0.001 <0.001 <0.001 <0.001
0.298
r 0.514 0.374 0.415
Factor 3 0.856
p <0.001 <9001 <0.001 <0.001
Factor4 r 0.465 0.122 0.332 0.925
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) o T
Factor 5
p
Factor 6
p
) I
Factor 7

p

<0.001 0.002 <0.001
0.358 0.403 0.689
<0.001 <0.001
Ny
0.248 0.893
<0.001

0.886

*: Pearson correlation analysis

Subfactors of the scale

Factor 1- Interpersonal Relationships: The
interpersonal relationships section consists of
7 items that show positive communication and
sharing with the family and the people around
you.

Factor 2 - Blood Glucose Self-Monitoring:
There are 5 items in this section that examine
the adaptation of knowledge, attitudes, and
behaviors regarding the measurement of blood
glucose and urinary glucose levels to social
life and preventing hypoglycemia during
exercise.

Factor 3 - Personal Health Responsibility:
Personal health responsibility sub-factor
includes 5 items as attitudes and behaviors in
situations that require consultation, interest in
training programs, and blood glucose
monitoring.

Factor 4 — Exercise: The exercise section has
3 items that question compliance with the
exercise program.

Factor 5 — Diet: It consists of 3 items,
including knowledge, attitudes, and behaviors
related to diet.

Factor 6 - Adherence to the Recommended
Regimens: In this section, two items question
the correct use of the prescribed drugs.

Factor 7 - Foot Care: This section consists of
2 items as foot care practices and shoe/socks
selection.

Based on these seven factors, items loaded on
each factor were added as individual scores of
diabetics and sub-factors were created.

Language validity

In the first phase, three independent
translators who can speak English translated

the scale into Turkish. Then, the researchers
examined the translations and formed a single
version. In the next step, the translation of the
scale back to English was done by three
expert trainers in the concerned area and are
competent in both languages fine. The first
shape of the scale and its back translation
were compared and each of unit were
analysed. Finally, the Turkish version of the
scale was finished since there was no gap in
the accessibility of the scale items.

Analysis

Statistical evaluation was done with IBM
SPSS 20.0 (IBM Corp., Armonk, NY, USA)
and Linear Structural Relationships package
programs (LISREL v8.8, Inc. SSI. Lincoln,
IL, USA). The compliance of numerical
variables to normal distribution was evaluated
with  the  Kolmogorov-Smirnov  Test.
Numerical variables were given as median
(25.-75.) and frequency (percentages). To
evaluate the language comprehensibility of
the scale questions, it was first translated into
Turkish, and then back to English, which was
the original language, and sent to the expert
who developed the scale to get an opinion.
For the clearness of the questions, the Pearson
correlation coefficient was calculated for test-
retest reliability performed at two-week
intervals. For the internal consistency of the
DHPSC and sub-factors, Cronbach «
coefficient ~was  calculated separately.
Exploratory Factor Analysis was conducted to
test the validity of the scale's structure in
Turkish culture. To determine the factors and,
appropriate factors, the principal components
analysis method and the Varimax factor
rotation method were performed, respectively.
The suitability of the sample was tested with
the Kaiser-Meyer-Olkin coefficient. The
Bartlett's Sphericity Test was used for the
suitability of the data for factor analysis. The
criteria to retain all the factors with
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Eigenvalues greater than 1 (Kaiser Criterion)
was used. The compatibility of the sub-factors
with the original variables was measured
using Confirmatory Factor Analysis. To check
the newly created constructive model, the
Structural Equation Modeling (SEM) method
was used. The relationship between the sub-
factors of the DHPSC's was calculated by
Pearson's correlation coefficient. p<0.05 was

considered sufficient for statistical
significance in two-way tests.

3. Results
Sample characteristics

The sociodemographic aspects of the patients
are given in Table 2.

Table 2. Disease-related characteristics and The DHPSCsub-factor and total score averages (n=620)

Characteristics n %
Gender
Female 412 66.5
Male 208 335
Marital Status
Married 486 78.4
Single 134 21.6
Education level
Illiterate 49 7.9
Literate 59 9.5
Elementary school 289 46.6
High school 133 21.5
Associate /Undergraduate Degree 90 14.5
Duration of diabetes
Less than 1 year 64 10.3
1-5 years 158 25.5
6-10 years 197 31.8
11-20 years 144 23.2
21 years and over 57 9.2
Diabetes treatment type
Diet 41 6.6
OAD 265 42.7
Insulin 212 342
OAD and Insulin 75 12.1
Alternative Treatments 3 0.5
Body Mass Index
No treatment 24 3.9
Underweight 3 0.5
Normal weight 106 17.1
Overweight 511 82.4
Total 620 100.0
Median Percentiles
The DHPSC Sub-Factors 25. 75.
percentile percentile
Interpersonal Relationships 29.00 25.25 33.00
Personal Health Responsibility 19.00 15.00 21.75
Diet 10.00 7.00 12.00
Exercise 6.00 3.00 9.00
Foot Care 7.00 5.00 9.00
Blood glucose self-monitoring 17.00 13.00 21.00
Adherence to the Recommended Regime 10.00 8.00 10.00
Total Scale Score 96.00 84.00 109.00

OAD: Oral Antidiabetic, DHPSC: Diabetes Health Promotion Self-Care Scale

Reliability analysis

Cronbach's o inner consistence coefficient
technique is performed to examine the

reliability of Likert-type scales. The
Cronbach's o coefficient was determined for
DHPSC. The item-total correlation
coefficients were explored for the relationship
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between the scores in the DHPSC test items
and the total score of the test. In this study,
Cronbach that evaluates the inner consistency
value of the scale was found to be 0=0.922. It
was determined that the scale was sufficient to
protect and enhance the health of individuals
with DM, to evaluate personal care behaviors
comprehensively, and the inner consistence of
the scale was ensured.

Validity analysis

Exploratory Factor Analysis (EFA) was
applied to test the validity of the DHPSC. As
a result of the EFA, a structure explaining

72.66% of the total variance of the data
structure used in the scale consisting of seven
factors and 27 items emerged. The Kaiser-
Meyer-Olkin index was determined to be
0.89, supporting the suitability of the data for
factor analysis. Bartlett's sphericity test was
found to be significant (¥2=10851.575;
p<0.001). The principal components method
and the Varimax factor rotation method were
utilized to determine the factors and the
appropriate factors, respectively. It was seen
that the scale has 7 sub-factors to show the
DHPSC in patients. The rotated factor loads
matrix is presented in Table 3.

Table 3. Factor Matrix Loads According to the Varimax Rotation Method (AFA)

Items

2 g
= , =
g 5 =<
Sa 2 ¥a 3
& 5 s5: |2 -
— == = < 5 N
o 57 i3
= = ol
z &
| 9
=) &~

Item 1 0.727

Item 2 0.787

Item 3 0.837

Item 4 0.835

Item 5 0.793

Item 6 0.757

Item 7 0.638

Item 21 0.821

Item 22 0.824

Item 23 0.780

Item 24 0.823

Item 25 0.637

Item 8 0.796

Item 9 0.808

Item 10 0.773

Item 11 0.420

Item 12 0.574

Item 16

Item 17

Item 18

Item 13

Item 14

Item 15

Item 26

Item 27

Item 19

Item 20

Exploratory 3375 1223 8.47

percentage (%)

EFA: Exploratory Factor Analysis

Exercise

z
D
o E
< %
= @ ez e 2
g £ T8 O 3
E Qg ST 3 g3
= = %gt )
< £
<
W
[~
0.854
0.912
0.900
0.820
0.844
0.622
0.871
0.881
0.809
0.781
5.42 4.95 4.06 3.78
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The relationship between the DHPSC
subfactors was determined using the Pearson
correlation  factor, and a  significant
relationship between each of the subfactors
was observed in table 1 (p<.001). Table 1 also
gives Cronbach o values demonstrating the
contribution of subfactors to the scale. The
contribution of the “Diet” sub-factor to the
scale was found lower compared to other sub-
factors.

Original scale subfactors and Turkish version
scale subfactors and items are given in Table
5.

4. Discussion and Conclusion

The DHPSC can significantly contribute to
the assessment of certain aspects of patients'
health promotion self-care behaviors by
nurses and to make particular interference for
individuals with DM after this assessment
(19). The scale includes 7 critical issues that
individuals with diabetes should pay attention
to in their self-care. It consists of 7
independent parts, and each question is short,
concise, and understandable, so the
implementation period is short. Individuals
with diabetes can apply the scale themselves
without the help of any healthcare staff.

DHPSC scale consists of 7 parts as diet (three
items), exercise (three items), blood glucose
self-monitoring (five items), adherence to
recommended regimens (three items), foot
care (two items), interpersonal relationships
(seven items), and personal health
responsibility (five items).

In this study, the Turkish wvalidity and
reliability of the scale improved by Wang et
al. (19) were tested to determine the health-
promoting self-care behavior of individuals
with diabetes to present the Turkish literature
a scale that can reveal accurate, consistent,
and valid data. The data were collected from
the sample of individuals with Type 2 DM
admitted to a public university hospital, and
analysis studies were conducted on these data.
The conclusions provided a significant idea
about the diabetes self-management of
patients. However, the lack of a sufficient few
studies in which the validity and reliability of
DHPSC were conducted to evaluate the health

promotion self-care behaviors of individuals
with Type 2 DM made it challenging to
discuss the findings in detail.

This part handles the evidence of the study
performed to test the reliability and validity of
the “DHPSC” under the following headings:

Discussion of the results on the reliability of
the DHPSC

The reliability of the DHPSC was found as
Cronbach 0=0.922, which shows that this is a
highly reliable scale to measure diabetes self-
management in individuals with Type 2 DM.
While the Cronbach o value was found to be
0.88 in the study of Wang et al. (19), it was
determined as 0.71 in a cross-sectional study
(n=304) in which Nie et al. (23) examining
disease perception, risk perception, and health
promotion self-care behaviors in Chinese
patients with type 2 DM. Consistent with the
literature studies, the reliability of this study
was determined to be high. The reliability
values of the sub-factors in the study of Wang
et al. (19) and in this study were determined
as follows respectively; the sub-factor of
“Interpersonal Relationships” was 0=0.90, in
this study 0=0.896; the sub-factor of “Blood
Glucose Self-Monitoring” was 0=0.84, in this
study 0=0.831; the sub-factor of “Personal
Health Responsibility” a=0.80, in this study a
= (0.856; the sub-factor of “Exercise” 0=0.94,
in this study o = 0.925; the sub-factor of
“Diet” 0=0.90, in this study a=0.689; the sub-
factor of “Adherence to the Recommended
Regime” was a=0.78, in this study, a=0.893;
the sub-factor of “Foot Care” could not be
determined among the individuals study,
0=0.886 in this study. In the study of Nie et al.
(23), the alpha reliability coefficient ranged
between 0.64 and 0.93.In the study conducted
by Wang et al. (19), the reliability of the
“Foot Care” sub-factor could not be
determined, the “Adherence to the
Recommended  Regime”  factor  was
determined to be 0=0.78, and in our study the
“Diet”  sub-factor was 0=0.689.1t is
emphasized that patients with diabetes who
can follow dietary self-care advice generally
have better glycemic control, resulting in less
diabetic complications. However, it is
emphasized that it is challenging to motivate
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patients to achieve self-care behaviors with
diet and requires ongoing efforts between
patients and a multidisciplinary team (24).
Relevant studies noted that the compliance of
individuals  with  diabetes to dietary
recommendations is not at the desired level
(24,25). In parallel to the literature (24,25), it
was determined in this study that 6.6% of
individuals with diabetes were on a diet, and
the median of “diet” mean score was lower
than the other sub-factors. In our study, the
findings related to diet in Table 2 are thought
to have an effect on the low alpha reliability
coefficient obtained in the “diet” sub-factor.
However, since the “diet” sub-factor is a
significant therapeutic approach in promoting
health in individuals with diabetes, it was not
excluded from the scale despite its low alpha
reliability coefficient. It can be said that
obtaining low alpha reliability coefficients for
different sub-factors in the study of Wang et
al. (19) and our study is due to the treatment
approaches used by patients in the treatment
of diabetes, the cultural differences of
countries, and the number of different samples
included in the studies.

Discussion of the results on the validity of
the DHPSC

For the structural validity of the scale, EFA
analysis was performed for the data belonging
to the patient group. As a outcome of the
analysis, 7 sub-factors emerged, which was
consistent with the original scale. The
“Adherence to the Recommended Regime”
sub-factor in the original scale consists of 3
items (items 26, 27, and 28). However, the
28th item “Take prescribed doses of
medication” was removed in our study
because its contribution to the scale was very
low. Oral antidiabetic drug (OAD) treatment
is the main treatment method used especially
in the early phases of diabetes management in
individuals with type 2 diabetes whose insulin
secretion ability has not yet been exhausted
(26,27). The effectiveness of the treatment
depends on the individual's adherence to drug
treatment. Adherence to drug treatment
includes the patient's adherence to medical
recommendations, believing and accepting the
treatment, taking responsibility for his/her
own treatment, participating in treatment-

related training if necessary, performing
his/her treatment properly and on time, and
attending regular health checks. However, the
literature on oral drug use in individuals with
diabetes has reported that patients confuse
their medications, take medication at the
wrong dose or at the wrong time, stop using
the medication on their own, and make
mistakes such as using non-prescription
medication (28,29).This study determined that
42.7% of individuals with diabetes used OAD,
and the average score of “Adherence to the
Recommended Regime” was lower than other
sub-factors (Table 2). The reason why item 28
was excluded from the scale in our study was
the inability of diabetic individuals to comply
with the “Take prescribed doses of
medication” item due to their education levels
or to perform them adequately. However, it
was determined that the items belonging to
other sub-factors were collected under the
same factors as the items designed in the
original scale (Table 5).

As a result of the EFA applied to determine
the structural validity of the DHPSC, it was
seen that the scale was in the form of a
structure that explained 72.66% of the total
variance. In EFA, the scale was divided into 7

sub-factors named “Interpersonal
Relationships”, “Blood  Glucose  Self-
monitoring”, “Personal Health
Responsibility”, “Exercise”, “Diet”,

“Adherence to the Recommended Regime”
and “Foot Care”. The explanatoriness of the
variances of the sub-factors were 33.75%,
12.23%, 8.47%, 5.42%, 4.95%, 4.06%, and
3.78%, in turn. All the questions contribute
significantly to the whole scale. This result
shows that the data structure is suitable for
factor analysis. Similar to our study, in the
study of Wang et al. (19), the scale was also
divided into 7 sub-factors. The authors named
the sub-factors “Interpersonal Relationships”,
“Blood Glucose Self-monitoring”, “Personal
Health Responsibility”, “Exercise”, “Diet”,
“Adherence to the Recommended Regime”
and “Foot Care”. The explanatoriness of the
variances of the sub-factors were found as
21.30%, 16.81%, 27.04%, 38.44%, 39.69%,
9.30%, and 68.89%, respectively. In the study
conducted by Wang et al. (19) on Taiwanese
patients (n=489), it was determined that the
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“Foot Care” subfactor made the highest
contribution to the scale, and in our study, it
was the “Interpersonal Relations” The results
show that Taiwanese patients with Type 2
diabetes regarded “foot care” behavior as

essential in health promotion self-care
behavior, and our study “interpersonal
relationships” behavior. The difference

between Wang et al's (19) study and our
study on the item that made the highest
addition to the scale may have resulted from
the health system of countries and the cultural
differences of the patients and countries
included in the sample. In a relevant study,
health promotion behavior is stated to be
affected by culture (30), so DHPSC should be
evaluated for use in different countries.

Structural Equation Modeling is an analysis
that explores the addition of sub-factors
developed by confirmatory factor analysis to
the model and verifies the findings (31,32).
When the validity of the model confirmed for
the DHPSC was tested with compliance
criteria, it was determined that the factor
structure that emerged in the applied structural
equation model was compatible according to
the results of the factor analysis. Fit measures
of the DHPSC's Structural Equation Model
were found as RMSEA=0.072 (CI
95%=0.068;  0.076) AGFI=0.83  and
GFI=0.87, and the results reveal that the
model is a scale that can be utilized to
determine self-care management in patients
with Type 2 diabetes.

Study Limitations

The study evaluates only the data of patients
admitted to a university hospital diabetes
outpatient clinic. It does not include the
health-promoting self-care habits of patients
who apply to private centers.

5. Conclusion

It is concluded in the study that DHPSC was a
valid and reliable scale to be applied to
Turkish society. Nurses can apply the DHPSC
to evaluate the health promotion self-care
behaviors of patients with Type 2 diabetes,
and they can provide effective interventions to
promote the habits of patients with Type 2
diabetes.

However, for the validity and reliability of the
scale, further comprehensive studies on
different sample groups (such as state,
university, private hospitals, private diabetes
centers), in different countries and cultures are
required.
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Bilateral Inkus Govdesinde Pnémotizasyon
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Embryological development of middle ear ossicles is a complex process and congenital abnormalities and variations are very rare.
Therefore, adding new knowledge to this conditions is highly important. This case report describes a rare case of variation consis-
ting of bilateral pneumatization in the incus body in a patient with left-sided mixed-type hearing loss. These incus variations were

detected incidentally during the examination performed for an otological problem. This paper discusses the possible embryologi-
cal mechanism for the occurrence of this rare incus variation and its significance.
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Orta kulak kemikgiklerinin embriyolojik gelisimi karmagik bir siiregtir ve konjenital anormallikler ve varyasyonlar ¢ok nadirdir.
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Incus Body Cleft

1. Introduction

The malleus, incus and stapes are the smallest
bones in the body. They are arranged in the
middle ear in this order and ensure that the
sound is transmitted mechanically from the
outer ear to the inner ear. The incidence of ear
malformations is approximately 1 per 15 000
in newborns1. Goldenhar syndrome, Treacher
Collins syndrome, branchio-auto-renal
syndrome, prenatal infection, and drug use
during pregnancy are associated with
malformation in the ossicles2. Isolated
congenital ossicular malformations are even
rarerl. Stapes malformation is reported to be
the most common ossicular anomaly, while
malformations including incus are among the
rarest cases described3. In the postpartum
period, cholesteatoma, chronic otitis media,
and trauma may also cause ossicular
deformity4.

In this report, we present a patient, who,
rather than having a malformation or
deformity, had pneumatization in the incus
body, which can be defined as a normal
developmental variation. In a recently
published case report, a similar appearance
located at the incus body was reported,
however it was evaluated as pneumatization5.
To our knowledge, the literature contains no
other similar case. The aim of publishing this

case report was to ensure that this appearance,
whether defined as a pneumatization, is
known as a variation and no invasive
procedure is performed in patients with this
variation.

2. Case report

A 27-year-old male patient presented to the
hospital with progressive left-sided hearing
loss that had started 18 months earlier. The
patient had no other symptoms, such as
otalgia and ear discharge. The otoscopic
examination showed a normal ear canal and
intact tympanic membrane. There was no
history of ear disease, otologic surgery,
significant head trauma, or family history of
hearing loss. The audiogram revealed a left-
sided moderate mixed-type hearing loss.

Further investigation was performed with
high-resolution computed tomography
(HRCT) of the temporal bone, which showed
no otological pathology that would indicate
the reason for the hearing loss. However, it
demonstrated bilateral pneumatization of
incus bodies (Figure). No  personal

information of the patient were used in the
case report. Therefore no consent was
obtained.

Figure. Axial (a) and coronal oblique (b and c) reconstructed high-resolution computed tomographic images showing
bilateral cleft formation in the incus body (arrows).

429



Osmangazi Tip Dergisi, 2022

3. Discussion

In a study in which the variations and clinical
significance of middle ear ossicles were
evaluated, the most frequent variation was
found in the stapes followed by the malleus,
and the least variation was observed in the
incus. In the incus, the triangular shape of the
long process accompanying the small body
and a small notch in the short process were
detected6. In a case report of Bhatt et al.5,
pneumatization was observed in the incus
body, as in the current case. The authors
considered that this pneumatization detected
in the incus was most likely a developmental
variation5.

The embryological development of the middle
ear is a complex process. The skeletal
elements of the middle ear have been claimed
to develop from the mesenchyme of the first
two branchial arches. Although many
different hypotheses have been postulated, in
general it is well accepted that the first
branchial arch forms the bodies of the malleus
and incus above the neck of these ossicles,
while the second branchial arch forms the
parts of the ossicles below the neck of the
malleus and the body of the incus, including
the crura of the stapes, which grow to merge
with the stapes footplate, the Ilenticular
process and long process of the incus, and the
manubrium of the malleus, which is induced
separately. With further development, the
ossicles first separate from the remainder of
the arch cartilages, and then join to form the
ossicular chain. The cartilaginous ossicles
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Elizabethkingia meningoseptica (Chryseobacterium meningosepticum) is a rare nosocomial infection that can show multiple an-
timicrobial resistance. It has been shown to cause epidemics in neonatal units. This case is presented to discuss this rare cause of
Elizabethkingia meningoseptica growth in the blood culture of a patient followed in the neonatal intensive care unit due to asphyxia
and hypothermia. This case was presented because Elizabethkingia meningoseptica was detected in the blood culture of a patient
followed in the neonatal intensive care unit due to difficult delivery and asphyxia, and the patient was successfully treated with
vancomycin.

Anahtar Kelimeler: Elizabethkingia meningoseptica; bacteremia; infection; neonatal

Abstract

Elizabethkingia meningoseptica (Chryseobacterium meningosepticum), nadir goriilen ve ¢oklu antimikrobiyal direnci goriilebilen
bir hastane enfeksiyonu etkenidir. Yenidogan iinitelerinde salginlara yol agtig1 gosterilmistir. Bu olgu, zor dogum ve asfiksi nede-
niyle yenidogan yogun bakim {initesinde takip edilen bir hastanin kan kiiltiiriinde Elizabethkingia meningosepticanin saptanmasi
ve hastanin vankomisin ile basarili bir sekilde tedavi edilmesi nedeniyle sunulmak istenmistir.
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Elizabethkingia Meningoseptica Olgusu

1. Giris

Elizabethkingia meningoseptica (E.
meningoseptica) glukozu fermente etmeyen,
hareketsiz, oksidaz pozitif, Gram negatif
aerobik basildir. Onceleri Flavobacterium
meningosepticum  ve  Chryseobacterium
meningosepticum olarak adlandirilmistir(1).
Chryseobacteriumun ~ dogal  habitatlari,
hastane florasi da dahil olmak iizere toprak,
bitkiler, gida maddeleri ve su
kaynaklaridir(2). Birgok E. meningoseptica
enfeksiyonu vakasi, hastane musluk suyu,
dezenfektanlar, salin, antibiyotik soliisyonlari,
lipid soliisyonu, lavabo drenajlar1 ve solunum
ekipmaninin kontaminasyonuna bagli olarak
bildirilmistir(3,4). E. meningoseptica ¢oklu
antimikrobiyale direng gosterebilmesi ve ciddi
enfeksiyonlara yol agmast ile gilindeme
gelmektedir. Ozellikle yenidogan yogun
bakim iinitelerinde bu etkene bagli sepsis ve
menenjit salginlari bildirilmektedir(3).
E.meningoseptica, birincil olarak bagisiklig
baskilanmis bireyleri enfekte eder ve yiiksek
mortalite (~% 20 - 40) ile iligkilidir(5).
Calismamizda yenidogan bir erkek hastada
nadir rastlanan E. meningoseptica’ya baglh bir
bakteriyemi olgusu sunulmustur.

2. Olgu

Hasta 30 yasindaki annenin 3. gebeliginden
normal vajinal yol ile 38 haftalik olarak
dogmustur. Dogum agirligi 4600 gram olup
zor dogum ve asfiksi Oykiisii olan hasta
yenidogan yogun bakim {iinitesine yatirilmis
ve entiibe olarak takip edilmeye baslanmustir.
Asfiktik durumdaki hasta Sarnat & Sarnat
Siiflamasi’na gore evre I-1I kabul edilmis ve
72 saat boyunca hipotermi tedavisine
almmustir. Ek olarak sag kolunda sislik ve
ekimozlart bulunan hastanin ¢ekilen direkt
radyografisinde sag klavikuler kirigi tespit
edilmistir. Sag kol icin elevasyon, soguk
uygulama, dolasim takibi ve Velpau bandaji
uygulanmistir. Hastanin yatiginin 3.gilinlinde
CRP (C-reaktif protein) degerinin 2 mg/l’den
14,5 mg/l’ye, prokalsitonin degerinin 0,21
pg/L’den 1,29 pg/L‘ye ve beyaz kiire
sayisinin 13500/mm’ e yiikselmesinin iizerine

ampirik olarak vankomisin ve amikasin
tedavisi  baglanmig ve kan = kiltliri
gonderilmistir. Kan kiiltiirtinde
E.meningoseptica tespit edilen hastanin bu
sire zarfinda vankomisin ve amikasin
tedavisine devam edilmistir. Antibiyotik
tedavisinin 10.giintinde 16kosit, CRP ve
prokalsitonin degerlerinin normal sinirlara
gelmesi  lizerine  antibiyotik  tedavisi
kesilmistir. Takibinde oral alima gegcen ve
genel durumu iyi seyreden hasta taburcu
edilmistir.

Tzolatin  tamimlanmast
duyarliligh

ve antimikrobiyal

Laboratuvarimiza gelen kan kiiltlirii siseleri
kan kiltliri cihazina (BACTEC FX TOP,
Becton, Dickinson and Company,
ABD(Amerika Birlesik Devletleri)
yiiklenmistir. Pozitif sinyal veren 6rneklerin
Gram boyamasi yapilmis ve koyun kanli agar
(BD(Becton, Dickinson and Company)
Columbia Agar with 5% Sheep Blood, ABD),
cikolata agar (BD Chocolate Agar, GC II
Agar with IsoVitaleX, ABD), eosin metilen
blue (EMB) agar (BD EMB Agar (Eosin
Methylene Blue Agar), Modified ,ABD)
besiyerlerine ekim yapilarak 37°C’de 24 saat
siire ile inkiibe edilmistir. Gram boyamada
Gram-negatif basiller saptanmistir.
Inkiibasyon sonunda koyun kanli agarda
kiiciik, mat ve beyaz koloniler {iiremistir
(Resim 1). EMB(Eosin Methylene Blue)
agarda kiiciik, laktoz negatif koloniler
tiremistir. Ureyen koloniler konvansiyonel
yontemler kullanilarak, oksidaz pozitif,
katalaz pozitif, hareketsiz olarak tespit
edilmistir. Izolatin kesin tanisi icin otomatize
tanimlama ve antimikrobiyal duyarlilik
sistemi (BD Phoenix 100, Becton, Dickinson
and Company, ABD) kullanilmistir (Tablol).
Antimikrobiyal sonuglarin duyarlilik tespiti

icin  The European Committee on
Antimicrobial Susceptibility Testing
(EUCAST) kilavuzunda non fermenter
bakteriler icin tanimlanan kriterler
kullanilmistir (6).
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Resim 1. Koyun kanli agarda E. Meningoseseptica kolonileri

Tablo 1. E. meningoseptica’nin antimikrobiyal duyarlilig

Antimikrobiyal madde

Sonuc / MiK (ug/ml)

Amikasin

Kolistin

Gentamisin

imipenem

Meropenem
Levofloksasin
Siprofloksasin
Piperasilin/tazobaktam
Sefepim

Seftazidim

Direncli (>32)
Direncli (>4)
Direncli (>8)
Direncli (>8)
Direncli (>8)
Duyarh (1)
Direncli (>1)
Duyarh (<=4/4)
Direncli (>8)
Direncli (>8)

MIK: minimum inhibitor konsantrasyon

Kiiltiirden izole edilen E. meningoseptica’nin

molekiiler tanimlamast icin
BAK2(5’GGACTACHAGGGTATCTA-
AT3’) ve

BAK11(3’AGTTTGATCMTGGCTCAGS’)
primerleri kullanilarak 16S rRNA(Ribozomal
Riboniikleik Asit) PCR(Polimeraz zincir
reaksiyonu) yontemi uygulanmistir. Sanger
sekanslama analizi (Applied Biosystem 3130
Genetic Analyzer, Applied Biosystems, Fisher
Scientific, Waltham, MA, ABD) ile niikleotid
dizisi  belirlenmistir. ~ Sekans  sonuglari
BLAST (Basic Local Alignment Search Tool)
programinda analiz edilmistir. izole edilen E.
meningoseptica’ya  ait  niikleotid  dizisi
GenBankaKSU-Cifo adiyla ve MZ221765
aksesyon numarastyla kaydedilmistir (7).

Calismamiz ~ Etik  Kurul  Komitesinin
05.04.2021  tarihli, Karar No:10 ve
Oturum:2021/13 ile onaylanmistir. Calismaya
dahil edilen hastanin ebeveyni tarafindan
bilgilendirilmis onam formu imzalanmustir.
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3. Tartisma ve Sonug

E.  meningoseptica  hastane  ortaminda
entiibasyon tiiplerini ve solunum cihazlarin
kontamine edebilmektedir. Hastanede entiibe
olarak yatmakta olan Gzellikle yenidogan ve
bagisikligi baskilanmis hasta gruplarinda
nadir ama ciddi bir enfeksiyon etkenidir(1,8).
Tekerekoglu ve ark. tarafindan yapilan bir
calismada, yenidogan yogun bakim {initesinde
meydana gelen bir salginda intravenoz
beslenme sivilarmin  enfeksiyon kaynagi
oldugu belirtilmistir(3). Nadir bir hastane
enfeksiyonu etkeni olmakla birlikte Ozellikle
son on yilda E. meningoseptica’ya bagl
nozokomiyal enfeksiyonlarda artis tespit
edilmistir (9). E.meningoseptica’nin bulag
yolu, viriilans faktorleri, etkili tedavi rejimleri
ve antimikrobiyal diren¢ paternleri hakkinda
heniiz yeterli bilgi bulunmamaktadir(8).
Bundan otiiri E. meningoseptica nin  yol
actigt  enfeksiyonlarin  halen  yiiksek
mortaliteye  (%20-40) neden  oldugu
belirtilmektedir(10).



Elizabethkingia Meningoseptica Olgusu

E.meningoseptica mn yenidogan yogun bakim
iinitelerinde sepsis ve menenjit salginlarina
yol acgtig1r bilinmekte olup, risk faktorleri
arasinda coklu komorbiditeye sahip olma,
immunsiipresyon, ventilator destegi,
prematiirite yer almaktadir(11). Olgumuzdaki
hasta  asfiksi ve zor dogum  gibi
komorbiditeleri  bulunup klinik  durumu
nedeniyle entiibe edilmistir. Hastanin kan
kiilltiirinden  E.  meningoseptica  izole
edilmesinde bu faktorlerin de etkili oldugu
diistiniilmektedir.

E. meningoseptica nin ¢oklu ilag direncine
sahip olmasi nedeniyle, tedavi planinda
mutlaka antimikrobiyal duyarlilik sonuglari
g0z Online alimmalidir. Tedavide
florokinolonlar, trimetoprim-siilfametoksazol,
minosiklin,  piperasilin-tazobaktam  gibi
secenekler bulunmaktadir(10). Aminoglikozit
grubu antibiyotikler, karbapenemler ve
kolistin gibi antimikrobiyaller ise tedavide
daha az etkilidir(12). Olgumuzda izole edilen
sus kolistin, gentamisin, imipenem Ve
meropeneme  direngli; levofloksasin  ve
piperasilin-tazobaktama duyarli bulunmustur.
E. meningoseptica Gram negatif bir etken

olmakla  birlikte = vankomisin ile E.
meningoseptica tedavisinde basarili
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Abstract

Coronary artery fistulas (CAF) are uncommon cases. They may cause myocardial ischemia, arrhythmia, pulmonary hypertension,
and heart failure. Treatment options are controversial and not clear. In this article we report surgical management of a case with
right coronary artery fistula and concurrent coronary artery disease. A sixty-years-old male patient with stable angina symp-
toms admitted to our medical center. Coronary angiography examination showed a right coronary artery to pulmonary artery
fistula and significant right coronary artery lesion located after the fistula’s origin. CAF ligated epicardially and right coronary
revascularization was performed. Coronary arterial fistulas cause important hemodynamic problems. Surgical and transcatheter
interventional treatments are treatment options. Therefore indications for treatment are very important for these patients. The best
therapeutic strategy (surgery or transcatheter intervention) is debatable. The surgical treatment is controversial especially for asy-
mptomatic and small fistulas. However, there is consensus that large and symptomatic fistulas should be treated. Further research
is necessary to deepen these observations.

Keywords: Coronary artery fistula, right coronary artery, pulmonary artery, coronary artery disease

Koroner arter fistiilleri (KAF) nadir vakalardir. Miyokardiyal iskemi, aritmi, pulmoner hipertansiyon ve kalp yetmezligine neden
olabilirler. Tedavi segenekleri tartismali ve net degildir. Bu yazida sag koroner arter fistiilii ve eslik eden koroner arter hastaligi olan
bir olgunun cerrahi tedavisini sunuyoruz. Altmis yasinda erkek hasta, stabil anjina semptomlari ile tip merkezimize bagvurdu. Ko-
roner anjiyografide, pulmoner artere dogru sag koroner arter fistiilii ve fistiiliin baglangicindan sonra yer alan belirgin sag koroner
arter lezyonu goriildii. KAF epikardiyal olarak kliplerle ligature edildi ve sag koroner arter revaskiilarizasyonu yapildi. Koroner
arter fistiilleri 6nemli hemodinamik sorunlara neden olur. Cerrahi ve transkateter girisimsel islemler tedavi segenekleridir. Bu
nedenle bu hastalar i¢in tedavi endikasyonlar1 gok 6nemlidir. En iyi tedavi stratejisi (cerrahi veya transkateter miidahale) hala net
degildir. Ozellikle asemptomatik ve kiigiik fistiillerde cerrahi tedavi tartismalidir. Ancak biiyiik ve semptomatik fistiillerin tedavi
edilmesi gerektigi konusunda fikir birligi vardir. Bu gézlemleri derinlestirmek i¢in daha fazla aragtirmaya ihtiya¢ vardr.

Anahtar Kelimeler: Koroner arter fistiil, Sag koroner arter, Pulmoner arter, Koroner arter hastalig1
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Right Coronary Artery Fistula

1. Introduction

Coronary artery fistula (CAF) is a rare
anomaly. According to the references,
coronary anomalies have an incidence of 0.2-
1.2% in the general population (1,2). Most of
the coronary artery fistula is delivered to the
right heart with a single fistula in 95% of
cases and nearly all of them are small and
asymptomatic (2). About 90% of CAFs drain
to the right heart chambers/circulation (2).
Large fistulas may cause heart failure,
arrhythmias, pulmonary hypertension,
endocarditis and angina pectoris (2,3).
Surgical closure of CAF with sternotomy or
thoracotomy has been described as a safe and
effective mode of therapy (4). In this report,
we present surgical treatment of a fistula from
the right coronary artery (RCA) to the
pulmonary artery.

2. Case Presentation

A sixty-year-old male patient was admitted to
the cardiology out-patientclinic with stable
angina and dyspnea. The electrocardiography
(ECQG) results showed negative T waves in the
inferior leads. No ST segment -change,
pathological Q wave, branch block or rhythm
disturbances were encountered.
Echocardiography showed minimal mitral
insufficiency and tricuspid insufficiency while
both ventricular sizes were normal. The
ejection fraction (EF) was not affected (EF:
%60) and no sign of pulmonary hypertension
or right ventricular overload were found.
Coronary angiography was planned due to 2
packs per day for 20 years of cigarette
smoking and a history of 10 years of type 2
diabetes  mellitus  disease. Coronary
angiography showed a fistula arising from the
right coronary artery and draining into the
main pulmonary artery and a significant right
coronary lesion located after the fistula's
origin (Figure-1). Left system angiography
was evaluated naturally. The treatment
management was discussed in the cardiology
and cardiovascular surgery council. It was

concluded that the patient's complaints might
be caused by both lesions and that it is
difficult to differentiate the exact cause of
patient’s complaints. There is no definitive
information in asymptomatic CAFs about
surgical closureor percutaneous closure. This
issue is still controversial. The presence of an
untreated RCA and an unclosed CAF in the
future may lead to ventricular dysfunction,
pulmonary hypertension or stealing syndrome
from the right coronary artery. For this reason,
it was accepted that it would be beneficial to
complete the treatment (RCA
revascularization and closure of CAF) in order
to avoid repetitive procedures and avoid
aforementioned complications. Transcatheter
treatment was considered to be first option
(Stenting RCA  (99% occlusion) and re-
evaluation of the fistula afterwards).
However, open surgery decision was taken
considering the risk of early stent occlusion
after percutaneous procedure (5,6). Informed
consent was obtained from the patient.
Laboratory tests and pre-operative
anesthesiology examination were assessed as
normal before the operation. Under general
anesthesia a median sternotomy was done.
Aorta and two stage (unicaval) venous
cannulations were performed.
Cardiopulmonary bypass (CPB) was applied
under normothermia. The fistula was easily
identified in the epicardium after opening the
pericardium. The fistulous communication
was directly ligated epicardially by titanium
clips (Ethicon Endo-Surgery 36
LIGACLIP®LT200)  (Figure-2).  Further
exploration of pulmonary artery was carried
outto exclude the possibility of another
existing  fistula. No other  fistula
communication was observed and pulmonary
artery was repaired and right coronary
revascularization was performed. Follow up
was uneventful, and the patient was
discharged after one week post operatively.
No problems occurred during the 2-year
follow-up (2018-2020) after the operation.
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Figure 1. Right coronary artery fistula angiographic image

Figure 2. Surgical closure of the right coronary artery fistula

3. Discussion

Coronary artery fistulas have been extensively
published in the English literature explaining
the origin of coronary artery fistulas, their
terminations and mode of treatments. It has
been reported that coronary artery fistulas
originating from the right coronary artery are
encountered the most common with a rate of
52% (2,7,8). But, some authors referred that
CAFs originate mostly from left anterior
descending coronary artery (LAD) and left
coronary system (3,9).

Clinical manifestations of coronary artery
fistulas (CAF) wusually depend on the
hemodynamic and anatomical features. Fistula

size, drainage site and the origin of the CAF
effects the symptoms and complications
(10,11).  Pathophysiology includes flow
changes and steal phenomenon resulting in
oxygenation imbalance, myocardial ischemia
or infarction (2). Fistulas draining into the left
chambers cause increase in left ventricular
volume and subsequently heart failure,
whereas fistulas draining into the right heart
or pulmonary circulation cause left-to-right
shunt and subsequently right ventricular and
pulmonary arterial volume overload (10). In
addition, CAF's causes atherosclerosis
because of coronary flow changes2. In
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particular, accompanying coronary artery
disease further increases symptoms.

Indications for operation are not clear. It is
controversial whether asymptomatic patients
and small fistulas should be operated.
However, we think that the large fistulas,
symptomatic fistulas and patients with
additional coronary pathologies should be
treated. Delaying operation will lead to CAF-
induced complications. This will increase the

mortality and morbidity of  surgical
intervention (8).
Treatments include catheter-mediated

stenting, embolization and surgical ligation
(12). Transcatheter closure (occlusion devices,
coils) may be preferred in patients without
coronary artery disease, especially those with
a single CAF. Vascular accesses are also
important in the percutaneous repair of CAFs.
In particular, radial access has been shown to
reduce hemorrhagic events and mortality rates
compared to transfemoral access (13).

Complications include transient arrhythmia,
coronary artery spasm, fistula dissection, ST-
T wave change and coil embolization.
Transcatheter and surgical applications show
similar early efficacy on morbidity and
mortality. Surgical ligation is one of the ideal
treatments with low mortality rate (1.4%)
compared to other surgical techniques (14).
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The Prevalence of Ground-Glass Opacity and
Consolidation Symptoms of Covid-19 By Meta-Analysis

Covid 19 I¢in Buzlu Cam Opasitesi ve Konsolidasyon Belirtileri Prevalansinin Meta Analizi

Deniz Tezer, 'Berfu Parcali, 2Murat Sahin, 'Fezan Mutlu
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?Eskisehir Yunus Emre Public Hospital, Bu galigmada, bilgisayarli gogiis tomografisinde en yaygin goriintiileme bulgulari olan buzlu cam opasitesi (GGO) ve konsolidas-

Clinic of Radiology, Eskisehir, Turkey yon sonuglar1 incelenerek daha kesin Covid-19 tespitini saglamak i¢in yayinlanan ¢alismalardan elde edilen sonuglar kullanilarak
meta analiz yonteminin uygulanmas1 amag¢lanmugtir. Caligmaya ger¢ek zamanli polimeraz zincir reaksiyonu (rRT-PCR) pozitif va-
kalarin goriintii 6zelliklerini bildiren ve SARS-Cov-2 enfeksiyonunu dogrulayan yaymlanmis hakemli makaleler dahil edilmistir.
Bu makalelerin galigma tiirii vaka serisi, geriye doniik veya ileriye doniik kohort seklindedir. Arastirma kapsamindaki ¢aligmalara,
Covid-19, siddetli akut solunum yolu sendromu corona viriisii 2 (SARS-Cov-2), bilgisayarli gogiis tomografisi, konsolidasyon ve
GGO anahtar kelimelerinin radyografik aragtirma veri tabani Secure Australia (RNSA), The Science Direct ve National Library of
Medicinede arastirilmast ile ulagilmistir. Arama terimleri sonucunda tig veri tabanindan toplam 310 makale topland: ve makaleler
tarand1. Buzlu cam opasitesi ve konsolidasyon bilgilerinin olmamasi nedeniyle 250 makale ¢ikarildi. Geriye kalan makalelerden,
galigma tiirii nedeniyle 24 makale, giin kriterini saglamamasi nedeniyle 7 makale, eksik ve yanlis veriler nedeniyle 9 makale ¢ika-
rildi. Sonugta 20 makale meta-analiz ¢aligmamiza dahil edildi. Bilgisayarl: gogiis tomografisi pozitif olan bulgularda, buzlu cam
opasitesinin 5 giine kadar mevcut oldugu, besinci ve sonraki giinlerde konsolidasyona déniistiigii griilmiistiir. Analiz sonuglarina
gore; Covid-19’un erken evresi i¢in buzlu cam opasitesinin prevalansi %82 ve konsolidasyonun prevalansi %40’tir.

Anahtar Kelimeler: Meta analiz, Covid-19, rRT-PCR test, bilgisayarl1 gogiis tomografisi

Abstract

In this study, it was aimed to apply the meta-analysis method of the results obtained from the published studies to provide a more
precise Covid-19 detection by examining the results of ground glass opacity (GGO) and consolidation, which are the most com-
mon imaging findings in chest computed tomography (CT). Published peer-reviewed articles reporting the image characteristics
of real-time reverse transcription-polymerase chain reaction (rRT-PCR) positive cases and confirming Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-Cov-2) infection were included in the study. The study type of articles were case series, retrospec-
tive or prospective cohort studies. The studies under the scope of the research were reached from the National Library of Medicine,
the research network for a Secure Australia (RNSA) and The Science Direct databases by searching the keywords Covid-19, SARS-
Cov-2, computed chest tomography, Consolidation and GGO. As a result of the search terms, in total 310 articles were collected

Cor Fespondence: from three databases and articles were scanned, 250 articles were removed due to lack of GGO and Consolidation information, 24
Deniz TEZER studies were eliminated due to study type, 7 studies were unsuitable for day criteria, and 9 studies were eliminated due to missing
Eskisehir Osmangazi Univesity, and incorrect data. After all, 20 studies were included in our meta-analysis study. In the positive CT findings, it is known that the
Institute of Health Sciences, GGO is present for up to 5 days, the GGO turns into consolidation on the fifth and the following days, and according to the analysis
Department of Biostatistics, result; for the early stage of Covid-19, the GGO Prevalence is 82% and Consolidation Prevalence is 40%.
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Systematic Reviews and Meta Analysis

1. Introduction

Meta-analysis is a statistical analysis
providing the presentation of the studies,
conduction for the same purpose from a single
source, determining the causes of
inconsistency and heterogeneity between the
studies and obtaining statistically more
precise results from the studies conducted
with small sample groups.(1) Meta-analysis is
a quantitative statistical analysis of several
separate but similar experiments or studies in
order to test the pooled data for statistical
significance. (2)

1.1.Weighting of Studies Participate in
Meta Analysis by Fixed Effect and Random
Effect Models

It is important to understand the two concepts
when combining studies.

True Effect Size: 1t refers to the effect size in
the population.

Observed Effect Size: It refers to the effect
size of the added studies.

If the number of studies participating in the
meta-analysis is too large, the “Observed
Effect = True Effect” situation arises. The
difference between the true effect and the
observed effect is called sampling error.

Observed Effect of i-th study:

Y; = 6;+E; (1)
Y; = Observed Ef fect 2)
0; = True Efect 3)
& “4)

= Sampling Error Between Studies

€;~N(0, vi). Therefore the Yi’s are assumed
to be unbiased and normally distributed of
their corresponding true effect. (3)

0; = u + {; True Effect %)

"C;" shows the wvariability of effect size
between studies and “ E;” variability of
sampling error within studies.

In condition {; =0 then §; =pand Y; =
U+ gG+E = 0,+€; = u+g; occurs. It

means the observed effects size of studies and
true effect size are equal.

The distance of observed effect size from the
population mean (p) is expressed by T

(Standart deviation) and T2 = the population
variance, the total amount of heterogeneity
among the true effects. The variance value
plays a role in the determination of the
weights when calculating the population
effect value.

V; = €% = The variance of ;. (The (6)
Sampling Variance)

If the Population Variance is t = 0 then the
weight function should be

w; = VLL Fixed Effect Model. (3) (7
Yi

If the Population Variance is t2 = 0 then the
weight function should be

wi = — 1+12 Random Effect Model. 8)
Yi

)

When calculating the effect size in the model,
the random efect model or the fix effect
occurs according to the presence or absence of
the variance (12) between the studies resulting

from the real effect variability ({;) of the
studies. While analyzing studies in
homogeneous  structure, it should be

calculated by fixed effect model; otherwise
analyzing heterogeneous studies should be
calculated by random effect model. The fixed
or random effect model is highly
determinative on the amount of population
impact size.

Population effect size function is:

_ Z;;lwi*yi (9)
#= Z{'czlwi
Vy = ﬁ Variance of Total Effect (10)
i=1 i
Size

SEy =+/Vy Standard Error of Total (11)
Effect Size
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%95CI =u=+1.96*SEy The (12)
Confidence Interval of Total Effect
Size

1.2.Calculating Prevalence with Meta
Analysis

Calculating prevalence with meta-analysis
methods is based on the inverse variance
method (4,5)

p; = log (:{{}n) a=number of event and

n=number of observation (5)

Prevalence equation

V; = €% = The variance of p; (The (14)
Sampling Variance).
= Vipi

study.

The weight function for i’th (15)

Wi

Thus, the pooled prevalence estimate P,
according to the inverse variance method,
then becomes:

P _ T, wirp
pooled Zf:l w;

the pooled (16)
prevalence equation (4,6)

1
OR

meta-analysis

€1rror

(17

the variance of

the standard (18)

CI(P)=P+ Za/ZSE(P) confidence (19)
interval

Za /, denotes the appropriate factor from the

standard normal distribution for the desired
confidence percentage.

1.3.The Heterogeneity Test Cochran Q

Cochran’s Q test is the traditional test for
heterogeneity in meta-analyses, allows us to
decide whether to combine the effect size into
a single population.

The test hypotheses are:

444

Ho:ei =62 e osae s — ek = O or
Hy:03 =0 (B=Between) H,:03, =0
(w=within)

H,: At least one variance differs.

Cochran Q test statistic is calculated as
follows.

Q=3 , W,(Y; —)? and (20)
_ Wiy (13121)
Z{'{=1 w;

If Q test value < x? critical value, then we
accept that Ho hypothesis and meta-analysis
effect size calculation type should be
calculated with the homogeneity fixed effect
model.

In December 2019, Covid-19 with agent
Severe  Acute  Respiratory  Syndrome
Coronavirus 2 (SARS-Cov-2) occurred in
Wuhan, a city of China, and spread all over
the world.

According to the China Government’s guide
for the SAR-Cov-2 infection, the key
indicator for hospitalization must be reverse
transcription polymerase chain reaction (RT-
PCR) or gene sequencing for respiratory or
blood specimens (National Administration of
Traditional Chinese Medicine). (7)

Viruses most commonly cause lung
infections. Viral pneumonia images are
different from other respiratory infections and
inflammatory lung diseases. Viruses in the
same viral family share a similar
pathogenesis: therefore, CT imaging is
important in the diagnosis of lung diseases for
distinguishing patterns. (8)

The studies include images were analyzed for
the following aspects: Presence of Ground-
Glass Opacity (GGO): defined by increase in
lung density but without covering the
pulmonary blood vessels and bronchial walls;
Presence of lung consolidation: defined by
higher density than GGO and blurred margins
of pulmonary blood vessels and bronchial
tubes.

Limitation sample collection and kit
performance the viruses may not be detected
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in the upper respiratory samples, mostly 0-7
days after illness onset. Some severe cases
viral ribonucleic acids (RNAs) could not be
detected in the upper respiratory samples
while positive in the bronchoalveolar lavage
fluid. Except that, computed tomography (2)
images of some cases showed typical viral
pneumonia with GGO, whereas viral
Ribonucleic Acid infections (RNAs) were not
detected by throat swap samples. In this
context, chest CT may provide benefit for
diagnosis of Covid-19. (9)

Typical radiographic features of all Covid-19
patients included GGO and multifocal patchy
consolidation. With RT-PCR results as
reference, the sensitivity, specificity, accuracy
of chest CT to diagnose Covid-19 infections
were 97%, 25%, and 68%, respectively.(9)
Another study’s result for the sensitivity and
specificity of chest CT with repeated RT-PCR
was 95% and 35%. (10)

Incubation period of Covid-19 disease is 1 to
14 days, mostly three to seven days. General
symptoms are fever, fatigue and dry cough.

In 0-2 days of symptoms onset, chest CT
tends to be normal or Broncho vascular
markings may start. The early/initial stage of
the disease (0-4 days) shows the previously
identified and best recognized features of

Covid-19 infection, which consists of
peripheral-based GGOs without subpleural
sparing. The progressive stage of disease (5-8
days) shows an increasing amount of GGO
relative to early stage. There can be vascular
thickening and associated intralobular septal
thickening “crazy paving pattern”. The peak
stage (10-13 days) includes consolidation and
may include secondary complications of the
disease. This step may include an even less
specific pattern. The distinctive feature of the
absorption  stage (=14 days) is the
improvement of the aeration of the lungs with
resolving features of ‘“crazy paving”,
continuous  solubility of GGO and
parenchymal bands. In addition, there may be
changes in fibrosis at this stage. (11)

In a suspected clinical case with typical
clinical symptoms and previous exposure to
individuals with SARS-Cov-2, a combination
of chest CT imaging and RT-PCR assay may
help to increase the Covid-19 diagnosis. For
this reason, it is of crucial importance to
define imaging patterns of Covid-19
pneumonia in order to diagnose the viral
infection promptly in acute stages and to lead
to the correct work-up. (12) Figure 1 shows
the CT results of A: 28-year-old man who had
a cough and fever for 3 days and B: 79-year-
old male whose PCR test was positive.(28)

Figure 1. A: 28-year-old male patient with complaints of nausea and vomiting for 10 days, fever and cough for the
last three days.Non-contrast enhanced chest CT showed multiple peripheral patchy ground glass opacities in
bilateral multiple lobular and subsegmental with obscure boundary (white arrows). In addition, areas of
consolidation in the bilateral lower lobes were observed on the CT scan (black arrows). B: A 79-year-old male
patient is admitted to the emergency room with fever and cough. The patient whose PCR test was positive, showed
multiple peripheral patchy view glass opasities (white arrows) in the thorax CT examination. (28)

Although rarely the RT-PCR negative patients SARS-Cov-2, on chest CT imaging made us
had early stage (0-4 days) opacification, think about the importance of imaging for the
which is the most obvious lung finding of diagnosis of Covid-19 disease. With the
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progression of the disease, consolidation
begins to form in the lungs. In order to
contribute to the diagnosis and prognosis of
Covid-19  disease, we considered it
appropriate to investigate the prevalence of
Consolidation and Opacification in 0-4 days
which we call early stage.

In this meta-analysis, we aim to summarize

the results from  published studies
quantitatively to provide a more precise
detection  Covid-19 by GGO and

Consolidation which are the most common
imaging findings on chest CT of patients, in
other word we try to get the prevalence of
related symptoms.

In this study, our question is what the
consolidation and opacification rate is in the
computed tomography within the first 4 days
of hospitalization of disease whose Covid-19
rRT-PCR test positive and have symptom
fever.

2. Material and Methods

2.1. Protocol and Registrations

The subject and method of our research were
determined on 7-15 April 2020. Meta-analysis
was the most appropriate method to answer
our research question, conducted in
accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. The purpose
of the PRISMA Statement is to help the
authors to develop their systematic review and
meta-analysis reports. The critical evaluation
of the research conducted by PRISMA, when
it is compared to randomized studies, is
clearer. However, the PRISMA checklist is
not an assessment tool that can be used to
measure the quality of the review. (13)

2.2. Eligibility Criteria

We included published peer-reviewed articles
that reported image characteristics of rRT-
PCR positive cases confirmed SARS-Cov-2

infection. Appropriate study designs to
evaluate imaging characteristics are case
control, retrospective or prospective cohort
studies and case series. Article language limit
was not set, we included publications from
January 1, 2020 to May 25, 2020. Letters,
opinion articles and studies that did not
provide original data were excluded.

2.3. Information Sources And Search
Strategy

The studies included in Meta-Analysis were
taken from The National Library of Medicine
(www.ncbi.nlm.nih.gov/pubmed), the
publication of radiographic The Research
Network for a Secure Australia (RNSA)
(ww.pubs.rnsa.org) and The Science Direct
(www.sciencedirect.com) databases. The
publication related to Covid-19, SARS-Cov-2,
chest CT, Consolidation and GGO were
completely reviewed, these features were also
search terms we used.

2.4. The Properties of Study Selection

The research criteria were clear and Covid-19
articles were open to share in databases, thus
made literature review easier. Initial selection
articles strategy was first screen by title and
abstract. Limiting the research to three
databases is a precaution to avoid bias. Any
descriptive features that characterize the
patients included in the study were not taken
into account (age, smoking status etc.)

For this reason, articles which were studied
with specific patient groups such as pediatric,
pregnant, heart disease, kidney transplant
were not included in the study. The articles in
which numerical values were inconsistent and
made by different people using the same data
were excluded. Case Reports were not
included in study, but the findings of these
cases were compared with the results of the
study. PRISMA method was used for the
quality of the study. A total of 20 study met
inclusion criteria. The PRISMA 2009 Flow
Diagram is shown in Figure 2. (13)
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Figure 2. PRISMA 2009 Follow Diagram

2.5. Assessment of  Methodological
Quality and Risk of Bias

Calculation was made with the log values of
the research findings and the confidence
interval value of each study was given. Funnel
plot and Egger’s test were applied to
investigate bias. Apart from three databases,
any article was not included in the study and
these databases were examined in detail for
collecting data.

We used inverse variance method for counting
the effect size of each study. The most used
methods Mantel-Haenszel and One-step
Peto’s do not require to estimate the variance.
For this reason, Mantel Haenszel only applies
a fixed effect model. Also Peto’s method only
allows us to get odds ratio. (1) Statistical
heterogeneity between studies was evaluated
by Cochran’s Q test, 12, H2, Tau2 indexes.
For Q satatistic p< 0.100 was considered
statistically significant for heterogeneity,
12>50%, H2 >1.15, for Tau2>0.130
(according to (14)) was considered to have
moderate heterogeneity. For puplication bias,
we conducted funnel pilot and it was checked

by Edger’s test that p<0.05 was considered
statistically significant. For all statistical
analysis used by R statistical software with
package “meta” and “metafor” program.

3. Results

3.1 Study Selection and Characteristics

First, a total 310 articles were collected from
three databases because of search terms. After
screening those articles, 250 articles were
excluded due to the lack of information of
GGO and Consolidation. 24 studies were
eliminated due to the study type (case record),
7 of them were eliminated due to the
inappropriate day criterion and 9 of them were
eliminated due to the missing and incorrect
data. The design of the studies which were
included in meta-analysis; 15  were
retrospective studies, 2 were prospective
studies and 3 were case series. Properties of
studies which were included to the Meta-
analysis for Prevalance of GGO is shown in
Table 1. Properties of studies which were
included to the Meta-analysis for Prevalence
of Consolidation is shown in Table 2.
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Table 1: Properties of studies which were included to the Meta Analysis for Prevalance of GGO

Study No

o 0 9 SN N A W N -

T S S N S
S C 0 N QN AW N = O

Authors

Chung, M., et al.
Caruso, D., et al.
Wang, Y., et al.
Bai, H.X., et al.
Bernheim, A., et al.
Wang, K., et al.
Huang, L., et al.
Luo, Z., et al.
Fang, X., et al.
Peng, S., et al.
Guan, C.S., et al.
Xu, X, et al.

Shi, H., et al.
Ding, X., et al.
Lomoro, P., et al.
Li, X., et al.,
Wang, X., et al.
Zhou, Z., et al.
Nie, W, et al.
Liu, Z., et al.

Ground Glass Sample
Opacities Size
GGO+ GGO- N
19 2 21
58 4 62
49 30 79
200 56 256
45 24 69
80 34 114
6 2 8
9 3 12
11 3 14
10 1 11
47 6 53
65 25 90
31 5 36
36 11 47
40 2 42
106 25 131
863 149 1012
33 1 34
150 13 163
59 13 72

CT Day

on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on days 0. and 3.
on days 0. and 3.
on days 0. and 3.
on days 0. and 4.
on days 0. and 4.
on days 0. and 4.
on days 0. and 4.

Study Design

Retrospective
Prospective
Prospective

Retrospective

Retrospective

Retrospective
Case Series

Retrospective
Case Series
Case Series

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Reference

(19)
(15)
(20
(18)
@1
(22)
(23)
24
(25)
(26)
@7N
(28)
29
(30)
(12)
(€2))
(32)
(33)
(34)
(3%)

Table 2. Properties of studies which were included to the Meta-analysis for Prevalence of Consolidation

Study
No

o 0 9 S N R W N =

— e
N A W N = O

Authors

Chung, M., et al.
Moher, D., et al.
Wang, Y., et al.
Bai, H.X., et al.
Bernheim, A., et al.
Wang, K., et al.
Huang, L., et al.
Luo, Z., et al.
Fang, X., et al.
Peng, S., et al.
Guan, C.S., et al.
Xu, X., et al.
Shi, H., et al.
Ding, X., et al.

Lomoro, P., et al.

Consolidation Sample Size
Cons+ Cons- N
6 15 21
42 20 62
18 61 79
150 106 256
24 45 69
80 34 114
3 8
4 8 12
8 14
2 9 11
30 23 53
12 78 90
2 34 36
12 35 47
25 17 42

CT Day

on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on admission
on days 0. and 3.
on days 0. and 3.

Study Design

Retrospective
Prospective
Prospective

Retrospective

Retrospective

Retrospective
Case Series

Retrospective
Case Series
Case Series

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Reference

(19)
(15)
(20
(18)
e2))
(22)
(23)
24)
(25)
(26)
@7n
(28)
29
(30)
(12)
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16
17
18
19
20

Li, X, etal.,, 91 40 131
Wang, X., et al. 54 958 1012
Zhou, Z., et al. 12 22 34
Nie, W., et al. 125 38 163
Liu, Z., et al. 50 22 72

on days 0. and 3. Retrospective
on days 0. and 4. Retrospective
on days 0. and 4. Retrospective
on days 0. and 4. Retrospective
on days 0. and 4. Retrospective

(€2))
(32)
(33)
(34
(35

The 13 of studies have CT findings on
admission, seven of them on days 0. and 4.
days. There were 2326 (N) Covid-19 patients
with positive rRT-PCR test and chest CT
finding GGO and Consolidation of patients
during the first 0-4 days of fever onset or
within the 0-4 days of admission to the
hospital. 100 % of all cases included in our
study have positive rRT-PCR test results. The
research question is: “Should there be a
finding of Consolidation accompanying to the
diagnosis of chest CT within the first 4 days
of fever or hospitalization? Is the rate of
opacity and the consolidation same in the
early stage Covid-19 positive patients?

3.2 Imaging Outcomes

Outcomes for Ground Glass Opacities: The
Prevalence of GGO occurrence in studies
included in the analysis is 82% (95% CI 61-
92%). There is two study which are outlier,
one is study “3” (20) and the other is study
“19” (34), shown in Figure 3B. When outliers
are corrected, the prevalence turns into 81%
(95% CI 65-91%). The Line Charts of Outlier
Studies for Ground Glass Opacity shown in
Figure 3A and The Scatter Plot of Outlier
Studies for Ground Glass Opacity shown in
Figure 3B.

According to the prevalence results, the
variability between studies is statistically

W e ] L
)

significant (Estimate=1.49, se=0.15, Z=10.20,
p< 0.001 CI 95% 1.21-1.78), and it is
supported by Cochran’s Q test’s results that
the heterogeneity detected is statistically
significant (Q=85.44, df=19, p<0.001). The
other test results that measure heterogeneity
also support the Q test. Tau2= 0.26
(SE=0.1849) (CI 95% 0.12- 1.02), I2=
77.76% (CI 95% 63.09-93.31%) and H2=
4.50 (CI 95% 2.71-14.94). After the study is
found to be heterogeneous, the random effect
model is used in the meta-analysis where
Prevalence is calculated, and The Prevalence
of Ground Glass Opacity are shown with
Figure 3C.

The funnel plot is the distribution graphic of
the studies included in the meta-analysis
according to the standard deviation and
prevalence values and evaluate the presence
of bias. To evaluate the bias of the Funnel
Chart, Egger Regression Model was chosen in
accordance with our data because the model
evaluates on weights. Test for Funnel plot’s
asymmetry with value p<0.05 showed
presence of bias (t=2.25, df=18, p=0.022),
The Funnel Plot for Ground Glass Opacity
shown in Figure 3D. To solve the bias in the
study, we looked at the Funnel by removing
the extreme values, but the result did not
change (Egger test: t=2.29, df=15, p=0.018).

Figure 3. GGO Results
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Sub-groups of the study were examined to
investigate bias. Two groups were created
according to CT imaging days, one was “on
admission” and the other was “on 0 - 4 days”.
For “on admission” Cochran Q test results
showed heterogeneity (Q=33.70, df=12,
p<0.050) and Prevalence=77% (95% CI
PLO=71-82%). The Egger Regression Test
for asymmetry of Funnel plot had the same
bias (t=2.34, df=11, p=0.018). For CT images
taken “on days 0 and 4” the Cochran Q test
results had the same heterogeneity (Q=16.88,
df=6, p<0.050) and there were no bias at this
time for finding of CT images taken on days
zero and fourth (Egger test: t=1.82, df=o6,
p=0.060). The prevalence for “on days 0 and
4 is 87% (95% CI PLO=82-90%).

Outcomes for Consolidation

The percentage of consolidation is 40 %
(95% CI 25-56%). Study 17. (32) and 13.
(29) outlier values, after correcting outliers
the percentage turns into 47% (95% CI 37% -
57%). The Line Charts of Outlier Studies for
Consolidation shown in Figure 4A and The
Scatter Plot of Outlier Studies for
Consolidation shown in Figure 4B.

According to the prevalence of consolidation,
with Cochran’s Q test’s results shows that the
heterogeneity  detected is  statistically
significant (Q=602.53, df=19, p<0.001). The
other test results that measure heterogeneity
also support the Q test. Tau2 = 2.04 (CI 95%
0.70- 2.94), 12 = 96 % (CI 95% 91-97%) and
H2 = 31.71 (CI 95% 11.58-45.53). After the
study is found to be heterogeneous, the
random effect model is used in the meta-
analysis where prevalence is calculated, and
the results are the prevalence of consolidation
shown in Figure 4C .

The images belong to the funnel plot shows
the studies spread all over the chart. The
funnel plot for consolidation shown in Figure
4D. To examine the bias of the Funnel Chart,
the Egger Regression Model (model="lm")
result shows no presence of bias (t=-1.10,
df=18, p=0.270). Sub-groups of the study
were examined for consolidation prevalence,
CT images of “on admission” have
Prevalence=38% (95% CI PLO=26% -51%)
and CT images taken “on days 0 and 4” have
Prevalence= 48% (95% CI PLO=15% -83%).

Figure 4. Consolidation Results

4. Discussion

The contribution of lung findings to Covid-19
disease diagnosis cannot be ignored, therefore
many studies have been conducted on the
sensitivity and specificity, by using RT-PCR
as a reference and using chest CT images of
Covid-19 as positive predictive value or as
negative predictive value, just like Caruso, D.,
et al. found sensitivity 97% and specificity

56% or Dashraath, P., found 97% for
sensitivity and 25% for specificity. Himoto,
Y., et al.conducted a study with a series of 51
patients by founding chest CT and RT-PCR
assay performed in 3 days, the sensitivity was
98% for CT and 71% for RT-PCR (p<0.001).
(15-17)
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In a study conducted in China, of 1014
patients, 59% had positive RT-PCR results,
and 88% had positive chest CT scans. The
sensitivity of chest CT in suggesting Covid-19
was 97% (95% CI, 95-98%). With negative
RT-PCR result 75% (308/413) had positive
chest CT finding; of 308, 48% were
considered as highly likely cases, with 33% as
probable cases that ultimately all cases
received a positive test result. Another output
of the same study: In the first CT
measurements, the initial negative RT-PCR
returned to positive with an average of 5.1 £
1.5 days and initial positive and then negative
RT-PCR the conversion took an average of
6.9 £ 2.3 days. (9)

At Hunan, China a study conducted for
differentiating 219 Covid-19 patients from
205 patients with pneumonia without Covid-
19, diagnostic capabilities of radiologists and
three Chinese radiologists had sensitivity of
72%, 72%, 94% and specificity of 94%, 88%,
24%; four United States radiologists had a
sensitivity of 93%, 83%, 73% and 73% and
specificity of 100%, 93%, 93% and 100%.
The most discriminating features for Covid-19
pneumonia were peripheral distribution (with
80% and 57%, p<0.001), GGO (91% and
68%, p<0.001) and vascular thickening (58%
and 22%, p<0.001). (18)

It is understood that GGO is a very important
parameter for diagnosis of Covid-19 disease
in CT images. As a radiological finding in the
lung, GGO turns to into Consolidation, which
is a histopathological structure within an
average of 0-4 days.

The percentage of GGO occurrence in studies
included in our meta-analysis is 82 % (%95
CI 61-92 %). At the same time the percentage
of consolidation is 40% (95% CI 37-92).
Respectively in studies 3., 5., 6., 12., 17. with
number of samples (n) 79, 256, 114, 90, 1012
the represent of GGO was 62%, 78%, 70%,

By showing observed value and variants of
the studies: There were extreme values at
study 12. with value yi=1.69, vi=0.076; study
13. (29) with value yi=2.74, vi=0.476, study
17. (yi=2.77, vi=0.017). (28,29,32)

According to the GGO prevalence results, the
variability between studies is statistically
significant (Estimate=1.49, se=0.15, Z=10.20,
p< 0.001 CI 95% 1.21—1.78), and it is
supported by Cochran’s Q test’s results that
the heterogeneity detected is statistically
significant  (Q=85.44, df=19, p<0.001,
12=77.76%). Cochran’s Q test’s results for the
prevalence of consolidation shows
heterogeneity (Q=602.53, df=19, p<0.001,
12=96%).

In the positive CT findings, we know that
GGO is present up to 5 days, on the fifth and
the later days GGO changes into
consolidation. This meta-analysis also shows
same result; the Prevalence of GGO for early
stage of Covid-19 is 82% and Consolidation’s
Prevalence is 40%.

5. Conclusion

This meta-analysis has provided an overview
of early Chest CT findings of Covid-19
patients. In the analysis which the random
effect model was applied, an inference about
the population Prevalence value of GGO and
Consolidation has been gained. The long
incubation period explains the heterogeneity
of analysis.

In the early stage of SARS-Cov-2 when fever
and cough are observed, radiological findings
have become vital in the rapid and early
diagnosis. Chest CT can be a great benefit to
the patients and to the public health
surveillance at SARS-Cov-2 infection.

ABBREVIATIONS

GGO Ground-Glass Opacity

: : CT Computed Tomography
72 %7 85% and COIlSOhdathl’l was 2 9%’ 5 8%= rRT-PCR Real-Time Reverse Transcription—Polymerase Chain Reaction
70%, 13%, 5%. (2()’2 1 ,22’28,32) SARS-Cov-2 Severe Acute Respiratory Syndrome Coronavirus 2
RNSA The Research Network for a Secure Australia
RT-PCR Reverse Transcription Polymerase Chain Reaction
RNAs Viral Ribonucleic Acids
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analysis
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